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WIDENING OF THE MIDLAND RAILWAY AT 
KENTISH TOWN. 

Tue principal object to be accomplished by the Mid- 
land Railway Company, in the widening of its main line 
in the neighbourhood of Kentish Town, is effectually 
to relieve the existing tracks of the burden of the City 
traflic. Although the widening, now well advanced in 
progress, does not much exceed 1} miles in length, it is 
essentially a piece of solid construction throughout, in 
fact a railway engineering work of a characier which is 
only to be met with in large cities and towns and in their 
suburbs. In the diagram plan in Fig. 1 the present 
passenger and goods tracks are laid down, together with 
the intended widened ones, extending from the junction 
at St. Paul’s-road to that at Carlton-road. A reference 
to the plan will indicate that it is at the first-named junc- 
tion that the City traffic from Moorgate-street Station 
runs on to the main line 
from the Midland termi- 


than the rest of the work, and carried up flush to the | 
bottom of the parapet wall. All the concrete backing is | 
faced with brickwork 2ft. 3in. in thickness, and con- | 
sists throughout the whole of the work of ordinary 
red bricks, faced to a depth of Tin. with brindled 
Staffordshire bricks. Before any of the old work was 
interfered with, the new wall was built in trench. Sub- | 
sequently the earthwork was excavated and carted away, 
and finally the old wall was removed piecemeal. The 
difference already alluded to in different lengths of the 
new retaining wall consists merely in the fact that in 
some places the arched recesses are not built, but a small 
counterfort substituted, which serves to break up the dead 
surface of the wall and relieve its monotonous appear- 
ance. Both these elevations are shown in more than one 
of the photographs accompanying our article. In some 
lengths, where there were signs of slips in the clay, the 
precaution was taken of increasing the cross section of 


in the exceptional case already mentioned. So soon as 
the side walls had been erected as high as possible, the 


| dumpling was taken out to the level of the springing of 


the arch, which was then turned. As the whole of the 
dumpling had to be removed before the invert could be 
got in, that operation was not carried out until some time 
after the vaulting of the tunnel was practically com- 
pleted. The manner in which the building cf the arch 
and the shoring up of the earth were effected is well shown 
on the next page. It will be seen that the timbering is of 
a heavy description, whole balks being used for the main 
struts stretching from side to side of the gullet, and pro- 
portionally strong timbers for the smaller members of the 
framework, although, with the exception of the polling 
boards, which are 1}in. in thickness, there is not a single 
part of the framing which is not of large scantling. It is 
the peculiar and treacherous property of the London 
clay which rendered it necessary to employ so strong 
a description of shoring. 
When this soil is once 
exposed to the action and 





nus at St. Pancras. In 
the near future these 
metropolitan trains will 
be provided with tracks 
of their own, and will 
pursue the even tenor 
of their way parallel to 
their former course along 
the route marked out in 
Fig. 1 by the dotted line, 
designated “widened 
lines.” On the plan each 
single full and dotted line 
represents a pair of 
tracks, the existing main 
line, comprising in all 
four tracks, two for 
passengers and two for 
goods. After leaving St. 
Paul’s-road Junction, the 
next accession to the 
local traffic is at Kentish 
Town, where the Ine 
from Tottenham joins up, 
due to the running powers 
possessed by the Great 
Eastern over the Midland 
into St. Pancras Station. 
The heavy nature of the 
works on the widening is 
fully accounted for by 
the fact that this part of 
the railway for nearly the 
whole distance is in deep 
cutting, necessitating the 
building of substantial 
and massive retaining 
walls on both sides of the 
line, although our present 
article relates to but one 
of them. Consequently, 
the engineering constructive works may be classed under 

the separate heads or titles of retaining walls, covered 

ways or short tunnels, bridges, and sewers and drainage 

culverts. There may be said to be two descriptions of 

retaining walls, though the difference is more apparent 

than real, as will be seen when they are described. The 

difference slightly affects the appearance of the wall in 

elevation, but to all intents and purposes does not inter- | 
fere with the strength and solidity of the cross section 
itself in the least degree. 

Commencing with this class of structure, an elevation, 
plan, and cross section of the general typical wall adopted 
are shown on the next page. It should be mentioned 
that before any portion of the widening can be regarded 
as completed, it is necessary to first demolish or pull 
down one of the old side retaining walls, and a very 
tough job the engineer, contractor, and workmen found 
it. Had it been out in the open, an explosive of some 
kind, even if nothing better than the old blasting powder, | 
which used to make the stones and gravel fly, to the | 
great delight of the navvies, might perhaps have been 
employed, but under the circumstances the idea was | 
inadmissible. At any rate, though the task of destruction | 
proved long and troublesome, it was in itself the very | 
best test that could have been possibly devised for demon- | 
strating the soundness and durability of the former wall. 
There should be some compensatory consolation at least in | 
this reflection. The construction of the wall is as follows: | 
—A mass of cement concrete, 4ft. in depth, constitutes the 


lout to out. 


Fig. 3-FACE OF MURRAY MEWS BRIDGE 


the wall. Probably it was owing to the somewhat un- 
certain nature of this description of soil that a good stiff 
batter of 1 in 6 was given to the face. 

In the whole length of the new work there are, 
as shown in the diagram plan, nine tunnels or covered | 
ways, varying in length, but, with one exception, | 
of uniformly cross section and general method of con- 
struction, which are fully illustrated. This example | 
is a section of the covered way through Camden-square, 


|ashort distance from the commencement of the widen- | 


ing at St. Paul’s-road Junction. Along one side is | 
the cross section of the old or existing passenger tunnel, | 
and a brief comparison will serve to point out that there 
is not any very material alteration in the newer design. | 
It has a span 2ft. wider than its neighbour, the 
invert is built on slightly different lines, there are six | 
rings of brickwork in the arch instead of five, there is a | 


| more ample provision for drainage contingencies, and a 


bed of cement concrete in the proportion of 7 to 1 forms | 
a continuous foundation from side to side over all from | 
The old sewer shown in dotted lines 
was demolished, and the new one, belonging to the | 
London County Council, and well bedded in a matrix of | 
cement concrete, is represented in cross section. The | 
only varying dimension in the typical cross section | 
adopted for the tunnels is the rise of the arches, which | 
are 10ft. as a maximum and 6ft. as a minimum. Both | 
the side walls of the covered ways were built like the 


| retaining walls—in trench, and carried up under those | was completed in lengths of about 6ft. 


| had to be diverted to the back of the new ones. 


influence of the air it com- 
mences to swell almost 
immediately, and as here 
and there it is full of 
backs, the pressure 
brought by it upon tem- 
porary timber work is of 
a very intense, and unless 
adequately provided for, 
of even a dangerous 
character. 

In all instances the 
foundations of the retain- 
ing walls were carried 
down to reach the blue 
clay, which stratum is 
situated immediately 
beneath the London 
yellow clay, so that the 
walls were founded at a 
depth of 35ft. to 40ft. 
below the natural surface 
of the ground. It is 
worth noting that no 
lime of any kind, either 
in mortar or concrete, 
was used in the work, 
but Portland cement 
mortar, in the proportion 
of 3 of cement to 1 of 
sand, was employed in- 
stead, in which the whole 
of the brickwork wes 
laid. The concrete con- 
sisted of 7 parts of clean 
Thames ballast to 1 of 
cement, and its weight 
after seven days from 
date of mixing was 143 lb. 
per cubic foot. 

The exception to the general cross section adopted for 
the covered ways occurs at the point where the Mid- 


‘land line passes underneath the London and North- 


Western Railway—shown in the diagram plan—and not 
far from Carlton-road Junction, where the widening 
terminates. A section of this tunnel is given, from 


| which it will be seen that the arch is semicircular in 


form. The photograph in Fig. 1 gives a view of the 
works in progress at the Tottenham and Hampstead 
curve, with the side walls builtin the trenches, and ready 
for the tunnel. In addition to the necessity for demolish- 
ing the old boundary retaining wall of the company, the 
situation became further complicated by the existence 
of two main sewers at the back of the old walls, which 
One of 
these extended the whole of the distance from Gaisford- 
road to Kentish Town, and the other from St. Paul’s- 
road to Camden-road. The first of these had its founda- 
tion at a mean depth of 15ft. below ground level, which 


| enabled it to be built in the same trench, and contempo- 


raneously with the retaining wall, but this arrangement 
would not answer with the other sewer. It was fully 
30ft. down, and the plan put into operation was to build 
the walls and covered ways in the first instance, and 
then to drive the sewer in heading afterwards, which 
was 6ft. 6in. by 5ft. 6in. in size. This sewer was con- 
structed in precisely the same manner as an ordinary 
tunnel, the brickwork being got in as soon as the mining 
It was at night 


foundation bed, into which is bonded the brickwork of | circumstances as high as they conveniently could be. A | time the mining was done, as the men were not able to 


the piers. 
In our engravings—the concrete, in the shape of | 


but this was varied as occasion might require. The | 


At the back of the arches—as shown | very common length in the building of them was 14ft.,} do more than to get out a 6ft. length in that time. 


During the following day the concrete and brickwork 


a buttress or counterfort, is extended 4ft. further | constant span of 28ft. was never departed from, noteven | were laid, so that six lineal feet of completed sewer were 
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Longitudinal Section. 


the result ofevery twenty-four hoursof labour. Obviously | joints, and at intervals by covering plates, wrappers, and | ing 100ft. or 120ft., it would be a difficult matter to 
the utilisation of the new sewers was de rigueur beiore the | stiffeners of either angle or tee section. From each main | erect. Another advantage accruing from the desiga 
old examples could be removed. girder jack arches of brickwork are sprung from the|is that the whole of the steelwork of the bridge 

There are but three bridges of metal on the Kentish | lower flanges; the spandrels, haunching, and crown for | is embedded in a mass of concrete and brickwork, with 
Town widening, which are of steel and of the plate type | a certain height filled up with cement concrete to the | the exception of the lowest or outside plate in = 
of girder, and they were adopted solely because sufficient | level of the uppermost plate of the top flange ; a thick | bottom flange, which alone is exposed to the inevitable 
headway could not be obtained for turning an arch. These | layer of asphalt superimposed, and the roadway finished | deterioration and corrosion constantly produced by the 
present no feature of special interest. The girders are built | as shown on the next page. A more economical, more desir- | gases evolved from the smoke of the engines. - —— 
up of the usual horizontal upper and lower flange plates, ri- | able, and stiffer bridge than one built of well-designed | however, has been made for this evil, by adding —— 
veted to the vertical web by angle steelsand stiffened at the | and well-constructed plate girders, with spans not exceed- | plate to the lower flange. Asa matter of fact, the highly- 
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vitiated , : re 
itself to corrode any iron or steel work, without requiring 
the adventitious aid of locomotives under steam. It was 


und that in removing the old girders to widen the bridge | 


fo 


at St. Paul’s-road the concrete had completely preserved 
the ironwork encased in it, and that it was as clean and | 
as sharp as when erected some thirty years ago. Ex- 
erience and practice in engineering works of a similar | 
description abundantly confirm the results just quoted. | 
Of the three steel bridges the largest is that situated at | 
st. Paul’s-road Junction, and has a span of 61ft. The | 
points and crossings where the City trains run on to the 
present main lines are very apparent, as is also the new 
retaining wall built with buttresses. 

It is intended that the widened part of the line shall 
have the use of three stations, one at Kentish Town, 
another at Camden-road, and a third at Highgate-road. 
A photograph—Fig. 2—shows the station at Kentish 
Town, and may need perhaps a brief explanation. The 
widening is in progress where the wagons are ranged 
alongside the shoots and retaining wall down which the 
earth and gravel are shot in order to fill them. In the 
centre are the double tracks belonging to the passenger 
main line, on the other side of the wide platform and on 
the extreme left are the two tracks for the goods traffic, 
yery much in shade. An excellent illustration of the 
work in progress is represented in Fig 8. It demonstrates 
to great advantage the massive character of the old wall, 
and the general difference in style of the more modern 
structures of the same description. Instead of brick 
rings for the face of the arches, it can be seen that in the 
original design dressed ashlar voussoirs were used. Again, 
in the new retaining walls, brick is substituted for what 
seems to be a kind of roughly-coursed rubble. Caversham- 
road is carried over the line by a bold skew bridge with a 
flat span. A photograph of it is given in Fig. 4, together 
with a length of the old wall fast disappearing. Just at 
present the junction between the old and new work, as 
seen in the picture, presents rather an incongruous appear- 
ance, but it will not be long before one dingy tint will 
enshroud them both. At Camden-road Station there is 
a very large amount of cutting, and more space required, 
as will be evident from an inspection of Fig. 5, in which 
the wall and its trench are well in evidence. Some | 
explanation respecting the last photograph may possibly | 
be desirable. It had been found that the old Camden- 
square tunnels, similar to the rest of their brethren, were | 
frequently very full of foul air. To remedy this 
serious inconvenience, ventilating openings were built in 
the new covered way, connected at intervals by cross 
arches to take the thrust of the old arch at the other side | 
of the wall, which accounts for the rather curious effect 
of light and shade. 

In addition to the works already described and illus- | 
trated, there are others of quite as much importance in 
their own way. Since the new tracks pass through a part 
of the site upon which the existing locomotive running 
sheds and fitting shops are standing, it becomes necessary | 
to build others at Kentish Town to replace them after | 
removal. Each shed will be of the same dimensions as | 
its predecessor, that is 180ft. by 180ft., with turntables | 
55ft. in diameter to take the largest engine and tender. 
About thirteen acres of ground will be required to find | 
room for the new buildings and the sidings and turnouts | 
for getting rolling stock in and out of them. Weare | 
indebted to Mr. J. Allen McDonald, M. Inst. C.E., the | 
engineer-in-chief of the Midland Railway Company, for 
his kind permission to place before our readers the 
description of the important work now approaching com- 
pletion, and we owe our thanks to Mr. G. C. McDonald, 
Assoc. M. Inst. C.E., the resident engineer on the works, 
for much of our information, for the drawings and photo- | 
graphs accompanying our article, and for his courtesy in | 
showing us over the widening in progress. The contractors | 
are Messrs. J. Aird and Sons, who hope to be able} 
to finish the undertaking by the end of the present 
year, 
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NEW HARBOUR ON THE LANCASHIRE COAST. 
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Tut Midland Railway Company in the session of 1896 | 
obtained parliamentary powers to construct a tidal harbour | 
at Heysham, in Morecambe Bay. Last year the contract | 
for the undertaking was let to Messrs. Price and Wells, who | 
have lost no. time in making a good start with the works. 

From the sketch map on this page it will be seen that this | 
harbour is situated on the coast of Lancashire, a little north- 
ward of the mouth of the river Lune. It is immediately 
opposite the deep water known as Heysham Lake, which is 
a continuation of the Lune Deeps, i.e., the deep channel 
leading from Heysham and the river Lune straight into St. 
George’s Channel. 

The harbour will be formed by the construction of two 
curved embankments or breakwaters, each running out from 
the shore for a distance of nearly a mile, the northernmost 
of the embankments starting from the headland known as 
the Far Nase, and the southern embankment from the 
Red Nab. These embankments will terminate in masonry 
heads, between which the entrance to the harbour will be 
formed. 

The area of the harbour thus enclosed will be over 300 
acres in extent. Wharves for the accommodation of shipping 
are to be constructed on the inside of the northern break- 


water, and a pier some 2000ft. long and 200ft. wide is to be | 


constructed in the centre of the harbour, berths being pro- 
vided for large steamers alongside, with sufficient depth of 
water to keep them afloat at all states of the tide. The 
southern embankment is already formed for a distance of 
about 500 yards from the shore, the rock for its construction 
having been excavated from the high ground adjoining. 

A visitor to Heysham last summer would have found at 
Lower Heysham, a little village, consisting of a cluster of 
fishermen’s houses round the church, and at Higher Heysham 
nothing but three or four country residences, with a few 
scattered cottages; whilst on the high ground along the 
shore, between the Red Nab and the Nase, was the Heysham 
golf links, one of the best and most prettily situated links on 


| tion. 





the West Coast, All this has now been altered; temporary 


air of large cities and towns is quite sufficient in | lines of railway have been laid on the side of the links, and | The Chipstead Valley line between Kingswood and Walton- 
a large village of timber huts, known as “ Klondike,” has | 


on-the-Hill is also in active construction. Walton being 


sprung up near the Red Nab, capable of accommodating | quite isolated from railways, it was, of course, necessary to 


over 500 navvies ; 


whilst at Higher Heysham a similar | begin it from the lower or Purley end, where it leaves that 


wooden village of about the same size has been constructed | part of the station which is used by the South-Eastern Ccm- 


on the Middleton road, and rejoices in the name of “ 


The branch railway to connect the harbour with the 
M 
This line is 
valuable property. 


Dawson | pany. The line is single at present, and for a couple of miks 


or so the works are constructed only for one pair of metals, 
but further on for two. Chipstead Station is 3} miles from 


idland Railway system at Lancaster is nearly completed. | Purley, from whence the line rises pretty steadily at lin 75 
placed a mile or so back from the shore to avoid | to 1 in 100. The country here is very beautiful, and well 
It is about four miles in length, and | wooded for miles round. Building plots are being laid out, 


traverses the swampy fen land which lies between the river | and at some future time it will probably become thickly 
Lune and the coast of Morecambe Bay. The object of the | inhabited. At about 44 miles from Purley the gradient 
railway company in constructing these works is to supersede | becomes 1 in 60 for some half mile, but a double line on an 
the existing harbour at Morecambe, which is of very limited | embankment is advancing from Kingswocd, on the north 
capacity, and the sea approach to which has been getting | side, to meet it, and apparently the steep bit is but a tem- 


more difficult of late years by reason of alterations that have | porary makeshift. 
It was con- | from Purley, and is at present the terminus. 
structed over fifty years ago by the late Mr. David Stevenson, | platform and temporary offices are in use. 


taken place in the channels of Morecambe Bay. 


Kingswocd Station is 5 miles 5 furlongs 

Only the down 
There seems to 
be already a fair amount of 
goods traffic, including coal 
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and manure. A temporary 
level crossing exists at the 
west end of the station, but 
an overbridge is ready for 
use. 

The unfinished portion 
beginning here runs almost 
at once into a gravelly cut- 
ting, made for a double line, 
and deepening till it reaches 
a tunnel under Banstead 
Heath, at the hamlet of 
Tadworth. The eastern 
face of this tunnel is fin- 
ished, and is immediately 
below the high road from 
Epsom and Ewell to Rei- 
gate. Two shafts are being 
worked a little further on, 
each with an engine and 
crane, and there is another 
shaft between them. Judg- 
ing from the level of the 
ground, the tunnel will ex- 
tend to the site of the 
Walton-on-the-Hill Station, 
which would make it 
slightly curved, and about 
three furlongs in length. 
The site in question is on 
the road from Tadworth to 
Walton, and within a mile 
of the latter. A steam 
navvy is at work here. A 
temporary line of rail runs 
the whole way from Kings- 
wood to the far end of the 
Epsom Downs Extension, 
passing over the top of the 
tunnel and at the foot of 
the long embankment. It 
is a regular chair road, with 
standard rails and sleepers, 
able to carry anything. We 
observed at work the saddle- 
tank engines Canada, 
Devon, Lucero, and Record 








NEW HARBOUR AT HEYSHAM 


and consists of two short 


of open pile work, and has only accommodation for two or| is being well pushed on by a considerable staff. 


three steamers at a time. The harbour at Heysham being 
approached by the Lune Deeps and Heysham Lake, deep 


Reign, the first-named be- 
ing four-wheeled and the 
others six-wheeled. There 


piers, one of masonry and the other | are two or three more engines, and the work in general 


That 
the whole of this beautiful and healthy neighbourhood 
well deserves opening up by railways is plain, and the 


water can be relied on at all states of the tide, and vessels of | landowners are wisely assisting its future development 
any ordinary draught will be able to enter the harbour at | by making new roads to facilitate access to the line. 


any time. 

It is anticipated that so soon as the works are completed a 
service of steamers sailing at fixed times will be run between 
Heysham and the Irish ports, instead of the present bi-weekly 
sailings from Morecambe. 

Messrs. McDonald and Abernethy are the engineers for the 
new harbour, and their resident engineer at Heysham is Mr. 
Gerald Fitz-Gibbon. 
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For instance, a capital road has been made alongside the 
Chipstead Valley line from Kingswood Station to Tadworth, 
nearly a mile, and other roads are being made there, leading 
to Walton-on-the-hill Station. 

With the same object, no doubt, the slopes of the em- 


| bankments are to be planted with trees, or soiled and 


seeded, telegraph posts are to be at the bottom of both 
cuttings and banks, and inside the tunnel instead of 
over the top. 

The South-Eastern Railway Company works the Chif- 
stead Valley line to Kingswood, and will work it througk- 


cian | out when finished, and the Epsom Downs Extension as well. 
Tuis line, which was originally intended to connect the | 


No small company, in fact, could afford to wait for the 


Epsom Downs branch of the Brighton Railway with the | traffic, which, whatever it may grow to some day, will cer- 


Chipstead Valley line, is now well advanced towards comple- 
The scheme, however, has been greatly altered since 
its inception. By an Act of last year, upwards of 14 miles at 





the northern end, forming the connection in question, was | 
authorised to be abandoned, three furlongs extra in a_| illustrated by photographs, is given in Cosmos of the mode of 
different direction being substituted. This change will result | 


in the line terminating abruptly at the celebrated Tattenham 
Corner, upon Epsom racecourse. The position is superior 
to that of the Brighton Company, but the distance from 
London will be somewhat greater, and the prospects of traffic, 
except at race meetings, appear to be simply nil. 

The new line is so closely connected with the Chipstead 
Valley Railway, which was opened from Purley to Kingswood 
last autumn, that the two may be considered as really one 
system. Starting from the latter at its yet unopened 
termination near Walton-on-the-Hill, it proceeds through a 
cutting of sand and gravel some 30ft. deep in a northerly 
direction, and crosses a valley upon an embankment about 
half a mile long. At the end of this the timbering for an 
arch over the road from Tadworth to Epsom is just finished. 
The embankment, though tipped-right across the valley, is 
not yet up to formation level at this point, to which it will 
rise somewhat steeply. On the other side of the bridge a 
shallow chalk cutting commences, and is already spanned by 
an occupation bridge of light construction. Soon after this the 
line is upon a chalk bank of little height, and at present ends 
some half mile or so short of its intended destination. The 
remainder, or part of it, is marked out, however, and a large 
board at the point where the “new straight mile course” and 
the old Epsom racecourse diverge shows the site of the 
intended Tattenham Park terminus. The length of the 
Epsom Downs Extension Railway, as at present authorised, 
will only be about 1? miles. There are now two years left in 
which to finish it, and the capital powers, if fully exercised, 
amount to £92,000, 





tainly not be large for a good many years to come. 








FoUNDATIONS OF COMPRESSED AND RAMMED So1L.—An account, 


making foundations for the Paris Exhibition of 1900, by Mr. Dulac, 
one of the contractors. He employs a steam pile driver, the 
iron ram of which is made of various shapes in accordance with 
the ga purpose aimed at. Thus, for instance, in very light 
friable soils, as in made ground, which it is intended to con- 
solidate, a conical ram is used, which rapidly penetrates to a great 
depth. The bore-hole thus formed is filled with hard substances 
after each stroke of the ram, and these materials are forced side- 
ways into the earth surrounding the cavity. A mushroom-headed 
ram is in some cases used with good effect in thus consolidating 
the soil, or the hole formed by means of repeated blows from 
the conical ram may be filled with concrete, and punned with 
lighter blows. The ram is detached by means of a monkey, and 
allowed to fall from a considerable height, just as in pile 
driving. The holes may be put down about 3ft. apart, and by 
ramming into the cavities a suitable quantity of hard material a 
sound and good foundation is made to receive the superstructure, 
It is claimed by the inventor that, owing to the fact that no 
material has to be excavated and carted away, and that in bad 
ground no expensive timbering and trenching is needed, this 
system is a very economical one, as compared with the usual plan 
of excavating for foundations, and results in a saving of from 
30 per cent. to 40 per cent. in cost, and 150 per cent. in time. It 
does away also with deleterious emanations from the subsoil, and 
in treacherous ground it exposes the workmen to no injurious risks. 
In the case of soft or water-logged soils, into which the ram 

netrates too readily, and might even be lost, owing to the falling 
in of the sides of the bore-hole, the drop allowed for the ram is 
reduced, and ashes, mingled with quick-setting cement, are thrown 
into the cavity, by which means a species of lining is produced, 
which — the interior of the bore-hole, and provides a 
— of tube or sheath for the passage of the ram,—Jnst C.E, 
Abstract, 
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CALAIS HARBOUR—PUMPING ENGINE HOUSE 


















































THE PORT OF CALAIS. 


THE project for the improvements and extensions of 
the port of Calais, consisting in the construction of a 
new floating dock and tidal basin, with its extensions 
en the east side of the old one, has been under the con- 
sideration of the French Government since 1875. The 
work began in 1877. M. Freycinet, Minister of Public 
Works, gave further in- 
structions in 1879, and his 
successor, M. Sadi Carnot, 
ordered in 1881 the con- 
tinuation of the improve- 
ment works of the different 
parts of the harbour. The 
port with its new works 
was handed over to the 
public service by the late 
President Carnot in 1889. 
Later improvements in- 
cluded the displacement of 
the eastern jetty and the 
widening of the entrance 
of the port to 430ft. Ac- 
cording to the views of 
some French engineers, it 
seems, however, that the 
widening has been carried 
out too far, and the port, 
therefore, does not profit 
as fully as expected by this 
improvement. It seems 
that the effect of the tides, 
especially during rough 
weather, is greatly felt, and 
the flood waters still con- 
tinue to carry considerable 
quantities of sand mto the 
entrance, thus necessitat- 
ing continuous dredging 
operations. The difficulty 
of the entrance of steamers 
into the port in rough 
weather is also, it appears, 
enhanced, as they encoun- 
ter the full force of the sea 
in entering. The new works 
mentioned above which 
were carried out are as 











| utilisable quantity of water is 1,600,000 cubic metres ; (525ft.), with a water depth of 3°50 metres below zero of the 


(56,512,000 cubic feet), which, by means of the sluice-gates, | nautical neap (11ft. 5zin.) The south-west quay is 240 metres 
can at low tide be discharged in about an hour, with a fall | long (787ft. 5in.), with foundations 10 metres below the lowest 
varying from 4°25 to 6 metres (14ft. to 19ft. 8in.). The sluice | waters (32ft. 10in.). 

has five openings of 6 metres (19ft. Sin.) provided with the} Sheds are built along the quays, along which lines of rails 
requisite flood-gates, to be opened or closed according to the | are laid. With these arrangements, and the depths of water 
requirements of the service. The scouring is specially | in the channel and in the tidal basin, the great trans- 
used to clear sand from the inner channel and to drive | atlantic steamers can effect their operations and enter ports 
without passing through 
the wet dock. 

The north-east quay, on 
the landing stages of which 
the maritime station of the 
Northern of France Rail- 
way is situated, is appro- 
priated to the international 
mail service between Calais 
and Dover. The quay is 
570 metres long (1870Oft.), 
and the depth of water 
from foot is 4 metres (13ft. 
ljin.) below low water at 
neap tides. It is provided 
with four groups of iron 
landing-stages for the ac- 
commodation of four large 
steamers of 100 metres to 
120 metres in length (328ft. 
to 394ft.), with 3°50 metres 
draught (11ft. 6in.). The 
landing-stage occupied by 
the maritime station has 
an average width of 80 
metres (262ft. 6in.), while 
that of the south-west quay 
is 100 metres wide (328ft). 
At present the north-east 
quay walls are only 495 
metres long (1824ft.), and 
the south-west quay walls 
about 200 metres long 
(656ft.), but they will be 
completed later on; the 
new tidal quay will be 
200 metres (656ft.) long. 

Locks of the wet dock.— 
This dock communicates 
to the east with the tidal 
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follows :— 

Outer and inner channel. 
— The working of the 
dredgers in combination of 
the old and new sluicing basins was arranged in order to 
maintain in the channels a permanent depth of 4 metres 
(13ft. 14in.) below the level of the lowest waters at neap tides. 

Flush basin, east—Bassin de Chasses—has a water sur- 
face of 100 hectares (about 250 acres), with an average depth 












Ye. 
‘Hi WE. 
— locks of equal length, but 


GENERAL PLAN OF CALAIS HARBOUR of unequal width. The 
largest is 21 metres (68ft. 


a6 f 103in.), and the smaller 
it into the outer channel, where it is easily dredged out. ; 14 metres wide (46ft.) Gate chambers are reserved in the 
The front tidal basin, east—avant-port—has a water surface | masonry for the reception of one pair of gates at the 
of 66 hectares (15°30 acres). It is surrounded by quays on | upper end of the lock, one pair in the middle, and two 
the north-east and south-west, and is joined by return walls, | pairs of gates at the lower end. The first pair serves as 
which go to the entrance sluice-gates of the wet dock—Carnot | flood-gates, the other three pairs as ebb gates. The latter 





of 5 metres (16ft. 5in.) above zero of the nautical map. Its! Dock. The average width of thé tidal basin is 160 metres} are so placed as to give a maximum clear length of 
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133-50 metres (438ft.) for the large lock and 137-50 metres | is of the same width and depth as the large lock of the | additional wet docks. The west tidal basin (Port 
(461ft.) for the small lock. These locks enable the handling | wet dock which it joins, namely, 155 metres long | d’echouage) has at spring tides a water depth of 20ft. Gin,, 


of ships of 180 to 135 metres in length (427ft. to 443ft.) The 
level of the lowest part of the invert is 1:78 metres below 
zero of the nautical map (5ft. 1lin.), so that, according to the 
tides, the depth of water will be : 

ing tide 8-7! s (28ft. Yin. 
(At Snort hears tide 1-48 metres 28ft. 1012) 
\at minima neap tide 6-8 metres (21ft. 3in.) 


High waters. 
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To facilitate the filling and the emptying of the lock 
chambers, an operation which does not require more than 
five minutes, longitudinal and transverse aqueducts provided 
with fiood-gates are built into the abutment walls and the 
centre pier. The abutment walls also carry the mechanism 
of four swing bridges; thirteen winches are distributed 
about the locks, three of which on the centre pier are of 
5000 kilos. power (5 tons), while each of the other ten is of 
1000 kilos. power (1 ton). The swing bridges, capstan, gates, 
&c., are all worked by hydraulic power; but are also ar- 
ranged for hand power. The water, which is kept under 
pressure and works the locks, is pumped back by means of the 
engines, which are erected on the north-east platform of the 
locks. The machinery used for this service consists of three 
large boilers and two steam engines of 50 te 60-horse power 
each, working four pumps, supplying water at a pressure 
of 50 atmospheres to two accumulators. The same engines 
also supply the necessary water pressure to work the cranes, 
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the winches, capstans, and any other machinery used for the 
quay service. 

The wet dock, east, is in free communication with the inner 
basin, and has, inclusive of the latter, a superficial area of 
12 hectares (about 30 acres). It is 170 metres wide (557ft. 9in.) 
at the entrance, 120 metres (393ft. 8in.) at the outlet, while 
the inner basin belonging to it is 70 metres wide (229ft. 8in.). 
The lineal development of the quays of this dock is 1505 
metres (4937ft. 8in.), whilst that of the quays of the inner 
basin joining this is 370 metres (1214ft.), exclusive of the 
return walls of the locks, giving, for both basins together, a 
quay length of 6151ft., and a superficial area of 181,000 
square yards. 

The dry dock is situated at the end of the wet dock, 
and at the juncture with the inner basin, Its entrance lock 












| for the ships’ service in 








It can therefore receive ships of 152 metres 


(508ft. 6in.). 
The dimensions 


(498ft. Sin.) in length, and of any tonnage. 
of the dock are as follows:—Total length, 


155 metres | 


(508ft. Gin.) ; length at half height, 500ft.; length on blocks, 


426ft.; breadth at entrance, 69ft. 
at spring tides is 28ft. Sin.; at neap tides, is 24ft. 5in. The 
steam pumping engines are of 800-horse power, and can 
empty the dock in about 
three hours. 

The Inland navigation 
dock, or canal basin, is 


a 


k JT 3 formed by the prolongation 
/3 Ay y 3 & and widening of the Calais 
,* fs ao YY FB channel. It is, on the 

s 





Carnot Dock, and on the 
west with the old tidal 
basin. This canal dock has 
a superficial area of 4 hect- 
ares (10 acres), and a quay 
frontage of 1600 metres 
(5249ft.). The eastern arm 
from the junction of the 
Calais Canal to the new 
floating basin is 220 metres 
long (722ft.), and 60 metres 
(170ft.)wide. The platforms 
of the two quays are, on the 
average, 50 metres (164ft.) 
wide. The western arm, 
from the Calais Canal 
junction to the old Citadel 
basin, is 600 metres (1969ft.) 
long,and between 50 metres 
and 55 metres (164ft. to 
180ft.) wide. The width of 
} | their quays varies from 40 
metres to 50 metres (131ft. 
to 164ft.). The two locks 
of the east branch of this 
dock, which put the Calais 
Canal in communication 
with the new floating wet 
dock, have two identical 
paraliel running lock cham- 
bers, 38°50 metres (126ft. 
3in.) long, and 6 metres 
(19ft. 8in.) wide. Four hy- 
draulic capstans of 1000- 
kilos. power each (about 
1 ton) are placed at the four corners of the lock walls, 
the canal dock and the inner 
basin. The west branch lock is 7 metres (23ft.) wide. Five 
bridges give passage to both sides of the channel, two are 
placed over the locks, and two serve as foot and railway 
bridges, serving at the same time for the lines from the Central 
to the Maritime Station. 

Improvements of the Calais channel were ordered by the 
Government decree of 1875, and form the complement of the 
general improvement works of the port. The canal has been 
widened so that vessels can pass each other, and has also 
been deepened for vessels of 300 tons navigating the same. 
In the interests of the navigation, the communication between 
the Calais and the Marck Canal has been cut off, and the 
latter diverted into the large tidal basin. 

It was in 1883 that the Chamber of Commerce obtained 
from the Government the concession to work the tidal basin 
and the new wet dock, in consequence of which it established 
large power plants and sheds all over the quays. 

The expenses for the works carried out since 1876 for the 
new port amounts to 34,000,000f. (£1,360,000). The 
funds are partly supplied by the State, partly by the Chamber 
of Commerce, either as sub- 
vention or as an advance 
made by the latter, to be 
repaid by the Treasury. To 
compensate the Chamber of 
Commerce for its expenses 
in connection with the 
works of the port and the 
installation of the plant, 
the Government decrees of 
1883 to 1888 authorised the 
same to levy a tax on all 
travellers and on all mer- 
cantile ships, which for 
the latter amounted to 45 
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centimes per ton (432d. 
per ton). 
The new improvement 


and extension works were 
designed by the successive 
engineers-in-chief of the 
maritime service of the de- 
partment of Pas de Calais 
and the engineers of the 


port. The works were partly fomape 894 
executed by large con- Total 
tractors and partly by the en 
Government. The machin- boats [87 


ery and engineering works 
were made by the greatest 


French firms. The con- Carga 
struction of the new break- Corgo boats z 


Its depth of water on sill | 


| space in this part of the port is 22,000 square yards. 


and at neap tides 16ft. 6in.; its quays, inclusive of those of 
the small tidal basin near it (Bassin des petit Paradis) 
have an area of 1800 square yards ; while the total quay area 
of this part of the old harbour is 34,600 square yards. The 
west floating dock is connected to the west tidal basin by g 
single lock of 55ft. 10in. in width. Its surface is 692 acres 
with 1800ft. length of quay; while the total area of quay 
The 


| water depth at lock sill is at ordinary spring tides 20ft. éin., 


| at ordinary neap tides 16ft. 6in. 


east side, in communica- | 
tion with the new wet or | 


This completes the dis. 
positions of all the docks of the new and old port. 

Watersheds.—The chain of watersheds forming those of the 
— is completed, though the above-mentioned west tida] 

asin and the inland navigation dock, which are both cop. 
nected through the Calais Canal and the Citadel basin, as wi] 
be seen from the map, while the Canal de Marck on the north 
side, the Calais Canal in the centre, and the Canal des 
Pierrettes in the south, are all connected with the port by 
means of sluices, which is thus set in direct communication 
with the whole canal system of France. 

Maritime and commercial movement of the port. The 
vessels entering and leaving the port represented in 1875 a 
total tonnage of 840,000 tons, while the goods shipment 
amounted to 215,000 tors. The three adjoined statistical] 
diagrams show the commercial movement from the year 1887 
to 1897, indicating the fluctuation of trade and its causes, 
representing, however, a steady and important development 
of the port. 

Our thanks are due toM. T. Ravin, the Director of the Cham- 
ber of Commerce, for information concerning the department 
of the plant and machinery of the port, who kindly favoured 
our representative with the assistance of his able delegate : to 
M.Chargereaud, Engineer of Roads and Bridges and the mari- 
time department of the port; and M. J. Vague, assistant 
secretary of the port. 








CONCRETE BRIDGE OVER THE TOWY. 





On January 13th, 1898, the Carmarthen County Council 
advertised for designs and specifications for a bridge over the 
river Towy, at Dryslwyn Ford. One of the competitors was 
Mr. G. A. Lundie, M. Inst. C.E., Cardiff. He proposed a 
concrete bridge. As this is, comparatively speaking, a novel 
system of constructing bridges, and possesses many excellent 
features, we have pleasure in publishing Mr. Lundie’s designs, 
although they were not accepted by the Carmarthen County 
Council. The accompanying drawings will make the con- 
struction of the proposed bridge clear. Mr. Lundie’s speci- 
fication runs as follows : 

The plans marked A are for a bridge to be constructed of 
cement concrete. Abundance of gravel well suited to the 
making of concrete can be obtained on the spot, and as that 
material is well adapted for bridge work, I recommend you 
to construct a bridge of concrete, as being much cheaper 
than if built of stone. Of late years cement concrete has 
been largely used in the construction of arched bridges, some 
of the spans being as wide as 75ft. The bridge is to consist 
of five arches of 45ft. span each. On account of the space 
occupied by the river piers, thereby narrowing the waterway, 
I have shown a land arch of 45ft. span. This will relieve the 
pressure of water in times of flood, reduce scour at the piers 
and abutments, and will afford a passage for cattle and carts 
from one side of the field to the other. The piers are shown to be 
constructed of brindled bricks, set in cement and filled in with 
cement concrete. The north abutment will be supported on 
fire-brick wells with cement concrete backing. The scuth 
abutment will be of cement concrete supported on timber 
piles. The concrete arches will be built on timber centres, 
and all the arches will be completed simultaneously. The 
bridge has been designed to carry a steam road roller taken at 
16 tons in weight, which is the greatest weight that the 
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water pier, on the east side 
of the harbour, experienced 
some delay through the 
shifting of some of the 
caissons used on its founda- 
tions, but the remaining old pier was removed, and the works 
entirely completed at the end of 1896. The dredging opera- 
tions, however, are continued for the proper maintenance of 
the port, with three powerful suction dredgers. All these 
works were completed up to the end of 1897, and, in 
conjunction with the former works, complete the chain 
of docks and basins forming the whole of the port. Of 
the latter remains, however, to be mentioned, as part of 
the old port, the flush basin, west (Bassin des Chasses), 
which has an area of 188 acres, with a flood-gate 59ft. wide. 
The volume of water stored at high-tide in the east and 
west flush basin is together 80,600,000 cubic feet. As the 
dredging operations have virtually superseded their use the 
port authorities contemplate transforming them both into 
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bridge is ever likely to carry. The parapets are to be built 
of red pressed facing bricks, and to be coped with blue 
brindled bricks, all set in cement mortar. The caps are to 
be of dressed Forest of Dean sandstone. The following are 
my estimates of the cost of the bridge :— 


Foundations, including brick wells filled with cement ‘oa * 
concrete and cement concrete bed, 5ft. thick, above 
piles of south abutment .. .. .. .. «. «+. 2,460 0 0 
Superstructure, including abutments, arches, spandril 
walls, wings, parapets, ee andcaps .. .. .. 2,264 0 0 
Approaches, north and south, and metalling on top of 
(eee a ear ea ene Oia ae 876 0 0 
5,100 0 0 
Add for contingencies, 10 per ¢ent. .. 610 0 0 
£5,610 0 0 
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Section 8-8. 


























The works are to be carried out for the Council of the 
Administrative County of Carmarthen, and in accordance 
with drawings. 

Cement.—The cement is to be of uniformly good quality 
and to be finely ground, and to weigh not less than 112 lb. 
to the imperial—striked—bushel and to be supplied by cement 
makers whose names shall be approved of by the engineer. 
The cement is to be delivered in the cement maker’s sacks. 
The cement is, immediately after delivery on the works, to 
be turned out of the sacks, and to be stored in bulk under 
cover for a minimum period of three weeks, after which it is 
to be re-bagged for use when wanted. The cement concrete 


is to be mixed by hand labour only. The dry materials— | 
cement, sand, broken stone, gravel, &c.—are to be put into | 


gauge boxes made of uniform size to contain the specified 
proportions of cement, sand, broken stone, gravel, &c., and 
thereafter to be turned out and to be mixed together and 
turned over twice, and then water is to be applied through 
the rose of a watering-can. Where concrete is to be deposited 
in brick piers under water it is to be mixed together dry as 
above specified, and to be lowered into the water in ‘“ pigeon- 
trap ” boxes, 
. 
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Section E-E 


constructed stagings fixed on the site thereof. Beds for the | 


| wells are to be excavated by means of grabs, and to be levelled 
| over the site of the wells, thereafter wrought iron cutting 
edges are to be placed vertically above the position they are 
to occupy in the river bed, and the two sides of the shoes are 
to be filled with cement. On the top of this brickwork 14in. in 
thickness is to be built in cement, and the cutting edge with 
a circular well of brickwork 12ft. in height and cemented on 
the outside, is to be sunk into the river bed, and the material 
is to be excavated from the interior by means of grabs or 
otherwise. Thereafter the brick wells are to be built up in 
suitable heights and cemented outside and weighted down 
until a firm foundation be obtained. Thereafter they are to 
be filled up with cement concrete. The concrete in the wells 
is to be composed of one part of cement to four and a-half 
parts of gravel or broken stone, and two and a-half parts of 
sand. The gravel or broken stone to be not larger than will 
pass through a 2in. ring. 

Cement concrete.—The cement concrete in abutments, 
wings, piers, and under brick parapets, is to be of the same 
| composition as that in the wells. The cement concrete in 

the arches is to consist of one part of cement, three parts of 








Section.C-€. 





Section 0-D 





Swam Exe, 


and two parts of sand. The concrete in the arches is to be 
deposited and rammed in place in layers not exceeding 2ft. 
in thickness on 3in. laggings, supported by timber centreing, 
and the faces of the arches and haunches are to be supported 
by timber shutters. The concreting of the arches is to be 
carried out simultaneously for the five arches, and after the 
concrete arches shall have been finished the timber centreings 
for the arches are not to be slackened until at least six weeks 
shall have elapsed after the completion of the arches. No 
asphalt is to be laid on the surface of the arches until the 
centres shall have been struck. 

Asphalt.—The tops of the concrete arches and also over 
the tops of piers and abutments are to be covered with British 
rock asphalt ?in. thick in order to ensure a water-tight 
covering. Layers of Callender’s patent bitumen are to be 
inserted at the crown of the arches and near each 
springing, to take up the stresses during the slacking of the 
centres. 

String courses.—Blue Staffordshire string courses are to 
be built in cement under the brick parapets from end to end 
of the bridge. Dressed stone caps of Forest of Dean sand- 
stone are to be placed on top of pilasters of abutments and 


ick wells,—The brick wells are to be built from properly | gravel or broken stone, broken to pass through a lin. ring, | wings. 
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THE city of Chicago, with an area of 188 square miles, 
and a population of 1,800,000, has a sewerage system 
aggregating 1345 miles. Many of the outfall sewers 
discharge into Lake Michigan, and the pollution of the 
lake by these sewers and the Chicago River, which is 
but a great open sewer, has within recent years become 
a serious problem, as the water supply of the city is 
drawn from this lake, and the sewage pollution extends 
out to the intakes of the water tunnels driven under the 
bed of the lake. It was this problem of the increasing 
danger to the water supply which led the city, a few 
years ago, to undertake the construction of the great 
drainage canal to carry the sewage westward to the 
valleys of rivers flowing to the Mississippi, and thus 
leave the city free to draw an excellent water supply 
from the abundant resources of Lake Michigan. With 
the near approach of the completion of the canal, it has 
become necessary to take steps to stop all the flow to 
the east, and to intercept the flow of the outfall sewers 
now discharging into the lake. With characteristic 
energy the problem was attacked boldly and on a large 
scale, and the city has now commenced work on a 
system of intercepting sewers, which will cost about 
£660,000. The aggregate length of the sewers will be 
\7{ miles, and the largest will be brick-lined tunnels 
16ft. and 20ft. in diameter. The entire system is to be 
completed by April, 1899. 

The general situation is shown by the sketch map, 
‘ig. 1, on which the new intercepting sewers are marked 
in heavy lines. The Chicago River proper is only about 
1$ mile long, but two long streams flowing north-west 








Circular Section. 


| and south-west converge at the western end of the river. 


The present outfall sewer systems discharge into the 
lake, the: iver, and the two branches of the river. 
The drainage canal commences at a point on the south 
branch of the river, and when this is completed there 
will be a steady flow south through the two branches of 
the river to and through the canal, supplemented by a 
westward flow from the lake through the river. In 
order to provide ample flushing facilities and additional 
facilities for navigation, it is proposed by the sanitary 
authorities to build a canal north-west from the north 
branch of the river to the lake, with a lock for naviga- 
tion at the lake entrance, and a pumping station to 
pump water from the lake to the higher level of the 
canal. With the flow of the river changed from east to 
west, there will be no necessity of intercepting the 
sewage discharged into it, but there is still the necessity 
xd intercepting the sewage which now flows into the 
lake. 

The city is divided by the river into three main dis- 
tricts—the ‘‘west side,” the “north side,” and the 
“south side.” The former is not affected by the new 
system, as all its outfalls discharge into the branches of 
the river, and the sewage will thus be carried direct to 
the canal. On the south side there will be an inter- 
cepting sewer extending 4} miles north and south, from 
Thirty-fifth-street to Seventy-fifth-street, and keeping 
close to the shore line. The diameter will vary from 6ft. 
to 12ft. At Thirty-ninth-street this will connect with a 
great main conduit 20ft. in diameter and 2} miles long, 
extending under Thirty-ninth-street from the lake west 
to an arm of the river. A pumping station on the lake 
shore will maintain a current in this conduit. 

The conduit will be 11,625ft. long, of which 9555ft. 


Fig.4. Junction Chamberin 
16 Foot Sewer Tunnel 
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Fig.3.20Foot 
Shaft of Sewer 
Tunnel at Chicago. 
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will be a tunnel 20ft. in diameter, lined with six rings of 
brick. The western end, 2070ft., will be 22ft. wide and 
18ft. Gin. high, having a concrete invert and side walls 
with a six-ring brick arch. This portion will be built in 
open cutting. The six rings of brick in the tunnel and 
roof will form a thickness of 2ft. 2in., and the concrete 
side walls will be of the same thickness, with an inside 
radius of 22ft. The concrete invert will be 2ft. thick, 
and have an inside radius of 20ft., its lowest point being 
7ft. 6in. below the springing line. The circular and oval 
sections are shown in Fig. 2. Near the lake end of the 
tunnel will be a permanent shaft 20ft. inside diameter, 
with brick walls 2ft. 2in. thick. This will be roofed over 
with 15in. rolled steel joists and concrete, access to it 
being obtained by a 4ft. manhole extending up to the 
street, as shown in Fig. 3. 

Of the total amount of sewage discharged into the 
lake nearly 40 per cent. is discharged from outfall sewers 
draining the densely-populated district between Tenth- 
street and Thirtieth-street, and this will be provided for 
by two independent intercepting sewers, one on Twelfth- 
street, and the other on Twenty-second-street. The 
Twelfth-street sewer will be from 4ft. to 5ft. 6in. in 
diameter, and will have a length of about 1} miles. The 
gradient will be one in 2000, and all curves will be of 
50ft. radius. The Twenty-second-street sewer will be 
somewhat longer and larger, its diameter varying from 
5ft. to 8ft. These sewers will be built in open trenches, 
and will be circular in section, the thickness being two 
rings of brick for diameters up to 6ft., and three rings 
for diameters of 6ft. to Sft. At the east end of the Twenty- 
second-street sewer an existing line of 6ft. sewer will be 
utilised, a concrete floor being laid on the old brick floor 
to change the size of channel and direction of flow. At 
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the west end of each sewer will be an outfall built of 
brick and faced with stone masonry. 

The sewers draining the lower part of the north side 
discharge into the river on its north branch, and there is 
therefore no need of intercepting sewers until further 
north, where the sewers begin to discharge into the lake. 
The intercepting sewer begins at the northern boundary 
of the city and extends 6} miles south, following closely 
the streets close to the shore. Its diameter will vary 
from 8}ft. to 8ft. At Lawrence-avenue, about the middle 
of its length, this intercepting sewer will connect with a 
main outfall conduit, extending under the avenue from 
the lake to the north branch of the river, a distance of 
about 2} miles. On the bank of the river a pumping 
station will be erected. 

This conduit will be 12,985ft. long, of which 9105ft. will 
be tunnel, the remainder being built in open cutting. It 
will be of circular section throughout, with an interior 
diameter of 16ft. and will have a brick shell of five rings 
of brick, giving a thickness of 1ft. 9in. Near the eastern 
end, this tunnel will intercept two large sewers at right 
angles, one being 6ft. in diameter, and the other 8ft. 3in. 
in diameter. Junction curves will be built, and these will 
connect with the main conduit by a junction chamber or 
bellmouth—shown in Fig 4. This will be built of concrete, 
with brick lining for the inverts, the lining being Sin. 
thick in the side inverts, and 2lin. in the middle or main 
invert. The clear width of this chamber varies from 35ft. 
to 16ft., and in order to strengthen the concrete roof it 
will have embedded in it arches of 60 lb. steel flange rails 
curved to conform to the shape of the roof. These steel 
arch ribs will be 5ft. apart. The thickness of the roof at 
the crown will be 2ft. 6in., and the radius on the inside 
will vary gradually from 28ft. to 8ft. 

The work will be mainly in soft wet clay, with some 
quicksand, and the prices bid on the tenders are to include 
all risks and to cover each and every class of work 
incidental to the construction, even to shoring up build- 
ings, providing sidewalks for pedestrians, &c. &c., and 
putting the street surface in good condition after the work 
is concluded. This is done in order to reduce to a mini- 
mum the claims for and controversies over ‘ extras,” 
and it is of interest to note that the contractor is required 
to make all repairs that may be necessary within one 
year from the acceptance of the work, for which purpose 
the city will retain 5 per cent. of the contract price until 
the end of that period. 

The tunnels are to be driven on the pneumatic system, 
with shields, three shafts being sunk on each tunnel, and 
work prosecuted continuously at six headings by day, by 
night, and on Sundays. The workings are to be lighted 
by electricity and kept free from smoke and gases. The 
excavation is to conform exactly to the outside diameter 


of the brick masonry, and any voids beyond this line are | 
to be filled in solid with brick masonry or concrete. This | 
will serve as an effectual check upon the careless use of | 


explosives by the contractor, as all material unneces- 
sarily removed will have to be replaced with expensive 
masonry. The form of shield used is subject to the 
approval of the Superintendent of Sewers, who may 
also permit the use of an iron lining as a substitute for 
one course of brick. 

In open cutting the bottom of the trench is to be 
formed to the outline of the exterior of the masonry by 
means of forms or centres, but where the material is so 
wet that this cannot be done, all spaces outside of this 
line are to be filled with concrete or brick masonry. It 
is expected that large quantities of water will be met 
with, and the contractor must supply a pumping plant 
to drain the walls on each of the two main conduits. 
The plant for the Thirty-ninth-street conduit must be 
able to handle 40,000 gallons per minute, while that on 
the Lawrence-avenue conduit must handle 25,000 gallons 
per minute. 

The bricks will be 8in. by 4in. by 2}in., and must not 
absorb more than 10 per cent. by weight of water when 
immersed for twenty-four hours after being thoroughly 

ried. They will be laid in a mortar of one part natural 
cement and one part of sand. Every brick must be laid 
in full mortar joints on bottom, side and end, no grouting 
of joints being allowed. After completion of the tunnels, 
the working shafts will be domed with six rings of brick 
just above the arch, and above this will be brick masonry 
for a height of 6ft., beyond which the shaft will be 
filled with earth and clay. The back-filling is to be 
puddled or rammed in 6in. layers to a height of 2ft. 


above the crown of the arch before the centreing may 


be struck. 

The cement used in masonry work will be American 
natural cement, 80 per cent. of which must pass a sieve 
of 80 meshes to the lineal inch, while briquettes of neat 
cement, set one day in air and six days in water, must 
show a tensile strength of 1201b. per square inch. For 
making concrete, American or German Portland cement 
will be used, of such fineness that 93 per cent. will pass a 
standard sieve of 10,000 holespersquareinch. Briquettes 
made of 1 part cement and 3 parts sand, after being 
set one day in air and six days in water, must show a 
tensile strength of 165 lb. per square inch, in addition to 
which they must show an increase in strength of 33 per 
cent. at the end of twenty-eight days and an additional 
increase of 15 per cent. at the end of three months. 
Concrete will be composed of 1 part of cement, 3 parts 
of sand and 8 parts of lin. broken limestone. The 
exposed faces of the concrete will be covered, before 
the concrete has set, with a plaster in. thick, com- 
posed of two parts of Portland cement and three parts 
of sand. This must be floated to a straight-edge and 
trowelled smooth. 

The work is being done under the direction of Mr. 
L. E. McGann, the Commissioner of Public Works. The 
plans were prepared and specifications drawn up by Mr. 
F. E. Davidson, Superintendent of Sewers, whose special 
aim has been to expedite and facilitate the work of con- 
struction, and to avoid complications between the city 
authorities and the contractors. 








BOULOGNE HARBOUR. | 





ALTHOUGH the commercial importance of Boulogne had 
been long recognised, it was not till 1878 that M. de Freycinet, 
Minister of Public Works, brought in a Bill for the improve- 
ment of Boulogne Harbour. The works were started in 1878 
by the great contractors, Messrs. Varinot et Caville. They 
organised the different yards, built the retaining walls, the 
platforms, established the roads and lines, part of the landing 
place Traverse, and also built 500 m. (1640ft. 6in.) of the sea- 
wall called Branche Sud-Ouest. They opened up the quarries 
of the fishing village Portel, and established the inclined ways 
which connect thesame to the platforms or terre-plein. They 
resigned their contract in the year 1882, and Messrs. 
Barrataud Brothers, also well-known contractors, succeeded. 
They constructed the protection works Petit Port, continued 
the south-west branch, and started the seawall Branche du | 
Large. They felt, however, also compelled to resign their | 
contract in 1886, and the works were then continued by the | 
Government, being considered of too great magnitude and | 
presenting too many difficulties and risks to be undertaken | 
by private firms. 

Expenditure.—The total expenses between the years 1879 to | 
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nected with the lock gates of the wet dock and with those of 
the tidal basin; its depth is at least equal to that of the 
inner channel. The total water surface of the tidal basin jg 
13 hectares, with aquay development of 1450 m. (4757{t. Qain 
and a quay surface of 2 hectares, which can be utilised for 
goods depéts. Its depth is on the average 2m. to 3m 
(6ft. 6fin. to 9ft. 10in.) below datum, except at the landing. 
stage, where it is the same as in the channel. This quay 
upon which the maritime railway station is built, is 189 in, 
long (590ft. 6gin.), and the landing-stage is especially used for 
the landing at any tide of the South-Eastern Railway Com. 
pany’s steamers. The inner channel, the front port, and the 
tidal basin will, however, be about 4m. deep (12ft.) below 
datum of the nautical map, as soon as the works now carried 
out, according to the Government decree of December, 1898 
are completed, while the length of the new quays will be 
450 m. (1476ft. 44in.). 

The wet dock was built during the years of 1860 to 1870, 
It has a superficial area of 6°87 hectares, with a quay develop. 
ment of 1048 m. (3438ft. 4in.), a platform for goods depot of 
23 hectares superficial area, and 60 m. (196ft. 10in.) of landing. 
stage for the unloading of timber. The normal depth of the 
basin is at 0°64 m. (233in.) below zero of the nautical map. 
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1889 for the organisation of the works and the construction 
of the seawall branches Sud-Ouest and Du Large were, in | 
round figures, 14,500,000f. (£580,000); but besides that, | 
1,850,000f. (£74,000) was spent on the construction of one | 
part of the Chenal Traverse, and 2,000,000f. (£80,000) 
for dredging the channel leading into the interior port, 
therefore giving a total sum of 18,350,000f. (£734,000) for the 
work executed up tothat time. Distributing all expenses con- | 
cerning the organisation of the different yards, the construc- 
tion of the platforms, roads, &c., the cost price per lineal 
metre of the seawall at the different depths of water was as | 
follows :—First section, 1100 m. length of seawall (3609ft.) | 
to a depth of 3 m. (9ft. 10in.) below zero, 3930f. (£153 10s.); | 
second section, 145 m. length of seawall (475ft.) from a depth | 
of 3 m. (9ft. 10in.) to 5 m. (16ft. 49in.) deep, 7150f. (£286); | 
third section, 95 m. length of seawall (311ft. 8in.) from 
5 m. depth (16ft. 4fin.) to 7 m. deep (22ft. 11gin.), 8500f. 
£340); fourth section, 780 m. length of seawall (2559ft.) at a | 
epth of 7 m. and more, 10,700f. (£428). So that the cost for | 
the continuation of the seawall or Digue Carnot could be | 
reckoned at 8000f. (£320) per lineal metre. | 






| 7°50 m. (24ft. 74in.) during still waters or neap tides. 
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The boats find, consequently, for navigation a depth of over 
The 
lock at the entrance of the dock is 21 m. (68ft. llin.) wide, 
with 100 m. (328ft. lin.) utilisable chamber Jength between 
its gates. With the gates open, vessels over 100 m. in length 


| can enter the dock about one and a-half to two hours before 


high water. The water depth from the sill is 7 m. (22ft. 1lin.) 
at high tide of Jow water, and reaches 9 m. (29ft. 6in.) at 
high tide of average high water. The dock is consequently 
always able to receive large vessels. The retaining and 
inner basins were formed by the opening out of the bed cf 
the river Liane for the purpose of sluicing by means of a lock, 
which is provided with two openings for sluicing and one 
opening for navigation, These scouring discharges are useful 
for the sluicing of the tidal basin, and co-operate with the 
dredgers for the maintenance of the channel and the regular 
average depth of the port. 

Machinery and working conditions of the port.—The 
Boulogne Chamber of Commerce has erected for the public 
service two fixed hand cranes, one of 15,000 kilos. (about 
144 tons) on the quay Gambetta, and the other of 4500 kilos. 

(about 44 tons) on the east quay 
of the floating basin. Each 


Nigh water _ Of the London and Folkestone 





Steamship Companies have 





placed on Quay Gambetta two 
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Principal works carried out up to the year 1889.—The part 
of the channel outside the jetties has been deepened to 
4°50 m. (14ft. 94in.) below datum of the nautical map, through 
dredging the sandbanks which formerly closed the entrance, 
while the inner part of the channel between the jetties is at 
present, on the average, 1:50m. deep (4ft. 11}in.). The | 
channel is 650 m. long (2132ft. 6in.) and 70 m. wide} 
(229ft. Sin.). Taking the principal tides into account, the 
following heights, measured below datum of the nautical map, 
must be added :—High tides, average high water, 8°90m. | 
(29ft. 24in.) ; average low water, 7°06 m. (23ft. 1gin.); neap 
tides, average high water, 2°64 m. (8ft. 8in.); average low | 
water, 1°04 m. (8ft. 5in.). According to the usual system in | 
all French ports, the variations in the tide are signalled at 
the entrance to the channel by flags and balls during the 
day, and by fires placed at the end of the south-west seawall 
at night. In foggy weather the harbour approaches are sig- 
nalled by different sounds every fifty seconds, produced by 
sirens worked by compressed air. 

The front port is 250 m, long (820ft. 2in.), and is con- 





“DU LARGE” 


movable steam cranes on rails 
of 3000 kilos. each (about three 
tons). The Goole Steamship 
Company has placed on the 
north quay of the floating dock 
a fixed steam crane of 10,000 
kilos. (about 10 tons) power, 
and two movable cranes on rails 
of 2000 to 3000 kilos. power 
each (two to three tons). Ac- 
cording toa Government decree 
of 24th December, 1885, the 
Chamber of Commerce is 
authorised to erect and to work 
on the different quays of the 
ort twelve cranes and four 
ydraulic winches, which are 
now in regular service. Various sheds for custom-house and 
other services have also been built by the Chamber of Com- 
merce in accordance with various Government concessions. 
Their total area on the Quay Gambetta is 2000 square metres 
(21,530 square feet), and on the north quay of the floating dock 
1800 square metres (19,377 square feet). New sheds are also 
erected on the tidal basin Port de Marée, and on the wet dock 
of a total surface of 4500 square metres (48,443 square feet), 
while other warehouses on the different quays have been 
enlarged. The machinery and sheds are, it will be seen, suffi- 
ciently numerous and large to deal with a considerable quantity 
of goods. The goods sheds or bonded warehouses belonging 
to the Custom-house occupy, inclusive of the yards, over 
8600 square metres of superficial area (38,754 square feet.). 
Permanent way.—The rails of the western quay of the 
tidal basin and of the floating dock are connected with the 
railway system of the Northern of France and the Boulogne 
Railway Station, while the lines on Quay Chanzy join those of 
the maritime {station built on the tidal basin, and which is 
more used for passenger service. The permanent way along the 
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eS 
ing dock is especially used for goods service, allowing 
At transhipment of goods from the boats into the wagons, 


for export or import. — 
building and repairing yard.—W orkshops for the 
tion of fishing-boats and small coasting vessels are 
d at the west side of the front port, with which 
direct communication. For ship repairs two 
careening gridirons are established at the tidal basin. One is 
75m. long (246ft.) and 8°30m. (27ft. 3in.) wide; while the 
Tom is 19m. long (62ft. 4in.) and 6-35 m. wide (20ft. 10in.). 
There is also a slipway placed at the front port, for the 
repairs of small vessels and the careening of the fishing boats. 
‘Navigating conditions of the port.—The channel being, even 
at low water or neap tides, over 8 m. deep (26ft. 3in.), the port 
can at each high tide receive any large vessel. On the com- 
letion of the deepening works ordered by Government decree 
of December, 1888, the depth will be increased by 2 m. 
(6ft. 6in.). Vessels of 7m. draught (23ft.) can enter the 
wet dock during high water of neap tides; while at spring 
tides the depth in the locks reaches 9 m. (29ft. 6in.), and 
ermits the entry of any of the largest commercial vessels. 
The South-Eastern Railway Company’s steamboats enter 
the channel already at fixed hours, and anchor at one 
side of the tidal basin. The dredging and deepening 
works now carried out in the channel and tidal basin will 
soon permit a regular service at any hour of the day or 
the night, with steam vessels of 3m, to 3°50 m. (9ft. 10in. 
to 11ft. Gin.) draught. The same deepening works will 
allow then the goods-carrying steamers, doing regular 
service between Boulogne, London, and Folkestone, to 
enter and leave the port at any hour, and thus realise 
the exceptional favourable conditions required for the 
goods transport between England and the Continent. The fish- 
ing industry, so flourishing at Boulogne, will then also have a 
large port at its disposal, and the fishing boats could either 
remain there or enter and go out at any moment, New lines 
will put the two quays of the tidal basin in communica- 
tion with the Northern of France railway station and per- 
mit immediate and direct transhipment of goods aad fishing 
products. The greatest facilities are in all directions given 
to trade for warehousing, transhipping, reception, and direct 
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The Customs-house test and verification sheds have since 
1896 been transformed by the Chamber of Commerce into 
large sugar warehouses. All these sheds are put up on the 
Quay Gambetta. 

Chamber of Commerce.—This institution dates from 1819, 
and has since its beginning rendered invaluable services to 
the town and to the commerce in general, but especially to 
that of the port and to all industrial and commercial under- 
takings of this Department since 1873, the great period of 
the considerable harbour extensions, and of the important 
improvements works. 

Maritime station.—These fine buildings are also a creation 
of the Chamber of Commerce. They were begun in 1875, 
now completed in 1877, and greatly enlarged in 1895; they cover 
an area of 3500 square metres (37,678 square feet). Thisstation 
has been built to transfer the landing-stage of the Folkestone 
packet boats to the west quay, having been formerly on the 
opposite side. This transfer effects direct transhipment of 
passengers and luggage from the steamer into the train 
facing the same, thus saving half an hour. To facilitate 
luggage or goods transport, the Chamber of Commerce 
erected lately in connection with this landing a goods shed 
100 m. long (328ft.), and 13°75 m. (45ft.) wide. All the 
buildings and sheds are connected by rails with the Central 
Station of the Great Northern of France Railway for rapid 
transport. The railway company erected in addition a 
covered passenger shed on the platform reserved for the 
South-Eastern Railway’s packet boats. For prompt delivery 
of luggage and goods an electric crane has also been put up. 
The offices of the South-Eastern Railway and of the London 
and Goole Steamship Company are in the Maritime Station. 

Steamship companies.—The packet boats of the Bennet 
Company, mostly for goods transport between London, Goole, 
and Hull, have also passenger accommodation. Their special 
landing places in the interior of the port are the Quay West 
and in the floating dock, near the Custom-house offices. The 
excursion steamers from London, Margate, Ramsgate, 
Dover, &c., land on Quay Gambetta; the steamer from 
Folkestone on Quay West. The English excursion steamer 
Marguerite, it is stated, transports annually to the port of 
Boulogne there and back about 50,000 passengers. The 
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expedition of goods. The Chamber of Commerce continued, 
however, to obtain further concessions from the Government 
to carry on fresh improvement works of the port. New 
quays, that is extensions of 266 m. (873ft.) on Quay Chanzy, 
with foundations of 5°5 m. balow the hydrographic datum 

(18ft.), and 272 m. (893ft.), with foundations of the same 
depth on Quay Gambetta, were built. These work; were 
begun in 1890, and finished in 1892. The dredging opera- 
tions of the channel, front port, and tidal basin were at the 
same time continued, and 550,000 cubic metres of earth and 
sand excavated (19,426,000 cubic feet). The inner harbour 
sluice, which is 220 m. long (721ft. 10in.),and 108 m. wide 
(354ft. 4in.), is separated from the tidal basin by the Margaret 
Bridge, a swing bridge, with a sluice-gate of three small open- 
ings. Behind this port is the great retaining basin—Basin 
de Retenue—which, inclusive of the former, has.a total super- 
ficial area of 65 hectares, or 88 acres, thus forming a very con- 
siderable reservoir, in which the waters of the sea and the river 
Liane collect. They were formerly used to maintain the depth 
of the port, by periodical flooding, but since the dredging 
operations are periodically and regularly carried out, sluicing 
is no longer required, and these operations have conse- 
quently been discontinued. The improvements of the port 
have, however, through the great efforts of the Chamber 
of Commerce, still continued from 1892 till the present 
period of 1898. Four powerful electric lights have recently 
been installed, at 20 m. (65ft. Tin.) above the heights of the 
platforms. Fresh lines of rails have also been laid along 
the quays. 

_ Towing service.—This service was started in 1873, and has 
since continued regularly and been gradually improved up tothe 
present time. It was organised by a small private company, 
with a capital of 85,000f. (£3400), under the supervision of the 
Chamber of Commerce. It began with two steam tugs, the 
one of 80 the other of 40-horse power. It is of considerable 
use for the service of the port, as well as for the fishing boats, 
which can thus enter and leave the port freely, which was 
not the case formerly. There are now four steam tugs in 
service, 

Custom-house building.—This was built by the Chamber of 
Commerce, and is used for Government service. Besides all 
the other warehouses there are two special sheds established, 
in which 6,293,000 kilos. of salt (about 6281 tons) can be 
Stored, A new large hall for public sales has also been erected. 





steamers which do regular service between Folkestone, 
London, Goole, and the port of Boulogne have each their 
distinct flag. The South-Eastern Company steamers fly a 
blue flag, with the letters S. E. R. in white; the Bennet 


Company steamers, running between London and Goole, a | 


blue flag with a red cross on white ground; the Dutch 
steamers a white flag with green bands. Even the chimneys 
are painted distinctly. The Folkestone liners have a white 
chimney with a red cross on a white circular space. The 
Transatlantic liners from New York a black chimney with 
green stripes on white ground. The Folkestone steamers 
distinguish their service also by signalling the number of 
passengers they transport by an ingenious combination of 
flags and balloons. Each balloon on the foremast represents 


+ 100 travellers, the company’s flag 50, the same on the main 


mast 25, each balloon on the main mast 20. 

Pilots.—There are a number of pilots attached to the ser- 
vice under the command of the authorities. The captains 
are under their orders, and not allowed to refuse their 
services when found necessary by the authorities. The pilots 
have their own code of signals. 

Recent port improvements. — The works executed during 
the second period of the improvement works, from 1889 up to 
the year 1898, comprising the outer harbour, the channel, the 
port, the different basins, the floating dock, the quays, &c., 
have considerably increased the usefulness and importance of 
the harbour. The water depth now obtained through the 
regular dredging service allows trading vessels from 2000 
to 5000 tons to enter and manceuvre in the port without the 
least difficulty. The great diminution of shipwrecks—which 
very rarely occur now at Boulogne—prove the very great 
utility of the outer harbour. The port has also taken greater 
commercial extension. It is in direct connection with New 
York, through the fixed regular service of the Transatlantic 
steamers of the Netherland-American Company of Rotterdam 
and Amsterdam. A regular service of steamers for North 
America and North Africa is also connected with the port. 
Through the regular dredging operations the average sea level 
maintained in the channel and front port—avant port—is 
8°37 m. (27ft. 6in.), on the east quay it is 8-48 m. (27ft. 10in.), 
and at the west quay 8°98 m. (29ft. 6in.). The whole Govern- 
ment projects, in spite of the great works already carried out, 
are not quite completed yet, but will be so in a short time. 
Mesestholain, the maritime statistics of 1897 indicate a 


shipping movement of 5229 ships, of an aggregate tonnage of 
1,597,527 tons, manned by 82,351 sailors. Including the 
fishing industry, the tonnage reaches the creditable figure of 
2,725,720 tons, thus showing how much the advantages 
offered by this port recommend itself to the mercantile 
marine of the world trading there. 

We desire to express our indebtedness to M. Voisin, the engi- 
neer of the Maritime Department, and his able assistant, for 
their assistance on our visit to the port, machinery, dredgers, 
sheds, &c., as also to Mr. C. Brossar, the general secretary of 
the Chamber of Commerce, for the information received as to 
industries and commercial movements of the port. 








ECONOMIC RAILWAY CONSTRUCTION IN 
VICTORIA. 


Mr. M. E. Kernor, in a paper in the “ Proceedings”’ of the 
Institution of Civil Engineers, describes methods of cheap 
railway construction in the Colony of Victoria. The lines 
are in the Mallee district, and of a total length of 192 miles. 
They are of the Victorian standard gauge of 5ft. 3in., and are 
laid with 60 lb. steel flange rails, which will carry all the 
rolling stock of the Colony except some of the heavier engines. 
The saving effected by a lighter rail would have been reduced 
by the additional sleepers it would have required, and work- 
ing expenses would have been increased, owing to lightcr 
engines with less hauling power having to be used, The 
sleepers are 9ft. long, 9in. wide by 44in. deep, and of the 
varieties of eucalyptus timber known as grey box, iron bark, 
and red gum ; they had to be brought by rail from distances 
varying between 50 and 150 miles. Their life will be about 
twenty-five years, the timber being slow grown, hard, tough, 
and dense, weighing 70 1b. or more per cubic foot. Many 
sleepers of the same timber used on lines constructed thirty- 
five years ago now remain in the road, and some seem likely 
to last as long again. Gravel ballast was used, where obtain- 
able at reasonable cost, but, on a total length of eighty miles, 
sand has been adopted, as extensive deposits occurred at 
intervals. This sand, having a tendency to set, has not blown 
badly in dry weather, and has stood satisfactorily when wet. 
The roads are cheaply maintained, and the running is less 
noisy and smoother than with any harder ballast, thus 
reducing some of the items of wear and tear, while the sand 
is free from most of the objections to loam ballast. A thick- 
ness of 4in. was used for gravel ballast under the sleepers, 
which were boxed up 24in. with extra quantity where the 
formation was weak, and for cand Qin., about half being 
under the sleepers. Very little maintenance ballast has been 
required, though the earlier lines have stocd through three 
winters. The average amount of excavation for earthworks 
per mile varied on the different lines between 3400 cubic 
yards and 6200 cubic yards. A formation width of 13ft. 6in. 
was tried, in accordance with a recommendation of a Parlia- 
mentary Committee, but so much strengthening of banks 
was necessary before the lines were opened that 15ft. was 
adopted, allowance also being made for shrinkage. 

The bridges are of timber, with openings of 11ft. and 15ft., 
and are undecked except on curves sharper than twenty 
chains radius. The culverts are of the box type, built of 
sleepers, which are nearly as durable as country-made bricks. 
Fencing was not erected at first, but it was soon found 
advisable to proceed with it, and most of the lines are now 
enclosed by a fence of split-timber posts, 10ft. apart, and 
five plain wire with a barbed wire on the top. In some cases 
the landowners have erected the fence, the Government 
supplying materials which represent three-fourths of the 
cost. At public-road crossings cattle-pits are used, consisting 
either of an open pit with chamfered beams across to carry 
the rails, or a shallower pit with similar beams with timber 
grids made with feather-edged battens over the hole. The 
latter are more easily drained. 

Roadside stations occur at six-mile intervals, and one or 
two sidings, 1100ft. long, are provided at first, but space is 
left for more. The passenger platforms were raised only 6in. 
above the rail level, corridor carriages with steps at the ends 
being used. When stations occurred in cuttings the platforms 
were kept nearly up to the floor level of the carriages, and 
much trouble is thus saved in handling van goods. The cost 
of raising all the platforms would have been less than £100 
per station. 

The engines generally used are of an English type, with 
six wheels coupled, 4ft. 6in. in diameter, with a load of 
12 tons on the driving axle, the tenders weighing 24 tons, 
including 2200 gallons of water. Loads up to 900 tons are 
hauled. 

The cost of the various items of work on the several lines 
are shown in an appendix. Rolling stock was available, and 
consequently no expense has to be recorded for that item. 
The land was provided by local authorities at their own cost, 
but this was not great, as most of the area was held under 
conditions providing for free resumption for railway purposes. 
The last of these Mallee lines, between Wycheproof and Sea 
Lake, a distance of 48 miles, was constructed, and, as opened 
for traffic, cost only £1338 per mile. The-works were started 
in April, 1894, the navvies starting close behind the surveyors 
who marked the permanent route. The clearing was pushed 
through quickly, and a telephone line was erected and proved 
of great convenience to the staff. As it was desired to 
provide work for the unemployed of the large towns, the 
earthworks were executed with the pick and shovel, and 
wheelbarrows or horses and carts. A saving might have 
been made by the use of ploughs and earth-scoops or grading 
machines. As the shallow embankments, of which the for- 
mation principally consisted, were formed they were rolled 
with a six-ton water ballast roller dragged backwards and 
fowards several times by a team of bullocks. Before the rails 
were laid the formation was trimmed and again well rolled, 
with the result that the earth was so well consolidated that 
where the permanent way was laid prior to the ballasting, 
material trains were run regularly without pressing the 
sleepers into it, though a considerable amount of rain fell. 
The sleepers and 60 lb. steel rails were supplied from a depét 
at the commencement of the line, the former being machine- 
adzed and bored. The rails were laid at the rate of 50 chains 
per day, and a higher rate could have been attained at a small 
increase of cost, but was not necessary. Water was provided 
by excavating an artificial tank. The total cost per mile 
varied from £1357 to £2234. 








Tue electrical resistance of steel has recently been 

| experimented upon by M. H. LeChatelier. The steels were 
examined in the form of well annealed bars, 20 cm. long and 1 square 

| cm. in section, It was found that the resistance increases with in- 
| creasing pecentage of carbon, and similarly with silicon, 1 per cent. 
| of the latter having double the effect of the same amount of carbcn, 
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NORWICH SEWERAGE WORKS. 


Owrtna to its configuration and geological conditions it has 
been a matter of some difficulty to provide Norwich with an 
efficient system of sewerage, and some of the most eminent 
engineers of our time have 
been consulted and engaged in 


into the new main outfall 


of the whole of the city on the separate system. 
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air required for working the ejectors is compressed by 
means of the water power which is available in the river 
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SEWERAGE WORKS 


air for operating the various ejectors required to drain the 
low-lying parts of the city. The New Mills belong to the 
town, and as flour mil’s they were let to tenants for a mere 
nominal rent. By thu; utilising the Wensum river water, 
the working cost of the motive power for raising the sewage 

from the low-lying area be- 

comes practically inappreci- 
| able. The ejectors at all the 





trying to drain the city effec- 
tually. Upto the year 1865 the 
city was drained by over 300 
different sewers, all of which 
delivered their contents into 
the river Wensum, with the 
result that it was polluted to 
an alarming extent. At this 
period the late Sir Joseph 
Bazalgette was called in to 
prepare a scheme for the 
drainage of the city. He 
proposed a deep main sewer 
on the southern side of the 
river, into which all the tri- 
butary sewers from both sides 
of the river were to discharge 
by gravitation to the outlet 
at Trowse, where the main 
pumping engines, which were 
to be capable of lifting 24 
million gallons of sewage per 
day to the sewage farm at 
Whittingham, were to be 
erected. These works were 
carried out in 1871. 

The difficulties in construct- 
ing the main deep outfall 
sewer were, however, very 
great, and when completed it 
was found to be so leaky that 
the quantity of water pumped 
at the Trowse pumping station 
was 5,000,000 gallons per day, 
or just twice the ultimate 
quantity provided for by Sir 
Joseph Bazalgette. The cost 
of pumping thus became very 
heavy, the coal consumption 
heing about eight tons rer 
day. 

All the attempts made to 
render the leaky sewer water- 
tight by lining it with cast iron 
tubbing, &c., proved futile, 
and in 1887 the Corporation, 
on the advice of Mr. P. P. 
Marshall, the then city engi- 
neer, decided on:—(1) The construction of a new main 
outfall sewer at a higher level than the old one, and tke 
abandonment of the old one. (2) The adoption of the 
Shone system for raising the sewage of the low-level districts 





AIR COMPRESSING STATION, NEW MILLS 


| shot water wheels were worked, but which only gave 


about 5 horse power each. 


The water-power now works 


two Victor turbines, which give 40 to 50 brake horse- 
power each, one of which is sufficient to compress all the 


| stations are in duplicate, and 
are placed in chambers of cast 
iron tubbing, sunk below the 
level of the street surfaces. 
These chambers or stations 
were sunk in the same manner 
as cast iron cylinders used for 
bridge foundations are sunk. 
The bottom parts of the cast- 
ings are provided with a strong 
cutting edge, to facilitate the 
work of sinking them. The 
soil was excavated from the 
inside of the pits sunk to con- 
tain them, and wherever neces- 
sary it was removed under air 
pressure, the entrance tube 
to the chamber being pro- 
vided with an airlock. Heavy 
pumping, which might have 
proved destructive to adjoin- 
ing properties, was thus 
avoided, and no difficulty was 
found in sinking the chambers 
in the water-logged subsoil to 

their proper depth. 
The ejector stations Nos. 2, 
3, and 3a discharge into one 
of the inverted syphons which 
starts in Duke of York-street, 
just above Bishop’s Bridge, 
goes along Riverside-avenue, 
under Foundry Bridge, along 
Prince of Wales-street, Ross- 
lane, and Mountergate-street, 
and finally debouches into the 
main outfall sewer in King- 
street. All the sewage from 
the Thorpe district is dis- 
charged into this syphon 
through the sewers in 
Bishop’s- road, Gas Hill, 
Rosary-road, and Thorpe- 
road. These four roads rise 
steeply from Duke of York- 
street and Riverside-avenue, 
and four cast iron branches 
from the syphon pipe are carried up the roads to a manhole 
situated above the hydraulic gradient of the syphon pipe. 
The population of the gravitation area discharging into this 
syphon is 4780, and of the ejector area 5735 inhabitants: 














Jury 22, 1898 


CIVIL 





ENGINEERING SUPPLEMENT 








— 


EJECTOR 
































SS OR area 3 


























STATION, NORWICH 








= = = —————— 
7 FBO SF - - - 
e } (( Delivery |Main. 
Ya . aoe fe pane 
i] 


7sEe So as as ae SSS = 
TT ae 
asm 
ed we A. 
Ne Ki Inlet Main 4 IT] 


MR, H. E, COLLINS, C.E., NORWICH, ENGINEER 














7) 




















ve 














SEWERAGE WORKS 

















ELEVATION 














> 


“Tus ExOINceR” 


Ejector station No. 4 discharges into a second syphon, which 
conveys the sewage from the northern part of the city, viz., 
the Nonsehold and Catton Wards, through three branches 
from St. Augustine-street, Magdalen-street, and Bull Close- 
street, mesting at Stump Cross in a 2lin. pipe, which is 
increased to 24in. at the ejector station. This syphon pipe 
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The population of the gravitation area draining to this 
syphon pipe is 25,180; that of the ejector district 12,026 


inhabitants. The syphon pipe passes from Magdalen-street 
through Fye Bridge-street, under the Fye Bridge, along 
Wensum-street and Tombland to the main outfall sewer 
in Prince’s- street. Ejector station No. 5 discharges 
direct into the outfall sewer in 
Benedict’s-street, through an 18in. 
main passing along Lower West- 
wick-street and St. Margaret- 
street. The total population of 
the area drained by the ejectors 
is thus 39,911 inhabitants, and an 
additional area with a population 
of 29,960 inhabitants is drained 
through the inverted syphon pipes. 
The whole of the sewage goes, 
as already stated, through the new 
outfall sewer to the Trowse pump- 
ing station, where it is lifted to 
the sewage farm by means of 
large beam pumping engines. 

To ascertain the available water 
power at the New Mills, the water 
in the river Wensum was mea- 
sured on May 9th, 1893, after a 
long period of dry weather. The 
mean sectional area of the river 
just above the Mills was found to be 
0-80 per cent. of this, and the ve- 
locity 0°05256ft. per second. The 
quantity of water per minute was 
therefore 57,700 gallons. The fall 
at the Mills is 6ft. 6in., and the 
total power of the water is there- 
fore 113°6-horse power. The old 
wheels barely gave out 10 per cent. 
of this power, and the engineers 
therefore proposed to have them 
removed, and to put down a pair 
of 48in. Victor turbines. These 
turbines have been used exten- 


REFERENCE. 


OUTFALL SEWER 


> pumping STATION 


is flushed at frequent intervals from a flush tank of 3000 | sively in the United States and Canada, and they have 
gallons capacity in Magdalen-street, which receives the | recently been used for a large electric installation at 
sewage from part of the Catton Ward, and discharges it | Worcester, where they have given excellent results. 


through one of Shone and Ault’s full-bore flushing syphons | 


The Victor turbine is very simple in construction, strong 


every time the tank is full, thus sending a powerful current | and easily regulated. It gives nearly as high an efficiency 


through the syphon pipe day and night. 


with a greatly reduced gate opening as when working full 








power, and all the various parts are made to standard gauges, 
so as to be interchangeable and easily replaced. 

Each turbine drives a set of horizontal air-compressing 
engines; each set having two air cylinders 15in. diameter, 
18in. stroke, and able to compress 650 cubic feet of free air 
per minute to a pressure of 181b. per square inch, when the 
turbine is using 30,000 gallons of water per minute. 

During heavy floods in the river, the total water below the 
mill rises to the Jevel of the ordinary head water above, and 
then all the sluices must be opened to avoid the flooding of 
the upper parts of the town and the western suburbs. On 
such occasions there is no available water head for working 
the turbines. Provision has therefore been made for driving 
the air compressors by steam, by attaching compound steam 
cylinders to the tail rods of the air-compressing cylinders. 
The steam cylinders are 94in. and 144in. diameter, and 
arranged in such a manner that they can be readily con- 
nected up when a flood occurs. Steam is supplied to work 
the compressors from a Babcock and Wilcox boiler heated 
with town refuse burnt in two furnaces constructed by the 
Horsfall Refuse Furnace Syndicate. These works adjoin the 
air-compressing station, and form part of the New Mills pro- 
perty. Before the Victor turbine was substituted for the old 
water wheels, nine sluices were provided, the largest being 
6ft. by 4ft. Gin. deep, with a combined area of 182-5 square 
feet. They were, however, very difficult to open, and when 
heavy floods occurred some of the smaller openings became 
choked by débris. Sir John Hawkshaw recommended, in 
1879, that they should be enlarged, and in the new works 
connected with the Victor turbine care was taken to provide 
large sluices of modern design. The waste water sluice is of 
the well-known Stoney type, 14ft. 3in. wide, 8ft. deep, 
and in addition to this two sluices have been provided behind 
each of the turbines, 12ft. 6in. wide by 5ft. high, giving a 
total sluice area of 239 square feet, without reckoning the 
port area of the turbines themselves. 

As the new buildings fronting the direction of the flow of 
the river are narrower in their width than the old buildings, 
there remains ample room for further extension of the sluices 
hereafter, if those now provided should prove to be inade- 
quate during periods of heavy floods. 

The compressed air is conveyed from the compressors in 
the air-compressing station to Lower Westwick-street through 
a Yin. cast iron socket pipe, and from that point the air pipes 
are gradually reduced in size to correspond to the volumes of 

air to be conveyed by them to the various ejector stations. 

Two air receivers, 7ft. diameter, 20ft. high, are provided in 
the engine-house, and all the compressed air passes through 
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these, being thereby cooled and dried before it enters the air | docks have sheds varying in width from 60ft. to 80ft., and at| this point to the bottom the back is vertical. Th, 


mains. 


and turbines, air and seal 
Hughes and Lancaster, of Westminster and Ruabon. 


B. Cooke and Co., of London. 


Tabular Statement Showing Detailed Particulars Relating to Ejector Stations, Norwich Sewerage. 


It is estimated that the cost of the whole scheme 
will be £164,000, and the works are being carried out by Mr. 
A. E. Collins, the city engineer, Messrs. Shone and Ault, of 
Westminster, being the consulting engineers for the Shone 
ejectors and machinery in connection therewith. The con- 
tractors for the Shone ejectors, air-compressing machinery 
sewage mains, were Messrs. 
Con- 
tracts for the sewers in the various districts have been placed 
with Messrs. Monk and Newell, of Liverpool, and Messrs. 


machinery on board vessels. 


higher, with a power of 15 tons, for the masting of vessels. 











No. 2. 

Ejector station. Foundry 

Bridge. 
«. Population of district, present 2910 
A, + pa uture 4110 

c. Number and size of ejectors .. 6) ee ws 50 gale 

d. Quantity of sewage discharged per minute, present 196 gals. 

* * oo + ” *. future 271 gals. 
J. Ground level at ejector stations .. .. .. 9°00 
vy. Invert of lowest sewer at station manhole .. .. - 5°50 
hk. Delivery levels of sewage mains (centre of pips) .. +5°75 
i. Total dead lift .. .. .. i ek Se 15°77 
&. Total pipe friction in feet 2°91 
Total dynamic head .. .. 18°68 


.. Air pressure required 9°00 


No, 3a. No. 4. No. 5. No. 7. 











No. 3. | 
| Westwick- Carrow 
Bishops Barrack- Fye street, Bridge, Total. 
Bridge. | street. Bridge. | near New | Colemans'’ | 
Mills. | Works. | 
1425 1400 12,026 | 18,150 {| 4000 | 39,911 
2165 2160 12,026 | 23,550 8000 | 52,011 
Two of Two of Twoof | Twoof | Twoof |) 
150 gals. 150 gals. 500 gals. | 1000 gals. | 300 gals. | oe 
89 gals. 88 gals. 780 gals. | 1184 gals. | 250 gals. 2587 gals. 
136 gals. 185 gals. 780 gals. 1521 gals. | 500 gals. 3343 gals. 
10°19 | = 900 10°00 12°40) | +14°7 
-2°60 - 4°00 —4°25 -4°86 | -12°16 _ 
+5°75 +5°75 +800 =| +1092 | +0°91 — 
11°27 12°67 } 18°00 | 21°53 18°26 
11°26 17°54 1°38 | 1°97 | 0-08 
22°58 =| = 30°19 13s) | asso | Co | 
10°00 | «61400 | S900 | — 1100 | 9°00 | 





The particulars cf the various ejector stations, with the 
population of the ejector districts, are shown in the table 
above. 

Our illustrations, taken with the preceding article, are 
self-explanatory. 








THE DOCKS OF LEITH. 


At the annual session of the Incorporated Association of 
Municipal and County Engineers, held this year in Edin- 
burgh on four days of last week, one of the numerous papers 
submitted was by Mr. Peter Whyte, C.E., descriptive of the 
existing docks at Leith, and of the new dock works under 
construction there. On the following day a considerable 
number of the members of the Association visited the docks, 
and were shown round the more modern of these, as well as 
the site of the new dock and the area reclaimed from the 
foreshore on which the dock is being constructed. 

Mr. Whyte’s paper went pretty fully into the history of 
the construction and inauguration of the docks now in 
existence, and of the manner in which the maritime affairs 
of Leith were eventually dissevered from the municipal 
interests and control of Edinburgh, to which “city of palaces 
and towers”’ Leith long bore the relationship of a sort of 
‘vassal by the sea.” It was, however, while their relation- 
ship still in a measure existed that the first docks at Leith 
were formed, from the designs and under the direction of 
the eminent engineer, John Rennie. These docks, now 
known as the East and West Old Docks, were opened in 1806 
and in 1817 respectively, and cost, with their adjoining 
quays, graving dock, and other works incidental to their 
completion, upwards of £300,000. The two docks are each 
750ft. long, 300ft. wide, and are entered by a lock 150ft. long, 
35ft. wide, with a depth on the sill of 174ft. at high-water 
spring tides. At the time of their construction they were 
able to accommodate 180 vessels of the class then frequent- 
ing the port, and they are still in excellent condition, and 
largely used for the smaller class of vessels. 

Shortly after the constitution of the Leith Dock Com- 
mission as it practically exists to-day, viz., in 1838, the 
question of the improvement of the harbour and docks was 
under earnest consideration, not for the first time. Reports 
were then obtained from Sir William Cubitt and Mr. James 
Walker, the latter of whom in 1839 recommended the exten- 
sion of the piers to points very near their present limits, and 
proposed to dredge the channels so as to give a depth of 
10ft. at low water spring tides. Only within recent years 
has this depth been obtained, and a further depth of 5ft. 
will shortly be secured. These reports notwithstanding, 
several years elapsed before any practical steps were taken to 
extend the dock accommodation. Eventually a plan by Mr. 
James Meadows Rendel, to which parliamentary consent was 
obtained, was adopted in 1847. This led to the construction 
of the Victoria Dock and the extension of the piers now 
existing, the dock being opened for traffic in July, 1852. 
This dock is 750ft. long, 300ft. wide, and 33ft. deep, the 
entrance being 60ft. wide, and the sill 6ft. lower than the sill 
of the old dock. Thus, a great advance was made in the 
character of the accommodation due to the development of 
steamer tonnage in the previous years. 

The trade of the port continued to augment after the | 
opening of the Victoria Dock, and the Commissioners resolved 
to provide still further accommodation. Hitherto the docks 

were all on the west side of the entrance channel and 
harbour, but, acting on the advice of Sir Alexander Meadows 
Rendel, the Commissioners in 1859 commenced work on the 
construction of a new dock on the east sands. This was the 
Albert Dock, opened in 1865. It is 1100ft. long, 450ft. wide, 
and 35ft. deep, and is entered through a lock 350ft. long 
and 60ft. wide, with the sill 2ft. lower than the Victoria | 
Dock, and 8ft. lower than the old docks. The available depth 
of water on the sill is, at springs, about 26ft., and at neaps | 
about 22ft. It is of interest to note that it was at this dock | 
that hydraulic appliances were first used in Scotland in | 
working dock gates and machinery. The dock gates are con- | 
structed of yellow pine trussed beams, 2lin. square, with | 
greenheart heel and mitre posts, and greenheart planking 
below the water-line, and pine planking above. They are | 
moved by chains working on barrels fixed in the masonry, | 
and actuated by hydraulic engines fixed in pits under the | 
coping. 

No sooner was the Albert Dock opened than it became | 
apparent that further dock accommodation would be re- 
quired, and the construction of the Edinburgh Dock was | 
thereupon undertaken. This dock lies to the east of the | 
Albert Dock, with which it is in communication, and from | 
which it is entered by a passage, 65ft. wide at coping level. 
It is 1500ft. long, 650ft. wide, with a jetty 1000ft. long and 
250ft. wide in the centre. The depth of the dock is 35ft., the 
same as that of the Albert Dock, and it was opened for traffic 
in July, 1881. The cost of these two docks alone has been 
upwards of £650,C0). 

For the protection of goods when discharged, the several 


| 
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| proved satisfactory. The clay puddle was kept in position by 


' formed of squared stones close jointed, and with a batter of 





crane, two hydraulic coaling cranes, and three hydraulic 
coaling hoists, all of modern type and construction. A pecu- 
liarity of the coaling hoists is that there is only one cylinder 
and ram, the tipping of the wagon—usually done by a 
separate ram—being in this instance effected by a chain 
fixed to the front of the cradle, which holds it at the required 
level for the shoot; the wagon being tipped by the lifting 
ram being raised to the height necessary to give the angle to 
discharge the coal from the wagon. The tipping cradle is 
hinged at the centre, and when tipped a space, consequently, 
is left between the front of the cradle and the butt end of 
the shoot. This space, of course, would allow the coal to 
fall between the cradle and the shoot, but this is prevented 
by an ingenious arrangement in which, by a parallel motion, 
a small shoot, level with the floor of the wagon, is projected 
— to the top of the main shoot, thus bridging over the 
gulf. 

Communication between the two systems of docks on the 
east and west sides of the harbour is maintained by four 
bridges, two of which are swing bridges and two bascule 
bridges. The largest of the swing bridges is 120ft. clear span, 
and was erected in 1874 at a cost of over £32,000. It is 215ft. 
long, and weighs upwards of 700 tons, being constructed of 
main braced girders, and carries two linesof railway and road- 
way, with a footway on each side. It turns on a central 
hydraulic ram 69in. diameter, and is swung by two rams, 
each 14in. diameter, with multiplying sheaves and chains. 
At the time ofits construction it was the largest swing bridge 
in the kingdom, but it is now, of course, surpassed by two or 
three others, notably by the bridge at Connah’s Quay, which 
is 140ft. span, and by the Manchester Canal bridge at 
Trafford-road, which, although of less span, weighs over 
1800 tons. 

For the overhaul and repair of vessels Leith has six graving 
docks, respectively 382ft., 335ft., 300ft., 266ft., 180ft., and 
174ft. in length. The latter has been in existence since the 
old docks were opened, and is still in excellent condition and 
very useful for the repairs of small vessels and steam trawlers. 
The largest graving dock, known as the Prince of Wales’ 
Dock, was opened in 1860, and cost £60,000. The water is 

umped from all these docks by turbine or centrifugal 
pumps of such power that the docks can be emptied in about 
two hours. 

The cost of the harbour and docks up to the present time 
has been over £2,000,000, and the amount of the existing 
debt is £436,000. The revenue last year was £106,000, of 
which over £10,000 was derived from rents of ground, ware- 
houses, feu duties, &c. The number of vessels arriving at the 
port during last year was 6046, with an aggregate tonnage of 
1,814,435 tons net register, of which 5215 vessels of 1,678,784 
tons were steamers. The total imports and exports were over 
2,500,000 tons, of which fully one half arrived at or was 
despatched fromthe ship’s side direct in railway wagons, rails 
being laid on every quay in direct communication with the 
Caledonian and North British systems. 

The new dock works now in course of construction necessi- 
tated the reclamation of an area of about eighty acres of the 
foreshore lying to the north or seaward side of the Albert 
Dock. This reclamation was effected by a sea wall of some- 
what unusual design. It consists of a mound of hand-packed 
rubble stone 30ft. wide at the base and 9ft. at the top, the 
sea side of which is covered with large concrete blocks, each 
6ft. long and 4ft. wide. The whole of the wall is laid on the 
surface of the sand, which is dry at low water of spring tides, 
and the face of the wall has a slope of about ?to1. A row 
of pine sheet piling was driven down through the sand into 
the clay along the back of the wall, and a row of greenheart 
sheet piling was driven to a depth of 8ft. into the sand at 
the toe of the wall. This was done so as to keep the sand 
between these rows of piling in place, and it became quite 
firm, and some small stone being spread over it made it 
resemble aroad. The laying of the large concrete toe blocks, 
each weighing about fourteen tons, was thus easily and ex- 
peditiously accomplished. Above the sheet piling the wall is 
backed with clay puddle up to high-water line, to make the 
sea wall water-tight so that it became a cofferdam to exclude 
the water from the reclaimed area. It has in all respects 


a backing of dry stone, earth, sand, &c. The wall is sur- 
mounted by a parapet constructed of 6 to 1 cement concrete 
in situ carried up to 15ft. above high water ordinary springs. 
The wall has been completed since 1896 and has stood 
through the gales of two winters quite satisfactorily. 

The dock now being constructed within the reclaimed 
area, from which the water was excluded in June, 1896, is 
1100ft. long, 550ft. wide, and 40ft. deep. The length can 
easily be increased to 2000ft. at small expense in future. 
The dock is being surrounded with walls of solid masonry 
set in cement mortar, and carried down into the 
boulder clay 4ft. below the bottom of the dock. The walls 
are 20ft. thick at the base, and 9ft. at the top, the face being 


the present time some are being extended toa width of 120ft. 
The sheds cover an area of over 13 acres, and they are all 
floored with whinstone setts or granolithic pavement. There 
are altogether forty-six hand, hydraulic, and steam, fixed and 
movable, cranes, varying from one ton to 65 tons power, the 
latter being a steam crane for lifting boilers and heavy 
On the top of the jib of this 
crane an auxiliary jib was recently erected—worked from 
the intermediate shaft of the machinery—rising considerably 


The facilities for coal shipping consist of one steam coaling 


walls are all finished with granite coping 3ft. wide jy 
the dock and 4ft. wide in the dock-basin, and all 1ft, 6j, 
thick. ‘ 

The dock will be entered by a lock 350ft. long between 
the sills, 70ft. wide and 38ft. deep from coping to sill, giving 
a depth of water over the sill at ordinary springs of 30ft. Gin 
and at neaps of about 25ft. Gin. At equinoctial springs th, 
depth over the sill will rise to almost 33ft. The lock wajjs 
are being constructed of masonry like the dock wal. 
The invert is of cement concrete gauged six to one, and ig to 
be covered with squared whinstone 12in. thick. All the 
hollow qucins, sills, roller-path stones, and sluice stones are 
of Aberdeen granite. The culverts are each 6ft. high and 4ft, 
wide, and the sluices are to be of greenheart timber, and to 
be raised and lowered by direct-acting dydraulic rams fixeg 
to the masonry of the wall. A stop groove of granite is con. 
structed on each side of the sluices, so that by using dummy 
paddles the sluices can easily be examined or repaired jf 
necessary. 

The dock gates are being constructed on the flotation 

principle, wholly of steel and fine Yorkshire iron, with green. 
heart sills and heel and mitre posts. Each pair of gates, 
with the requisite pivots and roller paths, will weigh about 
292 tons. The gates will be opened and closed by direct. 
acting pistons, with a piston-rod attached to a horizontal 
lever on the top of the gate. This lever is hinged to the 
anchor block of the gate at one end, and the other end js 
fixed to a bracket on the top of the gate. A passage 60ft. 
wide and 36ft. deep will form a communication between the 
new dock and the Albert Dock. The construction is 
similar to that of the entrance lock. It will be fitted 
with a pair of gates, also of the flotation type, but the 
machines for opening and closing will be fixed on the back 
of the wall, and will actuate the gates by means of chains 
passing over pulleys at the heel post. Besides enabling 
vessels to pass from one dock to another this passage, of 
course, will provide practically a duplicate entrance from the 
harbour to the whole system of the docks on the east side of 
the harbour—a point of manifest importance in the working 
of the traffic. Across this passage a swing bridge has been 
constructed, which is formed of two mild steel plate main 
girders with cross girders, and with the roadway of 
timber. The bridge is on the skew, and is 1324ft. 
long overall, 284ft. wide, and has two lines of road- 
way and rails, and a footpath on each side. It weighs 
350 tons, and is carried on a central hydraulic pivot, the tail 
end being carried on two rollers travelling on a segment laid 
in the masonry. The turning of the bridge is effected by a 
pair of hydraulic rams with multiplying sheaves, with chams 
attached to a quadrant under the bridge, one for opening and 
one for closing. A similar bridge is now under contract to 
be placed across the entrance lock of the Albert Dock, so as to 
afford an additional means of communication to the south 
side of the new dock. 
The dock, it is expected, will be opened for traffic by the 
end of the year 1900. The equipment is not yet decided 
upon, but it may be assumed that the sheds, cranes, and 
other appliances will be of the best construction and highest 
efficiency. 














RaitWay DEVELOPMENT IN NortH CorNWaLt,—Early next 
month the London and South-Western Railway will make its first 
appearance on the romantic coast of North Cornwall by opening a 
new line from Holsworthy to Bude, while simultaneously it wil! 
come into working possession of the line which has been con- 
structed by the North Cornwall Company from Wadebridge to 
Padstow. 

THE CONSTRUCTION OF THE HEMET DaM.—Writing in the Jowrn«/ 
of the Association of Engineering Societies, Mr. J. D. Schuyler 
says that the dam was started in 1891, and is built at the head of 
a caiion, at the outlet of the Hemet Valley, on the southern flank 
of San Jacinto Mountain, in Riverside County. The area of the 
watershed is estimated at from 65 miles to 150 square miles. 
It is over 4000ft. above sea level. The dam is built on a granite 
foundation, and its crest is 122°5ft. above the bed of the creek, 
the lowest foundation being 13ft. below that level. It is in- 
tended ultimately to carry the dam 27-5ft. higher. It is 100ft. 
thick at the base, and has a batter of 1 in 10 on the inner and 
1 in 2 on the outer face; it is built to the final section up to 
110ft. above the stream bed, where it is 30ft. in thickness. 
At that height it is reduced by an off-set to 12ft., and finishes 
off 10ft. wide at the crest. ‘The middle 50ft. is left 1ft. lower 
than the rest, to act as the overflow. it is curved to a radius of 
225ft. at the crest on the water side. I[t is built of uncoursed 
rough granite rubble laid in Portland cement concrete, except 
3ft. from each face, which is laid in cement mortar. The 
concrete is composed of one part of cement, three parts of sand, 
and six parts broken stone, of 24in. mesh. Nocracks have appeared 
in the dam. The reservoir formed by it will hold 2860 million 
gallons, which will be increased to two and half times that quantity 
when the dam is built to its final height.—/nst. C.E, Abstracts. 


Tue New CoMMERCIAL AND WINTER Harbour AT DRESDEN. 
—The quay walls, says A. Herbst, in A/ yemeine Bauzetung, have 
a batter on the face of 1 in 10; the quay table is about 1 m. 
(3ft. 3in.) above the highest recorded flood, viz., that of 1849, 
since which date the river has been regulated so that the recur- 
rence of so high a level is not probable. The level of the founda- 
tions is about 3°0 m. below the lowest recorded water level, viz.. 
that of September, 1891 ; and the total height of the walls from 
foundation to quay level is shown as 11'105m. The — walls 
are carried at their base on concrete piers 6 m. broad, 6 m. deep, 
and 4 m, high, their bases being 1m. below the harbour floor ; 
the spaces between these piers at foundation level are 2 m., and 
are spanned by brick arches, At the back of the core of earth 
left lean the piers is a curtain wall of masonry extending 
down to foundation level, and the side next the basin is treated 
similarly, but in brickwork. The author states that the total cost 
of the harbour arrangement was originally estimated at 7,450,000 
marks (£372,500), of which 5,190,000 marks (£259,500) was for 
earthwork and masonry, and 2,260,000 marks (£113,000) for 
sidings, warehouses, cranes, &c. The actual cost in execution was 
7,100,000 marks (355,000), or at least 300,000 marks less than the 
estimate; the earthwork and masonry costing 4,800,000 marks 
(£240,000), and the sidings, warehouses, &c., 2,300,000 marks 
(£115,000), A subway is built in the quay walls, in which are 
carried the electric cables for lighting, working the cranes, &c., 
as also the water-supply pipes, e article is fully illustrated by 
diagrams, showing a length of the quay walls in elevation and cross 
section, and cross sections of a goods warehouse and end 
elevation of the general offices, There are also two large plates 
showing a general plan of the site, including the river Elbe, the 
harbour, the goods yard, and marshalling sidings, to a scale of 
1: 10,000 ; a cross section taken across the basins and quay walls, 
showing water surface at the highest and lowest known levels, to 
a scale of 1:1000; an elevation of the pontoon bridge at the 
harbour entrance ; elevation and cross sections of the north and 
south quay walls to a scale of 1:150, and a general plan of the 





gin. per foot. The back sets off 3ft. at 11ft. from the cop- | 
ing, and again 4ft. at 19ft. below coping level. From! 


harbour and goods yard, with a cross section showing the harbour 
as first laid out to a scale of 1 : 5000,—Jnst. C.L. Abstracts, 
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Tue Exoincer” 
LIGHT RAILWAY BRIDGES. 


length of bridge between bearings, 40°80 m. (133ft. 10,%,in.) ; 

each span, 14 m. (45ft. 11,;in.); centre to centre of girder, 
Tux Léssnitz Bridge, on the Eppendorf-Hetzdorf State 1°20 m. (3ft. 11}in.); height of girder at centre, 0°76 m. 

Railway Line in Saxony, is a noteworthy type of this kind | (2ft. 5gin.); height of girder at ends, 0°72 m. (2ft. 4,°;in.) 

of bridge, and was designed and carried out by the Govern-| The deadweight, composed of the sleepers, decking, iron- 

ment engineers. work, rails, railing, came to 818 kilos. per metre of bridge, 
The bridge is composed of two continuous-plate girders, but was assumed for calculations at 400 kilos. per metre of 

Passing over three openings of equal space, which are girder, giving a maximum bending moment at centre of :— 

supported by the abutments and at the centres by two inter- M, = 1.400 x 142 = 9800 m. kilos 

mediate “ pendulum ” pier columns of a somewhat novel and es (ae . j 


nteresting design. The principal dimensions are:—Total | The rolling load assumed for engines, accarding to Govern- 








Swam Enc. 


| ment instruction, is 7-230 tons per axle, which, according to 


Government standard tables, gives a maximum bending 
moment for the bridge of 80°50 m. or 40°25 m. per girder ; 
the values, corresponding to the different methods of loading, 
were graphically obtained and the girder section correspond- 
ingly determined, which is composed of four flange-plates, 
250 mm. x 10 mm. (9}3in. x gin.) ; four angle-irons, 100 x 
100 x 10 mm. (3}8in. x 3}3in. x jgin.); one web-plate, 
72 x 10mm. (2}#in. x gin.). 

Abutment bearings consist of three rollers of 60 mm. dia- 
meter (2,5;in.). The dimensions of the bearing and bed-plates 
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for the fixed and roller bearings are 0°42 m. x 0°45 m. | H, = - 44,000 kilos. 
(164in. x 17}iin.). The greatest pressure they will have to | W. - 1 £500 | 
12,950 sii rl gy 


V2 4.7560x2: 79 | =7615 kilos. = W, 
y idge is fully 1 a8 52 1S eCHION. = 
bear when the bridge is fully loaded, is aus Ss Se ; 500. 3-00 il latea 
per square cm. (98°11 1b. per square inch). Theelongation|; *~ u275x2x1l9L2 °° : 
of the girders, caused through variation of temperature and | ee ee 1°9 
reckoned on during erection, was 26 mm. (lin.). | 2°175 (2 15 + 2 * )] 
ane ‘ Seah : , orn 
Turning now to the stability of the intermediate pendulu | W, = - 4940 kilos. 
ly =— 41. x 7560 x 2°75 = + 8320 kilos. 
| 2°50 
| Yo = 





a (7560 x 2°75 + (2-1) 175 (2°75 + 


2 
2 
+ 


6750 kilos. 








has, in relation to its axis x, a moment of inertia of 851 kilos. 
(cm.). As the pressure bears on it over 
an unsupported length of 1:90 m., the 
44,000 
B= 
85 


(1 + 0-001 ee 1952) = 778kilos. per 
851 


| 
| The section selected for the column--as shown in sketch— 
| 
| 


breaking weight will be: 


square cm.; therefore the section is 
sufficiently strong. 

The horizontal and diagonal bars are 
formed by two angle-irons of 70 mm. x 
70 mm. x 9 mm. (2#in. x Qin. x ,yin.), 
connected to corresponding gusset plates. 
They are strained from 470 kilos. to 
600 kilos. per square cm. (6683°4 lb. to 
8532-0 lb. per square inch). 

The type and dimensions of the bear- 

ing or pier sole-plates have been selected 

| from similar bridges, erected since some time and approved 

| by practical experience. Their dimensions are 575 mm. x 

575 mm. (22gin. x 222in.), and they have to transfer upon 

33,990 kilos. 

2300 square cm. — 

per square cm. (213°3 lb. per square inch). The bed-stones 
were, consequently, made of granite. 

The girder, considered as a movable beam of 14 m. span 
supported at both ends, its end deflection has been found to 
be 1°26 cm., or 4;'55 Of its span, as calculated by the 
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Fig. 1 


pier A and B, to represent the cffect of the wind under the 
most unfavourable conditions, it is for calculation assumed 
that three empty, but covered, goods wagons are standing | 
upon the pier, and that the wind pressure is equal to} 
150 kilos. per square metre (30°75 lb. per square foot). The | 
total wind pressure W, which is composed of the three wind 
pressures, W, + W, + W;, will be the sum of: 
W, = 150 kilos. x 2°6 m. x 14:0 m. = 5460 kilos. over length 
of rolling load, 
W,, = 150 kilos. x 1-0 m. x 140m. = 2100 kilos. over length 
of iron structure, 
W., = 150 kilos. x 3°9 m. x 0°3 m. = 175 kilos. over length of | 
pier structure. 
(14 represents the length of bridge covered by the three 
goods wagons). 
Therefore (see sketch) W = 7735 kilos., and, further, its 


lever 
°95 
. ( 7735 ) 7 
5°61 m. (18ft. 4fin.) | 
Now, the weight P on the pier is composed of : | moderate price for this bridge, with its bold and ingenious 
The — > the ange. Se preg pe empty | pendulum pier construction. 
Brig dingy ow Ne te . oe ea | In the adjoined plan Fig. 4 is the longitudinal elevation of 
The beat pe 3 ee length of bridge = | half of io ep drag gy with a 08 of pendulum 
The weight of the pendulum pier itself = 1000 kilos. 
Therefore the total weight P = 18,500 lb., and consequently 
the pull in the anchor 
7735 kilos. x 5°61m.-18,500kilos. x 1°5m. 
ee oS ea ial 5 
To resist this pull, two anchors of 25 mm. diameter (lin.) 
were adopted, and with the weight of the masonry of the pier 
itself, by which they are held, were both found sufficient. 
Framework of pendulum pier.—The strains in the differ- 
ent constructional parts of the frame have been determined 
by the following general formule :— 


oe 1 [+ m-1(v b + P.bm + Hm.a) 
Lm 2 : 
+ H, m( mat )a | 
1 v m+1 .) ] 
¢; + m.AL 2 


hs +He,+mHy (« +o 


+ Yn = [# e, + (m-1) Hy (4 + : >| 


From above : 

H=W, + W, = 5460 + 2100 = 7560 kilos.; H, = W; = 175 kilos. 
Lm = Ly = & 0080 = 3°95. m= 2; turther 

V = weight of one bay of pendulum pier column = 500 kilos. 
P=maximum bearing pressure in abutment pier = 32,990 kilos. 
b,=3°0 m., y;=2°50 m., y,=3°20 m.,e,=2°75 m ,A=1°90m. 


their foundations a pressure of 15 kilos. 


formule :—s = >, 

48 K.T 

The weights of the bridge are as follows:—Main 
15,861 kilos. (34,894 lb.); horizontal bracings and connec- 
tions, 4510 kilos. (9922 1b.); vertical bracings and connec- 
tions, 995 kilos. (2189 1b.); rivets, at 2 per cent. of above 
total quantities, 427 kilos. (940 lb.); railings, 863 kilos. 
(1898 1b.) ; bearings (rollers and plates), 502 kilos. (1104 lb.) ; 
pendulum piers complete, 3814 kilos. (8391 lb.) ; total weight 
of bridge, 26,972 kilos. (59,338 lb., or about 26°5 tons). 

Cost price.—The total cost of this pendulum pier viaduct, 
| inclusive of bearings and road covering of bridge, has been 
| 13,000 M. (£650), or about £24°53 per ton, a fair and 


girders, 


5460 x 6:2 + 2100 x 4°4 + 1°75 x 1 





and half-plan of girder, showing wind bracings with gusset 
| connections and cross ties; Fig. 6 represents, at left-hand, 
| half-cross section at centre, and on right-hand side, half-cross 
= 5300 kilos | section at abutments; Figs. 7 and 8 show the bed-plates and 
‘| rollers ; Fig. 9 shows method of fixing the railing; Fig. 10 is 

| a side view, and Fig. 1l a front elevation of pendulum pier 
column and its foundation; Figs. 12 and 13 are sectional 
elevations, the former taken on line A B, the latter on line 
C D of Fig. 14; Fig. 14 is plan of foot-plate; Fig. 15 plan of 
bottom and sectional elevation of cup of pendulum bearing; 
Fig. 16 is a plan of horizontal and diagonal bracings of 
pendulum column, shown in Fig. 10; Fig. 17 is a cross- 
section on line x y of vertical standard of pendulum column. 
The bridge, as will be seen, is of substantial build; the 
gusset connection seems, however, rather heavy. The sliding 
arrangement at the top and bottom of the intermediate pier 
columns, called the pendulum motion, to allow for expansion 
and contraction of the continuous girder, is bold, novel, and 


Wa= 


plates or rollers. 
motion, bolted to the girder—as shown in Figs. 11 and 13— 
is 1600 m. (5249ft. 4in.), and that of the head and foot of the 
standard is 800m. Very substantial foundations, with strong 
holding-down bolts, securely fastening the columns, are pro- 
vided. 

We are indebted to the Board of the Saxon State Rail- 
ways, through their general director and engineer-in-chief, 
Herr Schreiner, for the information and illustrations of 
the former and present-described bridge. This and the 
other type of bridge formerly described—see December 24th, 
1897—may supply some useful information for the construc- 
tion of those required on the different light railway lines now 
in course of construction here. 
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PASSENGER TRAVEL ON CANALS. 


THOUGH it is not likely ever to be of importance again in 
this country, passenger travelling on canals was once of con- 
siderable magnitude, and might possibly even now be 
revived with profit in some localities, were it not that no one 
seems to have the least belief in any good coming out of 
canals again. 

On the Bridgwater Canal, between Runcorn and Man- 
chester, passengers were regularly conveyed for at least sixty 
years—in fact, until long after the railway era had set in. It 
might almost be said that the system began and ended on 
this canal. Early in 1847 the service of swift packets com- 
prised two journeys each way daily, Sundays excepted, 
between Manchester and Runcorn. The journey occupied 
34 hours, the distance being about twenty-seven miles, and at 
Runcorn you could get down the Mersey by steamer to Liver- 
pool in two hours more. By means of an omnibus from Preston 
Brook, a cheap and expeditious conveyance was afforded 
| between Manchester, Chester, and North Wales, through 
booking to Chester being in use. The boats also called at 
Broadheath, near Altrincham; at Lymm, and at Stockton 
Quay for Warrington. Boats called the Waterwitch and 
Swallow worked this service, and another called the Dolphin 
went daily from Manchester by Worsley to Leigh and back, 
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Fig. 2 

Therefore, transformed in figu:e3 we will get :— 
i» = [ 200 x ” + 32,990 x 3°0 + 7560 x 2 x 1°90 
2-1 


57) 1-90 


+ 1:75 x2.( 





column at end of 14 m. span; Fig. 5 represents half-sectional | 


very interesting to note, and may cause less friction than | 
The radius of the cup of the pendulum | 


—=—=—=—= 
The Old Quay Company also ran passenger packe i 
daily each way by another route between Taseeaue wo 
rington, and Runcorn, conveying parcels as well. The boat, 
were originally somewhat like the Dutch “ trekschuytg” 
—broad, clumsy, and slow, but comfortably fitted, There 
were two cabins, at different fares. Latterly the speed Was 
raised from five miles an hour to eight or more, with lighte 
and narrower boats and better bred horses. Down to at ] : 
1850, passengers were conveyed from Liverpool and Map. 
chester, on the Leeds and Liverpool Canal, to Scarisbrick 
Bridge, whence omnibuses took them on to Southport, a ride 
of about five miles further. 


Packet boats plied regularly between London and Ux. 
bridge from so early as the year 1801, upon the Padding. 
ton and Grand Junction canals, and there was also one to 
Buckingham, on the opening of a branch of the Grand Junction 
in the same year. An engraving of a little later date shows g 
fine roomy vessel, with a large cabin and seats on the to; 
drawn by two horses. About the same period, very comfortable 
passenger boats were used in Ireland, on the Grand Cana} 
between the Liffey and the Shannon. Owing to the scant 
accommodation on the way, the boats were provided with 
cooking apparatus. An ingenious mode of detaching the tow 
rope if anything went wrong was used. A lever, pivoted near 
its centre, had an eye upon one end, which fitted over a short 
iron projection. There was just room for the rope on this 
peg when the eye of the lever was down. By pressing the 
other end of the lever the rope, of course, was instantly 
lifted off. 


In the neighbourhood of Bath passengers were carried on 
the Kennet and Avon Canal to Bradford and Trowbridge, down 
to the railway period, if not somewhat later The “ Scotch 
boats " of Messrs. Packer and Kiver made this journey daily, 
through the beautiful vale of Bathampton, stopping for 
refreshments at an hotel at Claverton. The term, “ Scotch 
boats,” indicates that they were built of very thin sheet iron, 
and were long, narrow, and of extremely light draught. This 
type of vessel was invented in 1830 by Mr. William Houston, 
of Johnstone Castle. The boats were from 7Oft. to 8S5ft, 
long, only 5ft. or 6ft. wide, and seldom drew more than 18in, 
or 20in. of water, even with their full load of 100 passengers 
or so; when empty the draught was but din. or 6in. 


On the Glasgow and Paisley Canal the 7? miles between 
those places was run in fifty minutes, cabin fare being 94, 
and steerage 6d. From Glasgow to Johnstone, fully 11 miles, 
the fares were 1s. and 9d. respectively. Such rates would be 
thought cheap now; sixty years ago they were considered 
marvellous. As the canal was somewhat winding, a short 
tow-rope had to be used, and to facilitate turning the curves 
there was a keel 5in. deep and only half as long as the boat, 
in the centre. Such boats, containing a low cabin with side 
windows, and 40ft. or 50ft. long, cost only about £130. A 
speed of at least nine miles an hour was found best, in order to 
keep well ahead ofthe wave raised by the passage of the vessel. 
At only six or seven miles an hour the wave went before 
the boat and often washed over the banks. It was always 
found that passage-boat work was severe on the horses. This 
was no doubt owing chiefly to the steadiness of the pull, for 
it was an axiom in stage-coaching that an undulating road, 
with its varying pull, was less trying than long stretches of 
level ground. On the Glasgow and Paisley Canal, at the 
speeds mentioned, three stages a day, of only four miles each, 
was found to be as much as they could economically perform, 
It was usual to employ two horses, a boy riding on the second 
one. The oblique line of draught also tended much to 
distress the animals. Iron passenger boats used also to be 
employed on the canal between Carlisle and Port Carlisle, and 
went at 10 miles an hour, or twice as fast as the old wooden 
boats. One boat, called the Arrow, was 66ft. long, S4ft. 
broad, and drew only 12in. with forty people and a lot of 
luggage on board. It was built at Glasgow and sent to 
Carlisle on wheels—by the turnpike road, presumably. This 
canal was turned into a railway in 1854, but carried 
passengers until that time. 

So early as 1820 there was an iron packet boat, called the 
Vulcan, on the Forth and Clyde Canal, of considerable size, 
but for merchandise traftic such vessels had been used consider- 
ably earlier than that. Two years after the opening of the 
Edinburgh and Glasgow--now North British—Railway in 
1842, the Union Canal carried passengers between those 
places for 2s. 2d., first cabin; and 1s. 4d., second: going in 
the daytime. By the night-boats. still lower fares— only 
1s. 4d. and 1s. 2d.—were charged. .As the distance was about 
57 miles, the most economical Scotchman could hardly con- 
sider himself overcharged at this rate. The railway charged 
2s. 6d. fourth class, and 4s. third, but prior to 1842 the canal 
rates were 5s. and 3s. 6d. respectively. These night boats 
conveyed a small amount of light goods and parcels, as well 
as passengers ; they took eleven hours to run the distance, 
having to pass fifteen locks and thirteen drawbridges. The 
towing was done by contract, at 31s. per trip, or about 64d. 
per mile. At night, in addition to the steersman, there was 
a man in the bow with a lantern to show the bridges to the 
boy on the horse. Some 80,000 passengers were conveyed on 
the Glasgow and Paisley Canal during three summer 
months of 1833, whilst it was estimated that nearly 300,000 
| miles per annum were run by passage boats on that canal 
| and the two forming the line to Edinburgh. 
| 


A curious type of Scotch boat was put on the canal between 
| Limerick and Killaloe by Mr. Charles Wye Williams, in 1836 
| or 1837. As the locks would only admit vessels 60ft. long, 
whilst 80ft. was found a most suitable length for these craft, 
the two ends, each 10ft. long, were attached by strong hinges 
to the body and made capable of being quickly raised to 4 
vertical position by means of winches when it was required 
to enter a lock. By these means the boat carried more 
| passengers, gained speed in running by the finer ends, and 
was much more easily stopped on going into a lock by the 
opposition of the blunt end when the bow wasup. The 
weight of the bowman and steersman was found quite 
enough to keep the ends down when running. This craft was 
called the Nonsuch. 

Part of the West Coast route to Scotland was often per- 
formed by canal. Swift packet boats of the Scotch type ran 
between Preston and Kendal, some 56 miles, within seven 
hours, on the Lancaster Canal. By coach the distance was 
only 44 miles, but many preferred the boats, which were 
warmed in winter and much more comfortable. They con- 
tinued to run to Kendal after the railway reached Lancaster 
in 1840. The steersman whistled to go faster, and blew a 
horn when he wanted the speed reduced. Asa rule, however, 
the canals were too circuitous to compete with the coaches, 
except for short distances, but it is plain that they had 
greater capacity for usefulness than they are commonly 
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*," With this week's number is issued a Sirteen-page Civil Engi- 
neering Supplement, also the Index to Vol. lrxrv. Every copy 
as issued by the Publisher includes copies of these Supplements, 
and subscribers are requested to notify the fact should they not 
receive them, Price 1s, 
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information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
uf suffered, can be remedied by obtaining the paper direct from 
this office. 
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16-PaGE CiviL ENGINEERING SUPPLEMENT AND INDEX TO VOL. LXXXV. 


TO CORRESPONDENTS. 


*," In order to avoid trouble and conyusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

*,* All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily jor publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuserypts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 


A. J. A.—Four wheels suffice for all common road vehicles. To use six 
in a motor van would only add to the complication and expense. It is 
only justifiable when the engine has four wheels and is articulated to 
a two-wheeled van, and then only because one engine can be made to 
serve several vans, 

A. D. O.—Several accidents have occurred on English railways in the 
way you describe ; @ man was killed on the London and Brighton Rail- 
way by a bridge. The late Mr. Stroudley, as a result, built his tenders 
so low that a man standing on them must clear the bridges. In the 
United States fringe guards have been used to prevent brake men 
beivg killed. 

INQUIRIES. 
THE STRENGTH OF CASKS. 
Sir,—Can any reader direct me to particulars of experiments to ascer- 
tain the strength of ordinary wooden casks to resist bursting stress ? 
Islington, July 2I1st. Hoop Iron. 


AIR CONDENSER TUBES FOR MOTOR CARS. 
Sir,—Will any reader tell me what is about the diameter of inner and 
outer tubes and thickness of same, and square feet of surface necessary 
per horse-power; what other metal may be used besides copper, and 
where this class of tubes can be had ? 


Longside, July 20th. TUBEs. 








DEATH. 


On the 12th inst., at Hathikali, Assam, aged 40, Francis SaMvEL 
Wi_pr, A.M.I.C.E., executive engineer on the Assam-Bengal Railway, 
eldest son of Samuel John Wilde, of Serjeants’-inn and Englefield Green, 
Barrister-at-law. 
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LIQUID FUEL ON THE METROPOLITAN RAILWAY. 
Ir is perhaps a little remarkable that among the 
numerous methods of purifying the air of the ‘“* Under- 
ground Railway,” hardly anything has been said about 


history of the Metropolitan Railway, and the reasons 
which led to the adoption, finally, of the type of loco- 


| motive now working it, have been so fully set forth 


recently in our pages, that we need not say more now 


than that the engines designed by Mr., now Sir John | 


Fowler, may be regarded as a survival of the fittest. 


Various modifications have been made on the original | 


design by the locomotive superintendents of other rail- 
ways, such as the Great Western; but they all rely 
principally on large fire-boxes and smokeless Welsh coal 
to provide enough steam. The general result on the air 
of the tunnel is too disagreeable a subject to tempt us to 
dwell on it. 

The great defect of the normal system of working the 


line is that a large quantity of carbonic acid gas and a | 


little sulphurous acid gas are poured into the tunnels. 
Passengers complain of the “ sulphur,” which irritates 
the nostrils and eyes, and affects the temper of those 
who are not thoroughly acclimatised. But carbonic acid 
and a trifling percentage of unburned coal gases are the 
principal offenders. A very careful selection of the coal re- 
duces sulphurous acid toaminimum. But nothing will get 
rid of the carbonic acid. The more perfect the combustion 
the more it abounds. Welsh coal contains about 88 per 
cent. of carbon; the average composition of Powell’s 
Duffryn, for example, being 88°26 carbon, 4°66 hydrogen, 
1-45 per cent. nitrogen, 1°77 per cent. sulphur, and a little 
oxygen and ash. FT orevery tonof such coal burned there 
is delivered into the tunnel about 3$ tons of carbonic 
acid, and for each pound of sulphur in the coal 2]b. of 
sulphurous acid, or roughly, nearly 701b. or 801b. of 
sulphurous acid per ton of coal. There is no possible 
means of getting rid of these results of combustion. They 
are quite inseparable from the nature of the fuel burned. 
If charcoal were substituted for coal, it is true that the 
sulphurous acid would be eliminated; but the carbonic 
acid would remain. In a word, the presence of these two 
gases in the tunnels is the penalty which we have to pay 
for burning solid fuel. 

Let us turn now to the other end of the scale of 
list of fuels, and suppose that pure hydrogen gas only 
were burned in the fire-boxes of Metropolitan locomotives. 
In that case the air would remain perfectly pure. The 
product of the combustion of hydrogen is water. Each 
ton of hydrogen sent into the fire-box would reappear in 
the tunnels as nine tons of water vapour or steam; one 
ton of hydrogen uniting with eight tons of oxygen to 
make nine tons of water. Hydrogen is the most perfect 
of fuels; and although no one has yet succeeded in 
devising a method by which it can be supplied in large 
quantities at a sufficiently low price, we can take it as an 
ideal standard of excellence with which to compare other 
fuels ; and it is very easy to see that just as the percent- 
age of hydrogen augments, so does the value of the fuel, 
and that notin a direct proportion only, but at something 
like the rate of the square of the proportion. For not 
only does the presence of hydrogen reduce the weight of 
carbonic oxide in the products of combustion, but the 
whole weight of the fuel needed is diminished; because 
whereas a pound of carbon properly burned liberates 
about 14,000 units of heat, a pound of hydrogen gives us 
62,000 units. If, now, instead of burning either carbon, at 
one end of our scale, or hydrogen at the other, we burn a 
compound of carbon and hydrogen, we see that a very 


great improvement may be effected in the air of a railway 
tunnel. Letus take, for example, mineral oil, which is a 
compound of hydrogen and carbon. In the first place, 
in practice it may be found possible to make one ton of 
the oil do as much as two tons of Welsh coal; not co 
much because of its superior evaporative efficiency, as 
because the quantity burned can be more strictly regu- 
lated to meet the wants of the engine. Thus, for example, 
the coal fire is burning and giving off the products of 
combustion all the time a train is standing in a station or 
waiting for signals. But the oil flame can be turned 
down as readily as that of a table lamp. Let us suppose 
that the price of petroleum oil were not prohibitive. Its 
composition varies between 72 carbon and 28 hydrogen, 
and 74 carbon, 26 hydrogen. The reduction in the 
volume of carbonic acid delivered into the tunnel would 
be enormous. For each 100 lb. of oil fuel we should 
have 72 x 3°66 = 263.52 1b. of carbonic acid, and 26 x 
9 = 234 lb. of water. The hydrogen would evaporate 
roughly 806 lb. of water, and the carbon 504 lb., or 1310 lb. 
together, allowing about 50 per cent. only of their theo- 
retical value. To evaporate an equal quantity with carbon 
alone we should have to burn 187 lb., producing 684 1b. 
of carbonic acid. The comparison then stands thus: 
If we burn carbon alone we deliver into the tunnel 684 lb. 





The | 


| of carbonic acid for each 13101b. of steam made; if we 
| burned petroleum oil we should deliver into the tunnel 
| only 263°5 Ib. of carbonic acid. If coal were the fuel 
| instead of pure anthracite or carbon, then the efficiency 
| of it would be a little higher; but we should have sul- 
| phurous acid delivered into the tunnel, which it is desir- 
| able at all costs to keep out. A paramount advantage, 
|indeed, of the o:] fuel is the almost total absence of 
| sulphur that could be secured by its use. 

Unfortunately, however, the price of petroleum oil is 
| quite prohibitive. Even at 3d. a gallon it could not be 
| used; nor is it quite certain that it could be perfectly 

burned on a large scale. And it must not be forgotten 
that, unless combustion is complete, the last state of the 
| tunnels would be worse than the first. We have only to 
limit the supply of air to an ordinary petroleum lamp to 
get an idea of what would take place with a locomotive 
burning mineral oil badly. But however this may be as 
regards the lighter oils, Mr. Holden has solved the whole 
problem of burning astaki and gasworks refuse in this 
country, while Mr. Urquhart did all that was necessary 
with crude petroleum in South Russia. It will be seen 
from another page that Mr. Holden’s system is at last to 
have a proper trial on the Metropolitan Railway, and the 
experiment will be watched with interest. A very short 
time will, we think, suffice to prove that astaki can be 
| burned without causing any nuisance on the Metropolitan 





| Railway; and we imagine that, when this has been 
demonstrated, no time should be lost in substituting 
astaki for coal in all the engines. The difficulty will be 
in providing astaki enough at a moderate price. In an 
ordinary way it does not pay to burn it if it costs more 
than one penny a gallon or thereabouts, or, say, £1a ton ; 
but that is comparing it with coal at about 12s. per ton. 
We do not know the precise price paid for coal by the 
Metropolitan Company. We do know that the London, 
Brighton, and South Coast Company used to pay about 
18s. a ton for Welsh coal; and seeing how excellent the coal 
used on the Metropolitan Railway is, and how carefully 
selected, we have no reason to think it can cost less. If 
this be so, then the company could afford to pay much 
more than 1d. per gallon for astaki, to say nothing of the 
value of the result. The purification of the tunnels 
would do more to augment traffic than any other 
expedient. 

There are, as usual, three courses open to the com- 
panies working the Metropolitan Railways. They can go 
on as they are for a short time longer, or they can change 
the fuel they use in the way indicated, or they can give 
up steam altogether in favour of electricity. In a recent 
article we have considered the last scheme, and pointed 
out the nature of the very grave difficulties that must be 
surmounted before success can be obtained. Electricity 
is to be tried on a small scale in a very short time, as 
already stated in our columns, and now we have oil fuel 
also being tried on a small scale. We believe that oil fuel 
will be found the more satisfactory way out of a difficulty 
of great magnitude. The result would not, perhaps, be a 
tunnel quite as pure as it would be if steam were no 
longer used, but the improvement over the existing 
practice would be so great that it would probably be 
deemed quite sufficient for years to come. Weighing the 
question dispassionately, it appears to us that comparing 
oil fuel and electricity, and bearing in mind the peculiar 
and hampering conditions under which traffic is carried 
on in the tunnels of the Underground Railway, the former 
supplies a better solution of a most troublerome problem 
than does the latter. 





THE COAL STRIKE. 


AtTHouGH matters in the Welsh coal dispute continue 
in a condition of suspense, there can be little doubt that 
the situation has been cor.siderably improved within the 
past week. When it was found that the Conciliation 
Act had failed, the miners’ representatives adopted a 
suggestion of Sir Edward Fry, and asked for another 
interview with the Emergency Committee. Of itself 
that was an encouraging fact, for the men have ostenta- 
tiously held aloof from the employers since June 18th, 
notwithstanding repeated intimations that they were 
welcome to reopen negotiations at any time. Under the 
leadership of “ Mabon,” the delegates met the coal- 
owners on Saturday with a modified series of demands. 
There was no longer a proposal to abandon the Sliding 
Seale principle, which had been the “cry” of certain 
agitators in the mining villages. It is distinctly pre- 
mised in the workmen’s terms, “that the principle of 
the selling price of coal, automatically applied, shall 
operate in the regulation of wages according toa scale of 
figures to be agreed upon,” subject to certain reserva- 
tions. Briefly stated, the reservations required the 
appointment of a minimum wage, and the substitution 
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of a Conciliation or Wages Board for the old Sliding 
Scale Committee. But it came out in discussion that 
the Conciliation Board must be supplemented by 
an umpire, either in the form of an independent 
chairman, or a referee to be called in on occasion. 
The miners’ new demands, it will be seen, con- 
sist of two distinct propositions not necessarily con- 
nected with each other. The Sliding Scale Committee 
might be converted into a Conciliation Board, as, indeed, 
it has practically been for the last twenty years. But 
the interposition of an outsider, whether as independent 
chairman, or umpire, is an idea which has been advanced 
often before, and over and over again emphatically 
rejected by the coalowners. ‘“ Mabon,” however, made 
the introduction of the neutral element a sine quad non, 
saying that it was useless to proceed to other questions 
while that claim remained unsatisfied. The whole object 
of Saturday’s Conference, i.e., to arrange preliminary 
terms of settlement, was thus thwarted at the outset. 
There was this gain, no doubt, that the colliers admitted 
the justice of the masters’ position in insisting upon the 
retention of the automatic principle of wage adjustment ; 
but no business could be done while the umpire blocked 
the way, and the Conference ended without result, as so 
many others have before. 

But it has been too hastily assumed by some ill- 
informed commentators that final rupture had taken 
place when the negotiators separated. Nothing could be 
further from the real state of the case. ‘‘ Mabon” was 
only acting on instructions in placing the umpire ques- 
tion in the forefront. It was still a matter of doubt 
whether the miners he represented formed a majority in 
favour of the novelty, and even whether they would risk 
a prolongation of the deadlock for the sake of a point of 
such small practical importance. If it had not been for 
**Mabon’s” uncompromising attitude the employers 
would have had the desired opportunity of submitting 
their own modified programme to the Conference, and 
the aspect of affairs would at once have assumed a 
brighter hue. For the Coalowners’ Association has also 
been reconsidering its position, and has very materially 
changed its front. It originally formulated an entirely 
new and more drastic Sliding Scale, to be binding for 
five years; and, moreover, demanded the abolition of 
***Mabon’s’ Day,” and that colliers seeking employ- 
ment must produce a discharge note from their last 
working place. From the notices posted at the 
pit-heads on Monday, it appears that the masters 
are now willing to accept the old Sliding Scale, 
the period of its duration to be three and a-half 
years instead of five. What is more, they propose 
‘that an immediate advance be given of 5 per cent. 
above the wages in force on the 31st of March last, 
which shall merge into or form part of such advance as 
shall be found to be due under the scale.” Thisisa 
large concession, and, in fact, a double withdrawal, and 
the great pity is that it was not announced at one of the 
earlier conferences, particularly at that of June 18th. 
Unfortunately the management of the conflict has been 
full of blunders, and it does not minimise the matter to 
say that they have been committed on both sides. But 
here, at any rate, is a compromise half effected, and the 
basis of an arrangement which seems easy to carry 
through. Nothing is said of the obnoxious discharge 
note in the pit-head notices; and as to the monthly 
holiday, the colliers themselves propose that it shall 
be changed from Monday to Saturday, and would not be 
unwilling, we believe, to limit the number to six instead 
of twelve in the year. 

There may be two difficulties in the way of a prompt 
settlement, and for a correct appreciation of the position 
they require to be described. Large numbers of the 
colliers have been led to believe that they are entitled to 
more than 5 per cent. advance, and the action of Mr. 
D. A. Thomas, and other free lances, in granting 
two additions of 10 per cent. each to their workmen has 
done much to encourage that view. The Associated 
Coalowners, however, if the dispute were ended to- 
morrow, would still find themselves in a serious financial 
position. They have spent the Compensation Fund of 
£350,000, accumulated for the assistance of weaker mem- 
bers. They have lost the best of a rising market, and, in 
some cases, scen their trade diverted elsewhere. There 
i3 the great expense of restoring the pits to safe working 
order. There are the further charges they have to 
reckon with under the Compensation Act, and the new 
rules in regard to explosives and lamps. It is not easy 
to see, under these circumstances, how, even to purchase 
peace, they could offer an immediate advance of more 
than 5 per cent. The other difficulty is the presence in 
South Wales of a deputation from the Miners’ Federation 
of Great Britain. Exit Sir Edward Fry; enter Mr. 
Pickard, M.P., and several leading men of the Federa- 
tion. They have been subscribing £500 per week to the 
strike fund, and may expect a substantial expression of 
gratitude from the Welsh colliers. They have long, but 
vainly, been endeavouring to introduce the Federation 
and its methods into South Wales, and naturally it is the 
interest of that organisation to raise wages to the highest 
obtainable rate. 


AMERICSN MERCANTILE SHIPPING. 


Ir would appear that war is no more conducive than 
peace to the development of the American mercantile 
marine. When war with Spain was imminent, the 
American shipbuilder’s hopes ran high with expectation 
of abundant employment, not only in the production of 
ships for the United States navy, but also cf mercantile 
vessels to replace those which would be bought or char- 
tered by the Government. But it seems that his 
anticipations are not yet being realised. Notwithstand- 
ing that the United States Government has recently 
purchased more than a hundred thousand tons of 
ocean-going steamships for auxiliary war or transport 
service, no orders have been placed with American ship- 
builders on the Atlantic coast to replace the purchased 
tonnage. This disappointing result has been the subject 





of much comment and discussion in transatlantic com- 
mercial circles, and an explanation has now been offered 
for it. It appears that shipowners are expecting a speedy 
conclusion to the war, and, with the end of the fighting, 
a restoration of the purchased tonnage to commercial 
duties. But that is not all. They anticipate that the 
Government will sell the vessels by auction for just as 
much as they will fetch, and hence that the market will 
soon be flooded with cheap second-hand tonnage, which 
it would be more profitable to purchase than brand-new 
vessels. 

In this the American shipbuilders find another cause 
of complaint against the action, or want of action, of the 
Government in the interests of their particular handicraft. 
For many years past they have been crying out for 
special legislation which would, in their opinion, have the 
effect of creating a home-built American ocean-going 
mercantile marine. And now, instead of helping the 
American shipbuilder, there is every likelihood that in a 
short space of time the Government will unload a hundred 
thousand tons of shipping upon the market, and thereby 
swamp any chance of new orders which might otherwise 
turn up. This is certainly not a very kind mode of 
treatment, and one which should least be expected from 
a Government which seems to exist chiefly in order to 
prop up American industries by practically closing its 
ports to the products of other countries. 

But the shipbuilders are not without hope even under 
such distressful conditions as have been depicted. The 
New York Commercial has a comforting suggestion, 
which should make its columns very dear to the heart 
of Mr. Cramp and his brother shipbuilders on the coast. 
Referring to the reasons which cause American ship- 
owners to hesitate before ordering new ships, this far- 
seeing journal says :—‘‘ Congress could very easily, 
effectively, and permanently relieve this condition of 
affairs by passing legislation—long pledged by the party 
in control of the Government—that will create a prefer- 
ence for American ships in the foreign trade, in which 
foreign ships to the extent of millions of tons are now 
engaged. Immediately there would be an assured 
employment for the second-class tonnage that the 
Government will finally sell at low prices, besides an 
inducement undoubtedly sufficient to cause the placing of 
orders for additional tonnage in our shipyards wholly for 
the foreign trade. Added to this, the demand that 
would then be created for the construction of new steam 
ships for our coastwise service would fill our ship- 
yards with employment probably for years to come.” 
This is the kind of thing which always tickles the 
American palate, and apparently satisfies his appetite. It 
is a menu which is perennially popular and always kept 
in stock. Prosperity by Act of Congress is so much 
more easily accomplished than by any other method. 

But let us see how the thing is to be done. What sort 
of legislation is it that will ‘ easily, effectively, and per- 
manently relieve this condition of affairs’? Without 
presuming to be able to fathom the depths of American 
fiscal ingenuity, we may perhaps venture to suggest 
one or two methods from which Cousin Jonathan 
would probably choose when legislating with a special 
view to making his shipbuilders busy and wealthy. 
There is, first, the bounty system, whereby the people 
of the United States would, through their Government, 
pay so much per ton bounty on all foreign-going tonnage 
built in American shipyards. Let us suppose that this 
is the solution adopted; we shall then have the interest- 
ing spectacle of an intelligent people paying out of their 
pockets to make an industry prosperous in which but a 
very small fraction of their number is engaged, or, from 
the nature of things, could under any circumstances 
ever be engaged. And then these intelligent people are 
to reap as the reward for their disinterested benevolence 
the privilege of paying a larger price for the carriage of 
the goods they sell to their customers across the ocean, 
as well as of the goods they purchase in exchange. 
Interesting as such a spectacle would be, it is by no 
means an unlikely one to occur. Already, by limiting 
their coasting trade to American-built tonnage, the people 
of the United States are, apparently contentedly, paying 
larger rates of freights for the goods they send than 
would be the case if the trade were free to all, as in this 
country. Moreover, the bounty system is by no means 
new or unheard of. The French Government have been 
paying such bounties for many years past, but the 
statistics of French tonnage do not show that their 
mercantile marine is growing, except at a very slow rate, 
or that shipbuilding in France is a particularly thriving 
industry. 

But it is possible that the bounty system would not be 
the chosen method for ‘easily, effectively, and per- 
manently’’ creating an American mercantile marine 
consisting of United States-built ships. Perhaps addi- 
tional tonnage dues may be imposed upon foreign as com- 
pared with home-built ships engaged in the American 
oversea trade. The weakness of such a method of 
propping up the industry is found in twofold directions. 
It is open to other countries to retaliate by imposing 
correspondingly heavier dues on American vessels using 
their ports and harbours. Moreover, it is open to foreign 
vessels to choose Canadian ports in preference to those 
of the United States, and thereby to seriously affect the 
prosperity of cities on the seaboard—such as New York, 
Philadelphia, and Baltimore. It is very doubtful if 
people whose money is invested in docks, wharves, Xc., 
will cheerfully accept legislation which will tend to im- 
poverish themselves, even although it might have the 
effect of giving a stimulus to shipbuilding. There is yet 
the further alternative of a differential fiscal tariff which 
might be adopted by Congress in favour of goods imported 
in American-built ships. But if goods brought from 
Germany in a British ship were charged higher dues than 
were imposed upon similar goods from France carried in 
an American-built ship, it seems to us that certain com- 
mercial treaties would be broken, and questions about the 
most favoured nation would arise and give the American 
Government no little trouble. 








Looking all round the question, it appears to us that 
our ingenious transatlantic cousins would probably fing 
the bounty system to be the most likely means of seey,. 
ing what they desire. In that case, as has already been 
pointed out, we should see many millions of people being 
metaphorically bled in order to fatten a few shipbuilders 
For it is of the essence of the question that the freights 
paid on American exports would not be reduced in an 
degree, and would remain near to the present rates only 
so long as. the competition of British tonnage would 
serve to moderate the American shipowners’ demands, 
Indeed, the competition of British tonnage would 
necessitate a very high bounty being paid on every ton 
of shipping built in America and employed in the foreign 
trade, because without a high bounty the ships could not 
be worked profitably at all. 

Thanks to their fiscal system, whereby the price of 
every commodity is artificially raised, and consequently 
the wages of the labourer also, a sea-going steamer costs 
from 25 to 30 per cent. more in America than in this 
country; and, when built, the cost of working her jg 
also much greater than with us, owing to the higher 
rates they have to pay for stores, wages, kc. Hence, a 
rate of freight which just pays a profit on British tonnage 
would be ruinous to an American shipowner competing 
for the same cargo. For this reason the United States 
has no foreign-going mercantile marine, and for the same 
reason she never will have until her fiscal system is so 
modified as to bring the prices of commodities in America 
to approximate more closely to the prices of the same 
articles in Great Britain. It is for these reasong 
that the bounty needed for the purpose must be very 
high. The modicum of ericouragement given by the 
French Government to her shipowners and shipbuilders 
would be of no use to the shipbuilders on the American 
Atlantic seaboard. Where the French shipbuilder gets 
francs, the American would want, at least, dollars before 
he would be on even terms. And these dollars would 
be taken for the most part from the pockets of hard. 
working farmers, competing against the whole world 
in the production of corn and cattle, and already 
unduly burdened by the high prices they have to 
pay for everything used upon their farms. When will 
the editor of the New York Commercial begin to devote 
his talents and space to the case of those who constitute 
the vast bulk of the population of America, and who con- 
tribute most materially to her wealth? The United 
States must of necessity depend chiefly upon the people 
and land distant from the seaboard for their commercial 
prosperity, and shipbuilding must of equal necessity be 
always a comparatively small industry. Had the 
American people permitted themselves to buy their 
ships in the cheapest market, instead of the dearest in 
the world, they would by this time have overtaken all 
they lost during their civil war, and become the possessors 
of a large and prosperous mercantile marine. It is 
because they have adopted a foolish policy that they are 
now practically without vessels or sailors on the ocean, 
and without any inducement to invest their money in 
merchant shipping. They may appeal to Congress, and 
Congress may make laws, but until they repeal that very 
foolish measure which prevents an American buying a ship 
where he can buy her best and cheapest and then sailing 
her under the stars and stripes, until then the American 
mercantile marine will be practically limited to their lake 
and coasting trades. 
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‘INVENTED WORDS ”’ AS TRADE MARKS. 

On Saturday last the House of Lords decided a case of 
great importance in allowing the appeal of the Eastman 
Photographic Materials Company from the decision of the 
Court below, to the effect that the Comptroller-General was 
right in refusing to allow the appellant to register the word 
“Solio” as a trade mark to be applied to paper for photo- 
graphic purposes. The statutory provision upon which the 
Comptroller-General relied was that contained in Section 10 
of the Patents, Designs, and Trade Marks Act, 1888, to the 
effect that a trade mark “‘must consist of or contain at least 
one of the following essential particulars. . (d) an in- 
vented word or invented words,” or ‘“‘(e) a word or words 
having no reference to the character or quality of the goods, 
and not being a geographical name.” He refused to allow 
the registration on the ground that the word ‘Solio’ sug- 
gested sol, the sun, and in its application to photographic 
materials was therefore not invented within the meaning of 
the Act, and fell within the provisions of Sub-section (e). Asa 
matter of fact, it came out in evidence that the word was the 
result of accident. The word originally intended to be used was 
‘“‘ Soho,” but the printer had rendered it ‘ Solio,”’ and the mis- 
take was adopted by the appellants. The House declined to 
take the narrow view, and held that the word was an invented 
word. It was pointed out that the object of the section was 
to prevent the exclusive appropriation by an individual of 
any part of the existing vocabulary which the whole com- 
munity had a right to use. Applying this test ‘‘ Solio” was 
not objectionable. It seems also to have been the opinion of 
the House that it is not an objection in the case of an in- 
vented word that it may also have reference to the character 
or quality of the goods to which it is attached. Although 
the decision in this case was expressed to be a decision upon 
the particular word only, it is plain that it must lead to con- 
siderable change in the practice of the Patent-office. 


THE PIT LADS’ STRIKE. 

Tue tail continues to wag the head in the South Yorkshire 
coalfield. In spite of the police proceedings, which have 
already been commented upon, there seems small prospect at 
the time of writing of the pit lads’ disputes being settled, the 
fines imposed by way of damages, on account of their 
illegally leaving their employment, being altogether inade- 
quate, through no fault of the justices, to act as a deterrent 
against such conduct in future. At this moment it is not 
at all improbable that 10,000 South Yorkshire miners may be 
thrown idle, and have to draw support from the strike fund of 
the South Yorkshire Miners’ Association unless something can 
be done, and that at once, to prevent the boys taking the action 
they have threatened. The police-court has taught them the 
way to go about losing their work without rendering them- 
selves liable to the pains and penalties of the law. At eight 
collieries, the lads, taking a leaf out of the men’s book, have 
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given notice to leave their employment unless they are granted 
an advance of 3d. per day for those under sixteen, and 6d. per 
day for those over that age. Through the intervention of the 
oflicialsof the South Yorkshire Miners’ Association, an offer has 
peen made to the lads which is regarded as very fair. The boys, 
however, appear determined to have everything they ask for 
without compromise of any sort. Working under various 
conditions at the different collieries, they complain that 
when the standard has been settled it is continually being 
infringed upon, and, further, that as the lads are moved 
from one job to another individually, the advances of the 
standard are lost. The boys are not in any organisation, 
and are, therefore,amenable to no more than the moral 
influence of the Miners’ Executive. The men are doing 
their utmost to persuade the lads to take the masters’ offer, 
but up to the present with no great success. A conference 
is to be held to-day—Friday—at Sheffield, the consulting 
parties being the Joint Committee of the Coalowners and the 
Miners’ Association, to try and come to some arrangement. 
Many of the boys adopt a most independent attitude. ‘As 
the auld cock craws, the young cock learns,” and the lads 
have not been slow to remind their seniors, when the latter 
lectured them, that they had simply learned the lesson 
taught them by the men. Although there is rough justice 
in this tit-for-tat, it is evident that the present state of 
things cannot be allowed to continue. One suggestion is 
pressing itself to the front. It is that the lads should be 
taken in as members of the Yorkshire Miners’ Association, so 
that their wages disputes might be regulated by some 
authority. Not unnaturally, however, the boys donotlikethe 
idea of being governed by their seniors, not a few of them 
holding the view that at present they have far more power, 
as by suspending work they instantly throw the colliery idle, 
and thus possess in their hands a potent weapon to obtain 
what they want. 
SKULKING IN DOCKYARDS. 

Capt. Burars Watson is a very outspoken officer. He 
has discevered in the dockyard under his charge at Sheerness 
that certain of the workmen have fitted up for themselves a 
nice little smoking-room in a wood stack, while others find 
various excuses or none for absenting themselves from their 
work. Summary dismissal has been the result for the 
offenders. On Friday he had all the officers, from the Chief 
Constructor down, into the dockyard school-room, and told 
them what he knew, and what he believed, and what he in- 
tended to do. Inthe words of The Naval and Military Record, 
the captain superintendent ‘was responsible for the 
discipline of the yard, and he knew that wholesale skulking 
and idling was going on, which it was difficult for him to 
bring to light and punish. He had, therefore, to award the 
men in this particular case an exemplary punishment—a 
punishment which would make their offence an example and 
a warning to others. That was his object. He wished to 
observe, although he was perfectly free to act independently, 
and did not care for anybody’s opinion, that he was not to 
blame personally. They—the officers—were at fault. It 
was their neglect to bring before him cases of skulking with 
the frequency which the circumstances justified him in 
expecting, which compelled him to punish the men as he had 
done. He knew the punishment was severe, but the necessity 
of making it so had been forced upon him.”’ We congratulate 
Captain Burges Watson. We hope that the good example he 
has set will be followed in other dockyards. But we trust 
that his efforts will not begin and end with looking after 
skulkers, who have always been extremely unpopular in the 
Navy. It is high time that a determined effort was made to 
reorganise the machine-tool department of our dockyards, 
which is for the most part antiquated to a degree which can 
scarcely be realised by those who have not had personal 
experience in the workshops, 


THE PROGRESS OF GAS ENGINEERING, 
Ir is only eighty years since Mr. Murdock, of gas fame, 


when being examined before a Committee of the House of | 


Commons in 1809, was asked incredulously, ‘‘Do you mean 
to tell us that it will be possible to have a light without a 
wick?” ‘Yes, I do, indeed,’ replied Murdock. ‘Oh, my 
friend,” retorted the member of the Committee, ‘‘ You are 
trying to prove too much.” Yet all the anticipations of that 
celebrated engineer and inventor have been far more than 
fulfilled, and even the progress of electric engineering has not 
been able to stop the advance of gas. Gas installations are 
becoming more and more numerous, and our engineering 
firms are profiting in a corresponding degree. Among the 
latest undertakings of this kind may be mentioned two large 
contracts just secured by the New Conveyor Company, of 
Smethwick. One of these contracts is for what is practically 
a complete new gas works for Dudley, since it includes a 
large retort-house building, a complete carbonising plant 
equipped with the company’s automatic machinery, and 
engine and boiler houses, with duplicate engines, boilers, 
exhausters, scrubbers, washers, tar, and liquor tanks. The 
carbonising plant will be provided with regencrative furnaces 
“bonded” onanew method recently introduced by the company. 
The other contract is of a somewhat similar character, and 
relates to a new gasworks at Jersey, which will contain one 
of the best and most complete automatic gas-making plants 
in existence. This Jersey contract was not placed until those 
responsible for it had visited the Corporation gasworks at 
Nelson and at Leeds to inspect the large automatic retort- 
houses also designed and erected by this firm. 
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Etude Scientifiqueet Juridique sur les Combustions Spontanées, 
véeles ou Supposées, specialement, au Cours de Transports. 
Par E. TaBARIES DE GRANDSAIGNES. 8vo. Pages 253. 
Baudry and Company, Paris and Liége. 1898. 
Tue author, who is a member of the Paris bar, and con- 
nected with the legal department of the Chemin de fer de 
l'Ouest, as well as a scientific chemist, has in this volume 
brought together a large number of observations bearing 
upon the question of the so-called spontaneous com- 
bustion of wood, coal, fibrous and woven materials and 
other substances which are liable to sudden ignition, 
especially under conditions of transport. Yor this pur- 
pose he has gone through all the recorded instances of 
such occurrences in France and other countries, and, in 
addition, has brought forward others which had previously 
escaped observation. The matter is arranged alpha- 
betically, similar substances being grouped under general 
headings, such as ‘Coal,’ which includes charcoal and 


| peat ; “Oils and Fats,” “Chemicals,” &c. In a large 
| majority of the examples given the cause of ignition 
| seems to be the heat developed by the oxidation of oil. 
Among the most dangerous materials are loaded black 
| silks, which, according to the author, owe their in- 
| flammability to a coating of oil employed to give a 
| fictitious lustre to the dull black coating of dye which is 
many times the weight of the fibre supporting it. 
| Mountings for artificial flowers made by covering tubes 
of india-rubber or cotton with varnish, and dusting it over 
| with woolin powder, have also given considerable trouble, 
| several cases of ignition of packages containing them 
| having occurred in transit between Paris and London, so 
| that they are no longer received for conveyance by the 
railway companies. About the worst case recorded in the 
volume of a dangerous substance unwittingly prepared, is 
that of an artificial manure, made up of equal parts of 
nitrate of soda, pyritic lignite, and greasy wool waste, 
a composition suggesting a mild form of explosive 
rather than a fertiliser, and which was made for some time 
in France. A quantity of this mixture, amounting to 
14 tons, piled in bags in a warehouse, became heated by 
exposure to the sun, and decomposition ensued, with the 
emission of nitrous fumes to such an extent that in 
endeavouring to remove the bags from the piles four 
persons were gravely, and two of them fatally, injured by 
the suffocating gases. Several accidents have also 
occurred in France from barium peroxide carried in 
wooden casks, and incombustible receptacles are now 
required for its conveyance by railway. 

Under the heading of “ Etude Juridique,’’ the author 
notices in the second part the regulations adopted by the 
French Government for safety in manufactories where 
there is liability to spontaneous combustion, and the 
liability of shippers, railways, and other carriers for 
damage to goods in transit by fire, as laid down by the 
different tribunals, both central and provincial. These 
seem to show that the law in France in these matters is 
in a somewhat confused state, although the railway com- 
panies appear, as a rule, to be able to establish their 
non-liability for damage to goods in transit when carried 
at special rates. One of the cases which has given rise 
to a great amount of litigation and several contradictory 
decisions is examined in detail. It refers to the damage 
done to the contents of a wagon from the spontaneous 
ignition of a bale of oiled jute which had been forwarded 
as tarred jute yarn. The cause of the fire having been 
stated in a report made by an eminent chemical expert 
appointed by the Tribunal of Commerce of the Seine, the 
conclusion was set aside by the provincial Court of Douai 
on the ground that the expert had exceeded his functions 
in pronouncing on the cause of the fire, and that he 
should have confined himself to reporting upon the 
condition of the vehicle and its contents, a conclusion 
which the author qualifies as “‘in disaccord with reason, 
doctrine, and jurisprudence.” Oddly enough, there seems 
to have been no means of testing the judgment in a higher 
Court, although the bulk of the litigation seems to have been 
finally settled in accordance with the expert’s report. 
From this and other cases noticed, it would seem that 
the position of the judicial expert in France is not so very 
different from that of the scientific witness in this 
country as has been supposed. 

In the final chapter the author notices the later regu- 
lations for the carriage of inflammable goods adopted in 
France, and the recommendations of the German Com- 
mission on the prevention of spontaneous combustion in 
coal-laden ships, which mainly reproduces the conclu- 
sions of the earlier Committee in this country, of which 
Sir F. Abel and the late Dr. Perry were prominent mem- 
bers. 


Railway Construction. By Witu1am Hemineway MILLs, 
M. Inst. C.F., Past President of the Institution of Civil 
Engineers of Ireland, and Engineer-in-Chief of the Great 
Northern Railway of Ireland. With illustrations. Long- 
mans, Green, and Co., London, New York, and Bombay. 
1898. 


In the eight chapters constituting the contents of the 
present volume, a general description of the leading 
features and more prominent works attending the con- 
struction and maintenance of a railway does fair justice 
to a subject which possesses “a very wide and diversified 
field of action.” We use the word “ general” advisedly, 
inasmuch as the author disclaims all intention of making 
his book in the least degree assume the character of a 
professional or technical treatise. He does not enter into 
any mathematical formule, estimates, or calculations 
respecting his drawings and diagrams, nor into the que :- 
tion of the strength of the different structures selected 
as examples, nor of the stresses to which the'‘r 
several members are exposed. Neither is there any 
allusion to the dimensions or quantity of the materials 
employed, with respect to their sufficiency or in- 
sufficiency for their purpose. Most of the sketche; 
of the bridges and roofs of large span are illus. 
trated only in outline, and figured with the principa' 
dimensions only, which enable the reader to obtain an 
excellent idea of their relative size and proportions. Th: 
first chapter deals with the preliminary reconnaissance, 
surveys, and tracing of a line of railway, with the 
curves, gauge, and gradients, and includes copious 
extracts from the Standing Orders of the Lords anl 
Commons, and from the rules and regulations of th> 
Board of Trade. When speaking of curves Mr. Mil ; 
observes :—‘‘ The degree of curvature of a railway curv> 
is generally expressed by giving the radius in feet, chains 
metres, or other national standard measure.” So far a: 
ourselves are concerned the remark holds, but not for 
some other countries. In America, for instance, a 1 deg. 
curve is defined as a curve in which an angle of 1 deg. 
at the centre is subtended by a chord of 100ft. at the 
circumference. From these data the radius of a1 deg. 
cirve is found to be equal to 5729°57ft., usually read 
5730ft. In a similar manner a 2 deg. curve is one n 
which a chord of 100ft. subtends an arc of 2 deg., and 








the radius becomes equal to 2865ft., and so on for curves 
containing any number of degrees. 

Works of construction, including earthworks, culverts, 
bridges, foundations, screw piles, and retaining walls, are 
fully and carefully treated in the 120 pages of Chapter II., 
in thoroughly clear and practical language, and are 
accompanied by good plain elevations and sections. In 
addition to the different descriptions of fencing for rail- 
ways mentioned by the author, may be quoted that of 
dry walling, when stone is procurable. It is one a good 
deal used in Ireland. The stones, which are of compara- 
tively small size, are packed and pieced together in a 
kind of dry rubble work, and the coping and faces dashed 
with mortar. A workman who is experienced and handy 
at this sort of building will run up a wall ina surprisingly 
short time. A large amount of space and several full- 
page illustrations are allotted to the important subject of 
bridges, and examples are given of every distinctive 
principle and type at all deserving notice or considera- 
tion. While wisely abstaining from entering into any 
discussion respecting the relative merits or demerits of 
the respective ideal forms of bridges, Mr. Mills points 
out where one type is to be preferred—not as a matter of 
choice or mere caprice but of necessity—to another. We 
cannot compliment our authoron the design for the under 
bridge—Fig. 105 at page 107. The elevation has a terribly 
‘“‘knock-kneed ’’ appearance, which is entirely due to the 
fact that no ‘“‘ splay’ has been given to the wing walls, 
whose faces are practically almost in the same straight line 
astheabutment. A ‘‘splay”’ of acouple of feet orso, accord- 
ing to the length of the wing-wall, greatly improves the 
elevation of a bridge. As a general rule, the wing-walls 
of all bridges are divided into two classes, viz., “ straight 
back” and ‘‘splayed,’’ accordingly as the bridges are in 
cutting or embankment. In the latter case the amount 
of ‘“splay’—as in the example in Fig. 105—may be 
nothing, and in the former is a maximum, and in square 
bridges equal to 90 deg. Skeleton elevations are given of 
a large number of existing railway bridges, including the 
Forth Bridge, with its gigantic spans of 1710ft. We 
observe that the fine suspension structure over the East 
River, having the next longest span to the Forth, viz., 
1595ft., is not included in the list, presumably because 
it is not strictly a railway bridge, although it does carry 
a double tramway track. 

Under the title of ‘‘ Permanent Way,” all the separate 
items of rails, sleepers, chairs, fastenings, and points 
and crossings are entered into, and a short history of the 
gradual development of these essential features, until 
they arrived at their present pitch of excellence, pre- 
cedes the description and illustration of them. In a 
brief comparison of the bullhead and the fiange rail, 
Mr. Mills gives the preference to the first-named 
for fast and heavy traffic, and we are of his 
opinion. At the same time he candidly acknow- 
ledges that the latter has been largely used by 
ourselves at home, and in our colonies, and on a con- 
siderably more extensive scale in America and on the 
Continent generally, particularly for lines of narrow 
gauge. The flange rail makes a cheaper track than the 
bullhead, for though there is more metal in it, the cost 
of the extra amount is little or nothing when set against 
that of the chairs and keys required by the other type of 
permanent way. The last half of the volume concerns 
itself rather with those buildings, appliances, and 
mechanical apparatus and details which are more 
intimately connected with the working and maintenance 
of a railway than perhaps with its actual construction. 
With the exception of the station buildings, and the 
siding and accommodation necessary at each, which are 
usually carried on while the line is in the contractor’s 
hands, minor works, such as turntables, water tanks, 
and signalling arrangements are completed subsequently 
to the laying of the track. Chapter IV.,in which station 
buildings and roofs are treated, will well repay perusal, 
as the distinctive features accompanying those structures, 
whether terminal, or intermediate, or through stations, 
are fully discussed, and plans are given which will prove 
very useful to those engaged in locating and setting out 
these indispensable adjuncts of railway locomotion. 
There is no doubt that signalling, with all the modern 
appliances, with cabins containing in some instances as 
many as two hundred and fifty levers, and with the 
valuable but necessarily somewhat complicated inter- 
locking machinery, is rather bewildering to an outsider. 
A diagram at page 324 will furnish an illustration of our 
meaning, in which there are seventeeen signals, but if the 
accompanying text is carefully followed there will be no 
difficulty in identifying the action of each separate lever, 
and in understanding how the interlocking is so 
arranged that when the signals are lowered for any 
particular train it becomes impossible to give to another 
signals of a conflicting character. Mr. Mills has supplied 
a very readable, interesting, and instructive volume to an 
engineer’s library. 


’ 
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THE WESTINGHOUSE PASSENGER EMERGENCY 
BRAKE. 


A FEW weeks ago we published the principal features of 
the report of the Parliamentary Committee which was 
appointed in May last year to inquire into questions relating 
to passenger communication for railway trains. It will be 
within the recollection of our readers that this Committee 
has unhesitatingly condemned as inefficient the old-fashioned 
outside cord arrangement. Nor does it approve of the com- 
munication being made by the pulling of a cord which passes 
through the compartments. So long as the present system 
of building passenger vehicles obtains, some arrangement 
whereby a passenger may himself arrest the progress of a 
train in case of emergency must commend itself to the 
travelling public. Such contrivances are not new, but have 
been applied both in this country and on the Continent to 
both of the great railway brake systems, and are of such a 
simple construction that railway companies should have no 
diffidence in adopting one of them. 

On this page we illustrate the arrangement introduced by 





WESTINGHOUSE BRAKE—ENLARGED SECTIONAL VIEW OF DETAILS 


' 
the Westinghouse Brake Company, Limited, for application 
to trains fitted with their well-known brake apparatus. As will 
be seen, each carriage is fitted with a passenger brake valve 
A, placed on the end of the roof, and connected to the main 
brake pipe by the branch B. Aboveeach compartment is placed 
a pull box D, the handle of which projects through the 
ceiling so as to be within easy reach of passengers. All the 
pull boxes on a vehicle are connected to the whistle box A, 
and to each other, by a tube containing a wire cord c, which is 
attached at one end to the inner handle of the brake valve A, 
and at the other to the cord strainer F of the end pull 
box. The upper end of the pull box handle E is provided 


with a pulley which rides upon the cord. Pulling down the | at Whitstone, about midway between Holsworthy and Bude. 


handle E in any compartment depresses the cord c, and 
opens the brake valve A, causing a continuous flow of air 
from the main brake pipe through the whistle W, which is 
thus sounded. At the same time the brake applies itself by 
the reduction of pressure thus produced in the main pipe. 
The handle E cannot be replaced from within the compart- 
ment, and the whistle W, attached to the brake valve A, 
on the carriage roof will continue to sound until the guard 
closes the valve by pulling down the handle H of the chain 
or cord which is fastened to the inside lever of the valve A, 
and hangs at theend of the carriage. By the same operation 
the handle E, in the compartment from which the emer- 
gency brake has been applied, is raised again to its normal 
position. 

It will be understood that the chief object of the whistle 
attached to the valve A is to attract the notice of the guards 
to the coach on which the apparatus has been used, while the 
individual compartment requiring attention can readily be 
discovered by the position of the handle E. The valve A, 
too, may be so designed that its operation will cause only a 


| attention of the driver and guards to the pressure gauge, and | 


so give warning that the apparatus has been used. We 
believe, however, that wherever such an arrangement has | 
been applied on the Continent it has afterwards been altered 
so as to give the passengers the power to stop the train on 
any part of the line. 








RAILWAY EXTENSION TO THE NORTH 
CORNWALL COAST. 


Earty in August the system of the London and South- 
Western Railway will be extended to Bude, on the romantic 
and picturesque coast of North Cornwall. The new line is a 
continuation of the branch railway from Okehampton to 
Holsworthy, the distance from Holsworthy to Bude being 
10 miles 3 furlongs. Immediately after leaving Holsworthy, 
the line crosses the Deer Valley, over which it is carried by a 
lofty viaduct of nine arches, each of 50ft. span, the height 
from the permanent way to the valley being 89ft. There 








| been provided, and, in addition to cloak and retiring-rooms, 
| there is to be at Bude an excellent refreshment buffet. 





partial braking of the wheels, but sufficient to draw the 








being no suitable building material in the district, it was 


Bude consists, in the fiest instance, of a single pair of 
rails, but land has been taken, and viaducts have been con- 
structed, so as to permit of the introduction of a second set 
of metals, and the directors of the South-Western Company 
are prepared to double the line whenever the local require- 
ments may necessitate larger provision for the traffic. The 
ruling gradient is 1 in 73, which for North Cornwall is com- 
paratively good, and all the curves permit of fast running. 
Tyer’s tablet system will be used in working while the line 
remains single, and as the heaviest type of the South- 
Western permanent way has been employed in construction, 
high speeds can be maintained with perfect confidence. 
Messrs. John Aird and Son are the contractors, and their 
work has been completed within eighteen months, thanks in 
a very large degree to the active and constant exertions of 
















decided to construct the viaduct wholly of concrete, and this , 
has been done with conspicuous success, the result being a 
handsome structure, which is absolutely the first of the kind 
in thecountry. The piers and arches were built with blocks 
of concrete, and the foundations and abutments of concrete 
in mass, the whole of the material being made with broken 
stone found in the neighbourhood, mixed with inland sand 
brought from Plymouth and Bideford. At Woolston there is 
a second viaduct of similar design, but this is not more than 
60ft. high, and the two represent a successful application of 
concrete, which has never before been adopted. 

There is only one intermediate station, and this is placed 


An excellent position has been chosen for the site of the 
terminus in Bude, namely, quite close to the junction of the 
Bude and Stratton main roads, half a-mile from the centre 
of the former town. Thestation is a handsome structure of 
red brick, relieved by white quoins. Here, as also at Hols- 
worthy and Whitstone, ample platform accommodation has | 





It | 
will be acknowledged that the company is wise in making | 
such ample provision for traffic, inasmuch as the opening of | 
the new line is sure to be followed by a large increase in the | 
number of visitors to Bude, which, besides being one of the | 
most bracing places on the coast of North Cornwall, possesses | 
a combination of natural attractions such as are given to | 
very few English watering places. A branch line for the 
purposes of goods traffic has been laid to the basin of the | 
Bude Canal, and another branch may eventually be carried | 
to Marhamchurch, within easy reach of the magnificent 
Widemouth Bay, which would convert it into a fashionable 
bathing place, the stretch of sand on the shore being one of the 
finest in North Cornwall. The railway from Holsworthy to 














Mr. W. Granger, the local representative cf the fi.m. The 
line was designed by Mr. W. R. Galbraith, the consulting 
engineer of the London and South-Western Railway Com- 
pany, and constructed under his personal supervision and 
that of his partner, Mr. R. F. Church, the resident engineer 
being Mr. E. Connal. 








TRADE AND BusINEss ANNOUNCEMENTS.—The business for some 
years carried on by Taylor, Struvé, and Co., as engineers, &c., at 
Briton Ferry Foundry, has been acquired by the late managing 
partner, who, in conjunction with his sons, will extend the place 
and put down new plant, trading as Taylor and Sons. The old 
partnership was dissolved on the 25th ult.—Messrs. Toopes 
Asbestos Covering Company, Limited, of Stepney, tell us that 
they have come out best in a test recently made by the Admiralty 
of ten of the best-known fireproof non-conducting coverings for 
steam pipes, &c., and in consequence of that result they have 
supplied and are supplying coverings for H.M.S. Proserpine, 
Vindictive, Perseus, Prometheus, Pegasus, Pyranius, Pomone, also 
for Portsmouth Dockyard newelectricshop. Their latest speciality, 
an asbestos removable flange cover, with copper outlet, to show 
leakage, if any, has also been adopted by the Government. —As the 
result of the recent extensive additions Messrs. J. and E. Hall, 
Limited, have made to their works at Dartford, Kent—which, by 
the way, is the third time that this has been necessary during the 
past few years—we hear that they have been turning out refrigerat- 
ing machines on their patent carbonic anhydride system for the 
last four months at the rate of fifteen per month, that is to say, a 
total of sixty machines in four months. It is interesting to note 
that Messrs, J. and E. Hall, Limited, have fitted and on order for 
the largest and best-known steamship companies no less than nine 
installations each for two of the companies, seven more companies 
that run into from four to six installations apiece, and ten, sevén- 
teen, eighteen, twenty-three, twenty-eight, and thirty installa- 
tions respectively for others, 














ir 
n 








Jury 22, 1898 THE ENGINEER 








——== 


OIL-BURNING LOCOMOTIVE, METROPOLITAN RAILWAY 
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OIL-BURNING LOCOMOTIVE FOR THE METRO- |! WEBB’S EQUALISING BUFFER ARRANGEMENT 
POLITAN RAILWAY. FOR RAILWAY VEHICLES. 


Tue success attending the use of oil fuel on many of the; In the usual arrangement of buffers in common use on 
engines of the Great Eastern and other railways has induced | railway rolling stock no provision is made to meet the un- 
the directors of the Metropolitan Railway to experiment with | equal pressure which is thrown on the buffers when a train 
it on their underground lines, and the locomotive we illus- | is passing round curves, when, as is well known, the inner 
trate, No. 62, represents the first engine fitted for this | buffers are frequently pressed hard home, whilst the outer 
service. The apparatus employed is that so well known as | buffers are quite clear of each other. The result of this is 
the “Holden,” from its inventor, Mr. James Holden, of the | that, for the time being, the inner buffers are doing all the 
Great Eastern Railway, and the arrangement of it with the | work, and all the varying strains which come into play 
fuel tanks, &c., has been carried out, with regard to the | throughout the train are 
special requirements of the underground system, under the | transmitted from coach to ——— 
direction of Mr. T. F. Clark, the locomotive superintendent | coach through one set of 
of the Metropolitan Railway. The engine has cylinders 17in. | buffers only. 
diameter by 24in. stroke, and drivers 5ft. 9in. in diameter.| To remedy this defect 
It has recently been supplied with a new boiler to Mr.| Mr. F. W. Webb, chief 
Clark’s design, and has a fire-box with a grate area of 17:5 | mechanical engineer of the 
square feet, and a total heating surface of 1000 square feet. | London and North-Western 
The cylindrical oil tanks have a total capacity of 150 gallons, | Railway Company, has de- 
and are placed longitudinally over the boiler so as not to | vised an equalising arrange- 
interfere in any way with the coal bunker at the rear of the | ment which ensures all the 
footplate. The oil at present being used as fuel isa heavy | buffers in a train being 
petroleum residue, having a specific gravity of about °9, and | continually in contact with 
a flash point of 280 deg. Fah., Abel close test. It is kept | each other, whether the 
warm in the tanks by small steam coils to decrease its | vehicles are on the straight 
viscosity and enable it to be readily manipulated. or passing round a curve. 

In operation the fire is adjusted to such a nicety that with The two illustrations 
the engine condensing its exhaust steam in the side tanks, show clearly the details 
and the blower in the chimney just sufficiently open to create | and working of the arrange- 
a draught, steam is barely maintained between stations; | ment. Fig. 2 shows two 
then, during the stoppages of from twenty to thirty seconds coaches coupled together 
at each station, the loss is easily made up to the full 150lb.| on the straight. A bell 
per square inch pressure, ready for starting away without | crank is securely fixed to 
further regulation by the fireman. the frame on each side of 

The difficulty of obtaining a supply “of smokeless coal | the vehicle. These cranks 
during the present crisis in South Wales has given much | are coupled together across J 
trouble and anxiety to the officials of the Metropolitan Rail-| the frame by one or more rods which are always in| 
way, and has rendered the always difficult task of ventilation | tension, the other arm of each crank being used for the 
more troublesome than ever. abutment of a spiral spring against which the buffer stem 

On the Arlberg Tunnel line, in Austria, numerous and | presses; and it will be readily understood that as the buffers | 
exhaustive tests have been made by the chemists of the | on one side of the vehicles are pressed home, those on the 
University of Innsbruck to ascertain the state of the atmo- | opposite side, by the action 
sphere in the tunnel, after the passage of engines fired with of the bell cranks, will 
coal and petroleum respectively, and the amount of oxygen | be extended by the same 
absorbed from the air in the tunnel during twenty-four hours | amount, and thus all the 
has been measured, and is stated to be as follows:—When | buffers in a train will be 
coal firing is resorted to, 2807 cubic metres of oxygen are | kept continually in contact, 
absorbed from the air in the tunnel; but when petroleum thereby ensuring greater 
—blue oil—is used, only 1065 cubic metres disappear. These | steadiness when running 
figures have been sufficiently convincing to warrant the | and less friction when pass- 
administration of the Imperial Austrian State Railways | inground curves. Fig. 1 is 
t>» adopt the Holden system on all the engines traversing the | from a photograph showing 
tunnel, and now each train, on arriving in the section, is| the models of two- 50ft. 
taken on by an oil-burning locomotive. carriage underframes fitted 
The authorities of the Metropolitan Railway have been | with the arrangement, 
hitherto badly treated in the matter of criticism. The Press | standing on a curve of 
as well as the public have appeared to be of opinion that | 6? chains radius, and, as 
the vitiated atmosphere of the tunnels should all be | will be seen, the buffers 
debited to the Metropolitan Company, whereas, in point of | on the inner side are com- 
fact, it is probable that not more than 25 per cent. of the | pressed hard home, whilst 
engines working trains through the worst parts of the tunnel | those on the outer side 
belong to this much-abused company. To secure the full | are extended, but still in 
advantages of the new departure it will be necessary for all | contact with each other, 
the different companies operating trains on the “inner | and with equal pressure. 
circle” to arrange for oil-fuel burning on those engines This arrangement disposes of an objection often brought 
entering the section; and it is here that the Holden appa- | against English rolling stock as compared with that of the 
ratus asserts its superiority ; for on the open lines the engines | United States. 
could work with the usual coal fires, and on reaching the | 
Covered ways leading under London’s centre, these could be 
levelled down, the dampers partly closed, and the injection | 
and burning of oil fuel commenced. | 

















DOCKYARD NOTES. 


Tr is always well to hear both sides of the question. In last 
| year’s ‘*Naval Annual,’ Captain Orde-Browne, comparing 
THE DuRHAM COLLEGE OF SCIENCE, NEWCASTLE-UPON-TYNE.— | the Renown and the Jaureguiberry, showed as conclusively 
he Council invite applications for the lectureship in electrical | gs anything could be shown that the English type, thanks to 
engineering, which has recently been created. The remuneration | her greater armoured area, was comparatively safe against 
rage bo a abs - Pa vat nage — ching to a | shell attack, while the Frenchman was peculiarly liable to it. 
8 2 cle Cc A iC e | A i = 
£250 from both, sources being guaranteed. Candidates must be | Now im, the cunient pe tnd Charles Martel, in which 

oro% , ; : . , } ,in y 
a army de gpor pone sacar ser he 5 “cancggeamed it is argued that the Frenchman must win because she is less 








armoured ends. 








date from October 1st, and may be terminated by three ths’ : . 
notice from either side. gpm Aer tha pore es din must j open to shell attack. Save that her 6in. quick-firers are in 
sent, not later than August 10th, to Mr. H. F. Stockdale, secretary. | separate turrets, the Martel is close akin to the Jaureguiberry 


in defence. The Ramillies has casemates for four of her ten 
Gin. guns, much distribution, and a fair shield protection to the 
others. The Le Yacht argument is, however, based solely 
upon the “ soft ends” of the English type. A single melenite 
shell—in the writer’s opinion—will, if it enters the water- 
line forward, produce “une catastrophe dans le genre de celle 
du Victoria.” 





THE superiority of the complete belt over the partial one 
is recognised by everybody; but unfortunately this question 
is but one out of many. There is the protection to the big 
guns to be considered. The French, of course, do not believe 
that a single big shell will hurt their barbettes, even if burst 
directly underneath. In the same way the net result of all 
the crusade against ‘‘soft-enders’’ ance carried on by Sir 
E. J. Reed has been a more or less general conviction that 
the danger from them is slight. It is an open question, too, 


whether shell will burst inside an unarmoured end; there are 
| many who hold that they will pass through before the fuses 
| act. The survival of the “ soft-ended ” Ling Yuen and Chen 
| Yuen at Yalu, the fact that the belted or almost completely 
| belted Spanish cruisers at Santiago were destroyed by 
| American “ soft-enders,” is negative evidence, perhaps; in 


in any case the melenite shell was absent. Finally, the low 
water-line is a difficult target to hit ; infinitely less likely to 
be struck than the upper parts amidships. It is on this that 


| naval men who do not love the ‘‘soft-ender”’ pin their faith 


a good deal more than on the more or less theoretical slight 
effect on flotation consequent upon penetration of un- 





Tue Cambrian and Charybdis are to replace the Immor- 
talité and Narcissus upon the China station—second-class 
cruisers to replace armoured cruisers. The change is chiefly 
one of speed against gun power, for the Narcissus class are 


| armoured in theory rather than in aught else. Whatever 


ideas may be ventilated in the Press or elsewhere, there is 
no doubt that our Admiralty are just now believers in the 
theory that speed is everything. In a well-ordered naval 
action, Nelson’s tactics of overpowering a section by the 


| whole is sure to be a feature. This only speed can ensure. 
| For possible “eventualities’ in Chinese waters, speed is 


probably very nearly everything. 





Some minor experiments have lately been concluded as to 
the best colour for torpedo craft. Black, the colour we have 
usually used, has been decided on as best by the Admiralty. 
We do not know whether emerald green was considered, but 
it is a well-known fact that this colour is almost invisible 
under the searchlight. In the past to paint a torpedo boat’s 
number bright green instead of red was a favourite device 
with enthusiastic subs. Invisibility under the searchlight 





Fig. 1i—.VEBB’S EQUALISING BU=FER 


is or should be the thing to be aimed at; neutral gray is 
probably no more easily seen at night than black. In con- 
siderations of this sort two important points are frequently 
forgotten—one, that it is the decks, not the sides, of torpedo 
boats that are seen most. These decks are red, the “colour 
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Fig. 2—WEBB'S EQUALISING BUFFER 


first shown up by the searchlight. A second point is that it 
is the white bow wave that betraysa torpedo boat long before 
the boat itself is distinguished. It would be interesting to 
learn whether any experiments have been conducted with 


’ 


bright green boats. Possibly, however, the ‘‘ powers that be’ 
are unaware of these peculiar advantages of green. 





Some time ago there was a good deal of talk about paint- 
ing destroyers with dabs of various colours in order to render 
aim at them difficult, but we have never heard of any 
experiments to test this ingenious idea ; yet, emanating as it 
did from a builder of torpedo boats, it was surely worthy of 
attention. The practical test of manceuvres, when the search- 
lights generally burn more or less violet, prove green to be 
the least easily detected colour. Experiments conducted to 
decide the best war tint are never carried out under what may 
be termed “ battle conditions.” 































































92 


THE ENGINEER 








JULY 22, 1898 





—== 





EXTENSION OF THE STANDARD UNIFORM 
METHODS OF CONDUCTING AND REPORT- 


ING STEAM ENGINE TESTS. * 
By Bryan DONKIN. 

THis subject has had considerable attention in the United 
States for many years, and valuable work has been done there, 
more so than in other countries. The writer considers that it is 
very desirable, and that the time is now ripe for the further dis- 
cussion of this important matter, and with this object makes the 
following suggestions :— 

More uniformity in different countries could doubtless be obtained 
in the future by the adoption of such standard methods and by 
more combined action. Regulations of this kind would add to the 
comfort and ease of comparing steam engine results of very differ- 
ent types in the United States and Europe. The American 
Society of Mechanical Engineers has for some years taken the 
lead in an excellent and practical way. 

Steam boilers, locomotive and pumping engines.—This Society 
has formulated methods and instructions to be used for testing, 
not only steam boilers, but also locomotive and water pumping 
engines. This has raised the Society in the estimation of the 
engineering world wherever English is spoken. In France and 
Germany, however, little or nothing is known of the useful 
work which has been carried on, and steps should therefore, in 
the writer’s opinion, be taken to make such methods more largely 
appreciated. 

Marine and factory engines, &c.—Similar standard methods 
of conducting and reporting these experiments should, he sug- 
gests, be extended not only to the important branch of marine 
steam engines, but also to factory, mill, and agricultural engines, 
and quick-running steam motors for electrical work. 

Rotary enyines.—Some notes might also be added to include 
the new types of steam road carriages and rotary fixed engines, 
since the efforts hitherto made to standardise trials relate chiefly 
to the reciprocating type of engine. At the same time, all the 
existing reports of your Committees might perhaps be re-modelled 
and made up to date. 

Gas and oi! motors.—It would also be well that a committee 
should be appointed by the Society not only to take into considera- 
tion the above questions, but also to standardise a uniform method 
of testing and reporting on gas and oil engines. These extremely 
economical motors give, as is well known, a very much greater 
heat etliciency than steam engines. They must, therefore, have a 
great future before them, and the sooner such methods of trial are 
published the better for those who make the tests and those who 
have to compare them. 

Blank forms.—With regard to the blank forms for the different 
types of steam engines, the writer is of opinion that it would be 
better, and likely to cause less confusion, if they were kept quite 
separate and distinct. There should, he thinks, be different in- 
structions for testing, first, land fixed engines; second, locomotive 
engines; third, marine engines; and fourth, water-pumping engines. 
Any engineer, evenif not a member of the Society, should be in a 
position to purchase these blank sheets separately for his imme- 
diate use. One set should also be drawn up for steam boilers, 
and thus there might be in all tive pamphlets, each embodying 
complete instructions. These five pamphlets could always be on 
sale at a moderate price for engineers, students, and others, and 
ready for any test. It would be best to have them printed on 
strong paper, in small book form, pocket size, as reference to the 
bulky volumes of the *‘ Transactions” is inconvenient, and taking 
copies of all blank forms very troublesome and liable to error. 

Another step, perhaps of equal importance, which the writer 
begs permission to suggest, is that the Society should have 
these forms and instructions translated into French and German, 
and adapted to the metric measurements of those countries. 
They could then be sent, if desired, to the most suitable institu- 
tions and societies in France, and also to those of Germany, 
Belgium, Russia, Austria, Switzerland, and Italy. If these 
societies have not already a standard method of making 
similar trials, it might be suggested to them to constitute a 
committee to formulate similar standard methods for use in 
their own countries. It would be desirable to add that, if 
possible, the same general order should be adhered to, to 
facilitate comparisons of the different results in different countries. 
In this way we may, in a few years, hope to see some approach 
to uniformity in the records of tests in the different engineering 
centres throughout the world. In England, the Council of the 
Institution of Civil Engineers, London, at the writer’s suggestion, 
has taken the matter up, and the Thermal Efficiencies Committee 
—of which he is a member—will shortly issue their full report. 
Appendix I.—subjoined—gives their preliminary report, published 
in the spring of 1897. 

Another Committee has also, at the writer's suggestion, been 
lately appointed by the Council of the same institution for con- 
sidering and reporting upon the best set of headings for standard- 
ising steam engine and boiler experimental results. This Com- 
mittee has not yet issued any report nor held any meetings. The 
conclusion arrived at in the preliminary report of the Thermal 
Efficiencies Committee is that all steam and heat engine results 
should be given in thermal units per indicated horse-power and 
brake horse-power, and not in pounds of steam per indicated 
horse-power and brake horse-power only. Dealing with so large 
a subject, no programme can ever be fina], but will require revision 
every few years, as science advances and better instruments are 
invented or brought out. 

The writer is very glad to see that Mr. Barrus, of Boston, and 
others, are advocating similar standards, and also adapting to 
modern requirements those already published by this Society. 
In future, if the English and American standard result sheets for 
steam engines and boilers could be issued in the same general 
order, it would help in making the experiments and render com- 
parisons easier. At present there is no agreement amongst engi- 
neers as to the best standard for efficiencies of steam engines, in 
order to compare the results of any actual steam engines with 
those of an ideal engine. This difficult question has been dis- 
cussed by the London Institution of Civil Engineers’ Thermal 
Committee, and their report will be published shortly. 

Appendix IJ. contains a few additional suggestions of less 
importance than those mentioned above, but upon which discussion 
by the Society is invited. 

APPENDIX I, 

The following is taken from the preliminary report of the Com- 
mittee appointed to consider and report to the council upon the 
definition ofa standard or standards of thermal efficiency for steam 
engines, by the London Institution of Civil Engineers: Your Com- 
mittee beg leave to report that they have now practically come 
to an agreement on the subject of the reference to them, 
and that the draft report has been drawn up. The conclusions to 
which they have come to are as follows:—(1) That the statement 
of the economy of a steam engine in terms of pounds of feed- 
water per indicated horse-power per hour is undesirable. (2) That 
for all purposes, except those of a scientific nature, it is desirable 
to state the economy of a steam engine in terms of the thermal 
units required per indicated horse-power per hour—or per minute 

-and that, if possible, the therma! units required per brake 
horse-power should be given. (3) That for scientific purposes the 
thermal units that would be required by a perfect steam engine, 
working under the same conditions as the actual engine, should 
also be stated. 

The proposed method of statement is applicable to engines using 
superheated steam as well as to those using saturated steam, and 
the objection to the use of the number of pounds of feed-water, 
which contain more or less thermal units according to conditions, 
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is obviated, while there is no more practical difficulty in obtaining 
the thermal units per indicated hcrse-power per hour than there 
is in arriving at the pounds of feed-water. For scientific purposes 
the difference in the thermal units per indicated horse-power, 
required by the perfect steam engine and by the actual engine, 
shows the loss due to imperfections in the actual engine. A 
further great advantage of the proposal is that the ambiguous 
term ‘efficiency ” is not required. 
APPENDIX II, 

(1) Percentage of water in cylinders.—The best way of repre- 
senting graphically the percentage of water in the cylinder of any 
steam engine after cut-off is a subject well worth considering. 
If possible, it should be on the same base line as the indicator 
diagram. 

(2) ‘* Cards.” —The word ‘ cards ” should, in the writer's opinion, 
be abandoned in all future reports and discussions on this 
subject, and the words “indicator diagrams” always substituted 
forit. In taking diagrams from steam engines no ‘‘ cards” are 
or ever have been used, 

(3) Steam engine indicators, also gas and oil engine ‘ndicators, 
The public should know the opinion of this Society as to the best 
types to be used in view of the various speeds—-from 50 to 500 
revolutions per minute, and the temperatures of saturated or 
superheated steam or gas in these motors. 

(4) Indicator springs.—A standard method of testing indicator 
springs hot in their indicators, Should such be recommended by 
the Committee ! 

(5) Position of indicators on cylinders of motors.—Attention and 
advice should be given on the question of placing an indicator, 
whether on a vertical or a horizontal cylinder. The two ends of 
a cylinder should never be joined up by pipes. Each end of each 
cylinder should have its own indicator, and each pipe fixed with 
as few bends and made as short as possible. 

(6) Smoke scales for observation of the degree of smoke every tivo 
minutes during a ter-hour test,-—As the question of smoke and its 
prevention is likely to come with increasing prominence before 
municipal authorities, the best way of representing smoke by 
smoke scales, and standardising tie observations made on it, 
should, the writer thinks, be dealt with by a committee. The 
best method hitherto proposed is probably that suggested by 
Professor Ringelmann with five standard smoke scales, and pub- 
lished in November last in the Engineering News. 

(7) Power rezuired for driving the engines themselves. When 
engines are tested, whether using steam, gas or oil, they should, 
whenever possible, be indicated when driving themselves only 
and this information should be added in all tests. 

(8) Leakage.—Pistons and valves should be tested for leakage of 
steam or steam and water, wherever possible. 

(9) Temperature of cylinder vralls.—The temperature of the cast 
iron cylinder and cover walls should be more often taken in 
scientific tests, with the best electrical instruments now available. 
The paper by Professors Callender and Nicholsont can be referred 
to as the best on this subject. The temperature of cylinder walls 
is of great importance as having a large influence on the condensa- 
tion of steam. 

(10) Steam jackets.--Whenever any parts of cylinders or receivers 
are jacketed with steam, a small pressure gauge, previously 
checked, should be fixed on each jacket, to determine the 
actual pressure of steam. A smal’ tell-tale jin. cock, opening 
into the engine-house, should also be provided on the same 
gauge fittings to enable the engineer to see whether air, steam or 
water comes out when the cock is turned on. In important tests 
such cocks should be fixed at the lowest and highest parts of 
each steam jacket. 








LEGAL INTELLIGENCE. 


COURT OF SESSION: EDINBURGH. 
MILNER’S SAFE COMPANY, LIMITED, +. CAMPBELL. 


THIS was an action by the plaintiffs for an injunction to restrain 
the defendant from publishing a circular, on the face of which was 
a woodcut of a Milner safe with the statement that ‘‘ This safe was 
opened by Robert Campbell in an office in Edinburgh in five and 
a-half hours, and KR. C. begs to state that he has opened many safes of 
the above and other makes.” The complainers objected to this 
statement on the ground that it would be taken to mean that their 
burglar-resisting safes of their present make could be opened by 
the tools used in the manner usually adopted by and within the 
time ordinarily available to burglars in their attempts upon such 
safes, which was contrary to the fact. Moreover, the actual safe 
which was opened was one of a class made over thirty years ago, 
before Milner’s Safe Company was formed. The construction 
put upon the circular by the complainers was repudiated by the 
respendent. 

Mr. Johnston, Q.C., and Mr. C. K. Mackenzie appeared for the 
complainers, and Mr. Graham Stewart for the respondent. Lord 
KyLLAcuy delivered the following judgment :— 

I do not think I need hear Mr. Graham Stewart. I am satisfied 
that the complainers have failed to make out their case. The way 
in which the case arises is this: —The complainers are a well-known 
limited company who manufacture safes, and have done so for a 
number of years. The respondent is a blacksmith, locksmith, and 
machinist in Edinburgh, and some time ago in the course of his 
business he was employed to open a safe which had been supplied 
by Milner and Co. a good many years ago, and which the key, 
having been lost, required to be opened. He being called in 
opened the safe, and it appears that although not on a large scale 
he has in the course of his business opened safes similarly from time 
to time. I mean that it has been part of his business to open 
safes where the keys have gone amissing—a thing which in a city 
like Edinburgh happens not often but sometimes. Having per- 
formed what he no doubt thought a feat in this department, he 
resolved to advertise it as a specimen of his skill as a machinist, 
and he accordingly had a circular prepared—No. 5 of process— 
prefixed to which is a wood-cut taken from a photograph of the safe 
which he had opened. The safe in question bearing the name of 
Milner, and that name being discernible on the face of the photo- 
graph, the respondent seems to have thought it right—at any rate 
he did it—to communicate with Milner and Co, before publishing the 
circular. Ido not know what his motive was, nor do I greatly 
care, but the result was that Milner and Co. presented this Note 
of Suspension and Interdict to have the respondent interdicted 
from printing, publishing, or circulating the circular in question, 
and the ground on which interdict is asked is that the circular 
‘‘represents, and falsely represents, that the complainers’ burglar- 
resisting safe of their present make can be opened by the tools 
used and in the manner usually adopted by and within the time 
ordinarily available to burglars in their attempts upon such safes, 
which is contrary to fact.” That is the innuendo which the com- 
plainers place on the contents of the circular, And averring as 
they do that the representation thus innuendoed is false, and also 
that it is injurious to their business, they claim that this is a case 
of trade slander, and that they are entitled to interdict. 

Now the circular speaks for itself, and all that the circular says 
with respect to the particular safe, which is quite accurately photo- 
graphed, is :—‘‘This safe was opened by Robert Campbell in an 
office in Edinburgh in 5} hours. Save time and money by getting 
your safes opened in your own office, and so let no outsider know 
your business. R. C. begs to state that he has opened many safes 
of the above and other makes, and orders to open lockfast safes 
entrusted to him will have his personal prompt attention.” Then 
on the other side you have certain advertised ‘‘ specialities.” 
‘* Safes and fire-resisting doors made to any ordered size.” &c. 
&c., and on the next page you have it set forth that ‘‘ Robert 
Campbell begs to draw the attention of merchants, bankers, 
professional men, and the public generally, to the special articles 
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as described on the other side, manufactured by him, also to the 
block, on .first page, of a safe opened by him in an office in Edin 
burgh in the space of 54 hours. Jobbing done in all its branches, 
Charges moderate.”” This is the circular which is said to bear the 
innuendo which I have just read, 

Now, in the first place, I am satistied that the respondent's 
circular will not bear thisinnuendo, The innuendo appears to me ty 
be entirely fanciful, and to be quite without support from anything 
in the circular or in the prefixed drawing. In the next place, ldo 
not consider it proved that the circular makes or implies any 
statement which was not strictly true. It is true that the respon- 
dent did open this safe—a safe of Milner’s make—in 5! hours 
It is true that the respondent did open many safes of thie same 
or other makes. During the years since 1890 the number of safes 
opened is not inconsiderable, and according to the respondent's 
evidence there were at least nine Milner’s fire-resisting safes 
among the number, In the next place, if that were necessary, | 
am also of opinion that what the respondent did was not dong 
maliciously or for the purpose of extorting money. I see no suff. 
cient reason to doubt that his purpose—at least, his main purpose 

-was to advertise his own skill as a machinist and as a person 
engaged in the making of locks and the opening of fire-resisting 
or thief-resisting safes. That being so, { do not think it necessary 
to say more, 

It is not at all necessary to discuss how far the case of Broom. 
field x. Greig, to which reference was made during the discussion, 
is good law at the present day. I acknowledge that there are 
various cases in England—cases which may be thought to be incon. 
sistent with the generality of the doctrine there laid down. But 
one thing is certain, that a statement made disparaging a trader's 
goods, whether a rival trader or not, must at least be false, and 
here, according to my opinion, the statement complained of is not 
proved to be false, but on the contrary has been proved to be 
true. Ifthe innuendo which the complainers suggest had been 
made out, the case would no doubt have had a different aspect, 
The respondent would then be held to have stated what | think 
would have been certainly false, viz., that he had opened one of 
the Messrs. Milner’s present and best safes; next, that he had 
opened it in the way usually. adopted by burglars, that is to say, 
noislessly and rapidly, and soon, But, as I have said before, | can 
find nothing in the circular to warrant such an innuendo. 

I must say that I do not at all doubt that the Messrs. Milner 
have quite a good answer to any imputations which may be 
thought to be involved upon the excellence of their safes. ‘They 
are, if I judge by the evidence, well able to show that some at 
least of their safes—the higher class and more expensive safes 
are incapable of being opened by any process of drilling. he 
respondent has said nothing to the contrary. 1 think also that 
they are in a position to say that although the cheaper safes may 
be opened by skilled tradesmen like the respondent, they can 
only be opened by methods which are not as a rule open to 
burglars. If therefore it be the fact that the circular is titted 
to injure the reputation of the Messrs. Milner’s safes, I am afraid 
their remedy is to make as public as the circular is public the ex- 
planations they have given in the course of the proof—they may 
explain, that is to say, that although this safe was one of their thief- 
resisting safes, it was a comparatively old safe, and in the next 
place that the method of opening described or indicated in this 
circular cannot as a rule be available to any thief. As it is | think 
they have mistaken their remedy. | cannot grant them interdict. 
The result is that the note of suspension must be refused with ex- 
penses, 








LAUNCHES AND TRIAL TRIPS. 


On Monday, the 18th inst., Messrs. Wigham, Richardson, and 
Co., launched from their Neptune Shipyard a smart screw steamer 
which they are building for the Pacific Steam Navigation Uom- 
any, Liverpool, for service on the west coast of South America, 
‘he vessel is of steel, 185ft. long by 31ft. beam ; she will be rigged 
as a two-masted schooner, and will have very well-finished accom- 
modation for twenty-two first-class passengers, in eleven state- 
rooms, all in deck-houses on the promenade deck, special attention 
being paid to the arrangements for securing the comfort of the 
passengers. Arrangements are also made on the main deck for 
carrying a large number of cattle. The steamer will be propelled 
by a set of compound engines, which, with the boilers, are also 
being constructed by Messrs. Wigham, Richardson, and Co. As 
the vessel left the ways she was named the Taboga, by Miss 
Dorothy Tweedy, daughter of Mr. John Tweedy, of the builders’ 
firm. 

The s.s. Marselisborg, a steel screw steamer which Messrs. 
William Gray and Co., Limited, have built_to the order of Mr. 
C. K. Hansen, of Copenhagen, went on her trial trip on the 12th 
inst. The vessel takes Lloyd’s highest class, and is of the following 
dimensions :—Length overall, 329ft.; breadth, 46ft.; and depth, 
23ft. Gin. The engines have been supplied by the Central Marine 
Engine Works of William Gray and Co., Limited. The cylinders are 
23in., 36hin., and 62in, diameter, with a piston stroke of 39in., and 
steam is supplied by two large steel boilers working at 160 1b. 
pressure. There were present at the trial trip Mr. Hansen, of 
Copenhagen, managing owner ; Mr. Andersen, Copenhagen ; Mr. 
Pinkney, Mr. R. Morel, Cardiff ; Mrs. Dempsey, London ; Miss 
Murrell, Hartlepool ; Miss Murrell, Barry ; Mr. W. R. Brodrick, 
consulting engineer, of Hull, under whose inspection the hull and 
machinery have been constructed ; and Mr. Albert Trechmann. 
The vessel was under the command of Captain Hartmann, and the 
shipbuilders were represented by Captain J. E. Murrell, and the 
engine builders by Mr. Lindsay. The trial was a very satisfactor) 
one in all respects, and after its completion the vessel proceeded 
in ballast for Canada. 

On the 20th inst. Messrs. Ropner and Son, Stockton-on-Tees, 
launched a steel screw steamer of the following dimensions, viz.: 
Langth, perpendiculars, 336ft. 6in.; breadth, extreme, 46ft. 6in.; 
depth, moulded, 27ft. 3in. The steamer has been built to the 
order of Messrs. Bennetts and Company, Grimsby, and is off the 
three-decked rule, fitted with the builders’ patent trunk, full poop, 
bridge, and topgallant forecastle. The saloon and cabins for 
captain and officers will be fitted up in the poop, the accommoda- 
tion for engineers under the bridge deck, and for the crew in the 
forecastle as usual. She has double bottom on the cellular principle 
for water ballast, and will carry about 6000 tons on Lloyd’s summer 
freeboard, on a light draught of water ; she will have all the most 
recent appliances for the expeditious and economical loading and 
unloading of cargoes, has direct steam windlass, steam steering 
gear a with powerful screw gear aft, five large steam 
winches, to which steam is supplied by a horizontal multitubular 
donkey boiler, stockless anchors, &c. She will be fitted with a set 
of triple-expansion engines by Messrs. Blair and Co., Limited, 
having cylinders 244in., 40}in., and 66hin., by 42in, stroke, She 
was named Scarthoe by Mrs. Squires, of- Grimsby. 











NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet Engineers: Matthew 
W. Ellis, to the Defiance, for torpedo store, and William H. 
Michell, to the Vivid, for the Edgar. Chief Engineers: Henry P. 
Vining, to the Vivid, for the Rainbow; John Sugars Gibson- 
Sugars, to the Wildfire, additional, for the Desperate, reappointed 
on promotion; William P. Chapman, to the Victory, for the 
Sybille, and Edward A. E. Crowley, to the Vivid, for the 
Retribution. Engineers: James M. Simpson, to the Vivid, for 
the Antelope ; A. W. Bulton, to the Vivid, supernumerary ; W. 
R. Lawton, to the Victory, for the Europa; E. A. W. Head, to 
the Victory, for the Wizard ; Charles E. Eldred, to the Colossus, 
for the Renard; Richard W. Toman, to the Revenge, for the 
Foam, and John T. H. Ward, to the Hibernia, for the Boxer. 
Assistant Engineer: Arthur W. Sutton, to the Victory, super- 
numerary. Inspector of Machinery: John A, Lemon, to the 
Terror, as chief engineer at Bermuda Yard, 
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A NEW CENTERING TOOL 


MR. E. G. HERBERT, MANCHESTER, ENGINEER 


— | 
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A NEW CENTERING TOOL. 





A nanpy form of tool for centering round bars from 2in. 
to Sin. diameter is shown by the accompanying cut and draw- 
ing. It can be used either in a lathe, as, for example, when a 
number of bars have to be centred, or may be merely clamped 
to the end of the piece, as, for 
example, when dealing with a 
long shaft, and rotated by 
hand. 

Referring to the drawing, 
the drill chuck D is driven by 
means of the pinion P and 
the internal gear wheel G, the 
latter being driven from the 
catch plate of the lathe or by 
hand by means of the handle 
H. The gear wheels are en- 
tirely closed in as a protection 
against dirt, &. The vice 
is self-centering, the jaws J 
being caused to approach each 
other and grip the work by 
means of the right and left- 
handed screw S and the 
hand wheel W. It is keyed 
to the stationary shaft X, on 
which it is caused to slide by 
means of the feed lever L, 
which is keyed to a pinion 
working in a rack above it, thus 
pressing the end of the work 
against the point of the drill. 

When used in connection 
with the lathe the tool is sup- 
ported by the shank T, which is held in the slide rest. 
When used for centering by hand the vice is clamped on the 


——_ 


end of the shaft to be centred, and is supported on the | : ; : : 
feet F. We give a se a mitti 2 4, | then heavily, and then a kind of dross which the natives call 
: See Segment oe oe San eeaeng Seek eenae | the excrement of the iron exudes and easily breaks off. 

The metal is then given the shape of a broad thin cake, 
avoidupois. The iron 


obtained in this primitive manner is of a very superior 
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The tool is made by Mr. Edward G. Herbert, Cornbrook | 
Park Works, Manchester. 











| weighing from 16 lb. to 19 lb. 

















ballows. This method approaches indeed very closely to 


the Catalonian. Under the action of the fire the ore becomes 
soft, and with the charcoal forms a kind of paste, but never | 
reaches the liquid state owing to the insufficiency of the | 
caloric. The produce of this imperfect fusion is then taken | 
from the furnace, and, when cooled, it is once more broken into 
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CENTERING TOOL FIXED IN LATHE 


fragments before being submitted to the furnace again. The 
workmen measure the ore by small heaps as bakers do the 
dough to obtain loaves of the same size. The second operation 
| does not differ very much from the first, except that the 
bellows, instead of being at the lower part of the furnace, are 
placed at the upper part. When the ore has been again 


| reduced to paste it is withdrawn with tongs. This time the 


| paste is beaten on a large flat stone, very slightly at first and 


| quality, and the waste is almost nil. The working of the 


THE MINES OF ETHIOPIA. 
Near Okfeltch, two days’ march from Vitche in a north- | 
easterly direction, there is a coal mine, and the very apparent | 
crop-out extends for about twenty yards; the place itself is | 
called Elliassaguer. Nobody, however, shows the slightest | 
desire to work it, and the natives use wood for fuel, particu- | 
larly that of the olive tree, which is very abundant in their 
forests. Neither do they exhibit the least inclination to pro- 
perly exploit the gold mines existing in the Gallas provinces. 
They treat the latter with nearly the same contempt as the 
former, and the precious metal is taken in its raw state to the 
markets on the Egyptian coast. Salt, on the contrary, plays 
avery important part in the commerce in those regions, for it 
is both scarce and much needed, and serves throughout all 
Ethiopia as money, the only metal coin used in the country 
being the talari. This is a silver thaler coined at Trieste, 
and bearing the effigy of Marie-Therese of Austria; it is 
equivalent to 4s.3d. The salt imported to the Gallas 
provinces comes from a mountain of rock salt in northern 
Ethiopia, on the road from Massouah to Tigre. It is retailed 
in the form of very hard blocks, about 8in. in length and 
l}in. in width and thickness, they are a little thinned 
towards each end, and have almost the exact shape 
and size of a scythe whetstone. Their value varies 
according to the district, from eight to twelve for one talari. 
At Finfani, in the same region, at a day’s journey from the 
river Aouach, there is a high horseshoe-shaped mountain 
which dominates the Berbecha country. 

Finfani is in reality the name of the warm mineral waters, 
and it is there that the iron mines which we will now examine 
are found. The tools employed for the exploitation are very 
rough and primitive, and the mines are open like a quarry. 
At first sight they appear to be very rich, but their actual 
Wealth is still unknown. The native ironfounders proceed in 
the following manner :—They have a clay blast furnace in 
the form of a funnel, and of a capacity from nearly nine to 
eleven gallons; four buckskin bellows, manipulated by two 
men, communicate with the lower part. When the furnace 
is well alight the funnel is filled with the ore, which has pre- 
viously been broken into small pieces, and then mixed with 
charcoal ; a metallic plate sealed with clay then closes the 
mouth of the furnace, only leaving room for the action of the 





| mines is quite free, but the only fuel employed in the 


furnaces and in the country generally being wood, and that 
not being used economically, the clearing of the forests is 
progressing very quickly. Already a whole forest of gigantic 
olive trees has completely disappeared in the neighbourhood 
of Finfani. It is evident that some day, perhaps not very 
far from the present time, the result will be a lack of metal 
owing to the want of fuel. The quantity of metal, however, 
extracted from these mines in such a rudimentary way is 
still very considerable. Bits for horses and mules, stirrups, 
gun barrels, ploughshares, swords, and tools of all kinds are 
manufactured from the iron of Finfani; the Ethiopian 
industry, in fact, does not know another. 








ENGINEERING NOTES FROM SOUTH AFRICA. 
(From our own Correspondent.) 


PvBLic works in South Africa promise to produce some important 
contracts for British engineers during the next year or two. The 
Orange Free State Government has decided not only to re-lay its main 
line with heavier metals, but to carry out a scheme for the construc- 
tion of a number of new branch lines. The American syndicate 
which in vain attempted to get the railway construction works of 
the Free State into its hands is now opening up negotiations with the 
Transvaal Government for the construction of the several new lines 
which are projected in that country. Numerous schemes of 
construction are in a more or less forward stage in the Cape Colony. 
In Natal the re-laying of the main line with the 801b. type of 
permanent way is being rapidly pushed forward, and new lines are 
being built to open up the coalfields of Zululand and to connect 
Dundee and Vryheid. Besides the re-laying of the main line the 


gradients are being reduced, and several of the most troublesome | 


Swan Exc. 


enlarged curves are found necessary in the interests of efficiency 
and economy, but new bridges have to be built to carry the 
heavier rolling stock. 








ON THE CALCULATION OF ELECTRICAL 
TRAMWAY DISTRIBUTION NETWORKS. 
IN the great number of tramways there are no fixed stopping 
places, and the intervals between the cars are not regular. If the 
size of conductor be calculated according to Lord Kelvin’s formula 
| for normal working, there will result a heavy fall of potential at 
| the motor terminals when there is a sudden excess of traffic, such 
as is caused by the emptying of a theatre, or by an accident caus- 

ing a temporary block of traffic, which is suddenly put in motion 
again, says M. G. Pellissier in L’ Eclairage Electrique. 

The author first considers the case of a line with regular traffic, 
the cars starting at regular intervals, and passing one another at 
predetermined points. Although theoretically the loss of energy 
during any given time can be calculated, in practice it is very 
difficult, since the current taken by each car varies from point to 
point, and depends on the number of passengers, on the frictional 
resistance, i.¢., the state of the rails, on the speed which varies 
with the traffic, on the gradient, and on the efficiency of the motor. 
It is pointed out that the effect of gradients is not so great as 
might be supposed, because (1) very few cars are simultaneously 
ascending ; (2) the speed on mounting the gradient falls greatly 
below that on the level ; and (3) on steep descents no current is 
required to run the car. 

No matter how carefully the calculation may be made, the 
result will differ from actual fact, and in practice it is better to 
assume that the current taken by a car throughout the journey is 
constant without taking stopping and starting into account. 
Tables are given showing the current found in practice to be taken 
by cars of different weights on lines fed at 500 volts, the figures 
being obtained by dividing the station output by the number of 
cars running. 

Having assumed that all the cars run at the same speed, and 
start at regular intervals, the author proceeds to find the loss of 
pressure and of energy on the line. He takes the case of a line 
fed by a station at one end, and detetmines the fall of pressure 
and loss of energy in three specific cases, viz., (1) when cars are 
starting simultaneously from both ends, and other cars are arriv- 
ing simultaneously at both ends, the remaining cars passing one 
another at different points along the line ; (2) when a quarter of 
the time interval between two cars has elapsed since the condi- 
tion S things in (1); and (3) when another similar period has 
elapsed. 

he author then applies Lord Kelvin’s formula with a modified 

value for the current, and, assuming certain constants, calculates 
a table, giving the most economical sections of copper for various 
numbers of cars under the assumed conditions. In practice certain 
standard sizes of trolley wire are used, and particulars of these 
are given in another table. Two special cases are worked out. 
Generators are usualiy overcompounded 10 per cent., and the fall 
should not exceed 150 volts. When the line as calculated above 
gives a greater fall than this, or if it is reached for long periods, 
feeders should be used. The same method can still be used, but 
the feeders follow the ordinary Kelvin formula, which can be 
applied even more extensively than in lighting, since a greater fall 
of pressure is permissible. 

The conclusion strongly advocates the interconnection of all 
trolley wires and feeders through fuses and circuit breakers, and 
gives a diagram showing the equalisation of the load consequent 
on so doing in an actual station.— Abstracts Inst. CE. 


| 








Last Wednesday, in presence of the Mayor and the 
other members of the Corporation of Stockport Main Sewerage 
Committee, trial was made of the engines and pumps just com- 
pleted at the sewage outfall works now almost com- 
pleted, on the Cheadle side of the river at Heaton Mersey. For 
the purpose of treating the sewage to be conveyed by this sewer 
the Corporation purchased ninety-five acres of land, of which 
sixty acres are now under construction into filtration areas of five 
or six acres each for the purposes of intermittent filtration after 
the sewage has passed through the tanks and been treated with 
lime for purification and precipitation. There are eight tanks, 
each covering an area of 120ft. by 60ft. It is necessary to raise 
the sewage from the sewer to the tanks, and the machinery for 
this purpose, which was set in motion as a trial, comprises two 
large boilers, constructed by Mr. T. Oldham, Heaton Norris, and 
capable of resisting a pressure of 200 Ib, to the square inch ; and a 
pair of horizontal compound double-crank jet condensing engines and 
pumps, erected by Messrs. J. and H. Gwynne, Limited, known as 
the “Invincible,” and each pump capable of lifting 18,000 gallons 
per minute 19ft. high, having a 27in. suction. Mr. A. M. Fowler, 
the engineer, under whose direction the works have been carried 
out, at a cdst, so far, of some £140,000, expressed satisfaction with 
the working of the machinery. He said there had been great 
difficulty in obtaining a supply of water for the engines for con- 
densing purposes and for general use on the sewage outfall works, 





curves are to be abolished. In place of 300ft. radius curves the | A well sunk 25ft. failed to yield sufficient supply. A borehole was 


extreme curves in future will be 500ft. radius. The greatest | 
railway work of the near future in South Africa will be the con- | 


struction of the line between Natal and the Cape. At present 
even the route of this important line, which is the necessary out- 
come of the Customs Union between Natal and the Cape, is 
unsettled. In the meantime British engineers will have work for 
some years to come in supplying the materials for the reconstruction 
of the South African roads. All our railways have been built in a 
hurry, and itis necessary to adapt them to the requirements of 
increased traffic. Not only heavier rails, reduced gradients, and 


then carried to a depth of 240ft. into the red sandstone, and pro- 
duced 5000 gallons per hour, and the problem of lifting the water 
to the top of the buildings without placing machinery outside the 
main structure was solved by pneumatic action. The borehole was 
sealed at the top, having been lined with iron pipe, and a small 
pipe, 3in. diameter, was put down inside the larger pipes, and the 
water forced up. The engine which effects this result will also 
be used for pressing the mud and for other purposes. Messrs. 
Hughes and Lancaster, of Westminster, put down this apparatus, 
which is said to be novel in this district, 
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CARBON IN PISTON-RODS.* 





ABOUT six years ago the company with which the writer is con- 
nected bought a compound iocomotive of the Baldwin or Vauclain 
four-cylinder type, no description of which is needed before this 
society, except to recall, for the sake of clearness, the fact that 
the high and low-pressure cylinders lie as close together as possible, 
one vertically above the other, the rods from the two cylinders 
being fastened to the same crosshead, which is of the four-bar type, 
and located centrally between the two rods. The guiding surfaces 
are made very long in the direction of the stroke, to overcome 
the torque set up by the unequal and constantly-varying pres- 
sares on the high and low-pressure pistons respectively. These 
pressures are made as nearly equal as possible by the steam dis- 
tribution, but practically there is always considerable difference at 
some part of the stroke, so that there is a stress tending to tilt the 
crosshead one way during one stroke, and the opposite way during 
the other. This stress, occurring while the crosshead is undergoing 
its regular reciprocating motion, puts a considerable pressure on 
the diagonally opposite corners of the guiding wings, and the 


reciprocating motion going on while under this pressure, wear takes | 
place on the corner of the wings first, and allows a slight rocking | 


of the crosshead, a complete oscillation occurring at each revolution 
when running under steam. 

The piston-rods are fastened to the crosshead with the regular 
taper fit drawn up toa shoulder by a nut. This connection being 
rigid, and the opposite end of the rods prevented from vibrating 
with the crosshead by the fit of the pistons in the cylinder, the 
rods are bent at the shoulder through a very small are in each 
direction vertically, at each revolution. 

This first locomotive ran for three years and two months, when 
a duplicate was bought, and the first put in the shop for a general 
overhauling previous to taking the place of the smaller engines on 
another part of the road, the new one taking the run of the old 
one. During the overhauling the piston-rods were renewed, having 
worn down too small to work well with the metallic packing any 
longer. The material for the new rods was ordinary ‘‘ machinery 
steel,” taken from stock on hand. The rods on this engine, 
No. 4, it should be stated, were straight from shoulder to 
shoulder, while those of the ‘‘duplicate,” No. 5, were reduced in 
the body, having a collar jin. larger than the rod, and 4in. wide 
next to the shoulder at the crosshead end. 

After having been in service about fourteen months one of the 
low-pressure rods of No. 5 “let go,” and smashed the cylinder 
head, without, however, doing any very serious damage. 
few weeks the overhauled engine did the same thing. 


This was becoming a serious matter, and after some careful 


consideration the writer ordered some genuine Swedish iron to 
make rods of. It was beautiful stock, and so soft that it acted 
almost like lead in the lathe, being very difficult to get a smooth 
tinish on, A set of these was put into one of the engines at once, 


and ran about four months, when one of them let go in the same | 


way. The rods that broke were all low-pressure ones, due un- 
doubtedly to the fact that in the ‘‘eme 
those cylinders get almost full boiler pressure—180 lb. per square 


inch. The rods were all broken in the same way, and right in | 


the shoulder, the metal cracked at top and bottom, and the crack 
gradually widened, as could be seen by the worn appearance of 
the upper and lower segments of the break, which gradually ap- 
proached each other until only a narrow horizontal strip of solid 
metal was left across the middle of the rod when the final rupture 
occurred. 

Soon after ordering the Swedish iron the writer came across 
one or two articles bearing upon this subject of the endurance of 
soft and hard steel or iron under fatigue, and describing tests 
made to elucidate this point, notably those of the Pope Tube 
Company and the Bethlehem Iron Company, which showed quite 
clearly that high-carbon steel was infinitely better than low-carbon, 
and that nickel steel was better than either for such service ; also 
that very soft material, like Swedish iron, lacked endurance under 
fatigue. 

Therefore the breaking of the rod of this material was not a 
very great surprise, and was met by ordering material for a set 
of rods of high-carbon and one of nickel steel from the Bethlehem 
Iron Company. These have now been in considerably over a year, 
and we hope that they will last long enough to wear out without 
breaking. 


The writer had the three rods which had broken, and the one | 


which had worn out, analysed, to see how they bore out the theory 
of high-carbon material versus low. 
The results are given herewith :— 





Phos- 
phorus. 


Sul- 
phur. 


Man- 
ganese. 


Silicon. Carbon. 





First rod in No. 4 loco- 
motive; machine steel; 
ran three years and two 
months without breaking 

Second rod in No. 4 loco- 
motive; machine _ steel 
from Longdale stock; ran 
tifteen months and broke 

First rod in No. 5 loco- 
motive; iron; ran four- 
teen months and broke . 

Third rod in No. 4 loco- 
motive; Norway iron; 
ran four months and 
broke 
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It will be seen that these results bear out the theory toa striking 
extent, there being nothing in No. 1 to cause its far greater en- 
durance except the carbon, and possibly to a slight extent the 
sulphur, which is also claimed by some to be a hardener. 

It is very difficult to deduce any quantitative results as to 
number of reversals of stress producing flexure even approxi- 
mately, because, even given the approximate daily mileage of the 


engines and the size of the drivers, it is impossible to say what. | 


portion of the total running was done under steam, the grades 
being quite heavy, and the trains running by gravity for nearly 
half the total distance. 

If thirty miles per day under steam, twenty-eight days per 
month, be taken, the diameter of the drivers being 36in., the 
revolutions per day would be, say, 16,000, and per month, say, 
450,000 ; this would make for the second and third rods about 
6,000,000 double flexures before rupture, and for the Swedish iron 
rod, say, 1,800,000. 

There is no way of giving the amount of flexure ; the crosshead 
probably never tilted more than jin. in 24in. to either 
side of the vertical, but this amount varied as the wear 
occurred, and was taken up; also it is not possible to tell what 
portion of the total length of the rod absorbed this flexure, 
so that it is impossible to give any figures having a scientific 
value. 








Tue 6.50 p.m. Great Western express train from 
Paddington last Thursday evening came into collision about two 
miles from Didcot Junction with a portion of a coal train which 
had broken down on the up line through the pes px of an axle. 
The engine of the express train was derailed and also the front 
guard’s van, but the other part of the train, which was heavily 
laden, fortunately kept to the line, and the only injuries to 
passengers occurred through broken glass and the shaking. The 
permanent way was very much damaged. 





* Abstract of a paper presented at the Niagara Falls meeting of the 
American Society of Mechanical Engineers in June, by Mr. Joseph E. 
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AUSTRALIAN NOTES. 
(From our own Correspondent.) 

THE referendum on the Federation Bill has resulted in its 
rejection by New South Wales, the other colonies—Victoria, South 
Australia, and Tasmania—voted large majorities in favour of the 
Bill. As New South Wales had all to lose, while the smaller 
| colonies would gain at the mother colony’s expense, the result was 
a foregone conclusion. 

Mining matters in West Australia are suffering a reaction, and 
in consequence all business is dull. The revenue returns for the 
month of April, showing the variations with last year, are given 
below :— 











April, 1897. April, 1898. 
£ & 
Customs £9,830 73,261 
Railways 90,304 88,651 
Mining fees . 14,864 10,613 
Harbour dues .. 1,410 1,447 
OO ARS Ie eee eee 11,2!4 6,816 
Postage and money-orders .. 7,311 7,037 
Telegrams... .. .. «. 6,267 5,122 
Fines of court, &c. .. 2,712 5,670 
| Fees of public offices co eee 1,158 
| oe a ae eee ee 4,796 
| 237,961 209,850 


| The export of gold still shows well, the total weight declared at the 
| Customs for export for the month of April being 84,082 oz., 
| valued at £319,514, the principal districts from which the gold 
was won being as follows :—Kalgoorlie, 27,612 0z.; Coolgardie, 
| 12,126 oz.; Murchison, 12,905 oz. 
| The Western Australian International Mining and Industrial 
| Exhibition, which was to have been opened in September, has 
| been postponed to March next; very little is heard regarding it in 
| the Eastern colonies. 

The report of the Railway Commissioners for the quarter ending 
March, 1898, with, a comparison for the corresponding period in 
| 1897, isgiven hereunder. ‘The business for the quarter shows an in- 
| crease in revenue of £25,000, which must be considered highly 
| satisfactory, when the results of the late drought and loss in live 
| stock is taken into account. 


Railways, 
Quarter ending 





March, 
1808. 
Miles open 2691 
Revenue... .. £717,688 
Expenditure .. £390,999 
Train miles Aare 2,030,989 
Earnings per train mil2 et 7s. fd. 
Expenditure per train mile .. . 3s. 10}d. 
Expenditure to earnings per cent... 54°48 
Number of passengers a 5,614,666 5,768,074 
Tonnage of goods stock 1,080,986 1,100,474 
Tonnage of live stock .. arate 46,127 29,078 
Tramways. 
Quarter ending 
March, March, 
1897. 1898, 
Miles open .. 62} .. 62} 
Revenue £78,060 £79,964 
Expenditure £56,012 £61,626 
Tram milesrun.. . Sie 779,129 .. 805,241 
Earnings per tram mile.. 2 fs. .. Ws. Tide. 
Expenditure per tram mile... .. .. 1s. 5jd. Is, 64d 
Expenditure to earnings, per cent. .. TL°75 77°06 
Number of fares collected «. «. 18,459,834 18 876,523 


An extension of the tramway system was opened to Willoughby 
—a suburb of Sydney—on 25th April, for a distance of 2 miles 
45 chains, and is worked by electric traction. 

It is expected that the work of fitting the goods trucks with 
the Westinghouse brake on the Victorian railways will all be 
completed by Junenext; already £30,000 has beenspent on this work. 

The revenue of the New Zealand railways for the year ending 
March last was £1,376,008, being an increase of £101,008 over last 
year; the expenditure amounted to £857,191, being an increase of 
£68,137. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

A large vertical boiler.—The Lowney chocolate factory has 
recently put in two of Deane’s patent vertical boilers, the special 
features in which are the means for complete combustion and for 
inspection of the tubes. The boiler is 28ft. 7#in. high overall, and 
7ft. 6in, diameter in the shel]. The fire-box is 6ft. 6in. diameter 


| at the grate, and tapers to a slightly smaller diameter at the tube 


sheet, which is 8ft. 64in. above the grate. The great fire-box 
space allows of the almost complete combustion of the gases from 
semi-bituminous coal before they enter the tubes. In this way 
the boiler is made practically smokeless, Above the tube plate are 
250 tubes 2}in. diameter and 15ft. long, their combined area of 
opening being 5} square feet. Between the tubes and the shell of 
the boiler there is space for a man to walk, inspection being facili- 
tated by a ladder hung from rollers on a ring inside the top of the 
boiler, so that the inspector can run the ladder around. When the 
boiler is in use this ladder is clamped, so that the ebullition of the 
water will not cause it to vibrate. The upper tube sheet is 
flanged and riveted to the shell, while a conical ring plate is 
riveted to the tube sheet and shell. This plate is perforated, and 
the space behind it forms an annular steam drum or chamber, from 
which the 7in. steam pipe is led. The boiler has 2218 square feet 
of heating surface, and 33 square feet of grate surface, or a ratio 
of 1 to 67°21. The working steam pressure is 200 lb. per square 
inch. The fire-box is of jin. steel, and its outer shell of in. 
steel, the two being connected with solid and hollow stay bolts in. 
long at the bottom of water leg, and 8in. at the top. The tube 
plates are Zin. thick, and the two telescopic shell plates are 8ft. 5}in. 
high and 23in. thick. The circumferential seams are double 
riveted, and the vertical seams have 10}in. outside butt straps, 
and 273in. inside butt straps. An 18in. manhole ring is placed in 
the lower shell plate. 

Water supply intake.—The city of Chicago takes its water supply 
from Lake Michigan by means of long tunnels under the bed of the 
lake, with vertical shafts at the end of the tunnels. Each shaft is 
carried up to the surface of the water by a so-called “crib,” 
consisting usually of two concentric steel cylinders, floated into 
place, and sunk. Concrete is then filled into the annular space. 
The latest crib is three miles from shore, and the cylinders are 
110ft. 10in. and 60ft. in diameter, the latter being the diameter of 
the well or shaft connecting with the tunnel. Suitable openings, 
fitted with gates and gratings are provided in the sides, opening 
into the well. Upon the top of the crib is a steel and masonry 
superstructure, circular in form, with a semicircular building for 
the crib-keepers and the men in charge of the lighthouse on the 
crib. The building is about 18ft. wide, and has a basement floor 
primed in the concrete wall, and an upper floor level with the 
main surface of the crib, which is 22ft. above the water-line. In 
the basement are the lamp-room, machine shop, engine and boiler 
room for the steam heating and electric lighting plant, and coal 
and provision stores. For the electric lighting there will be a 
9-horse power gasoline engine, and a 75-light dynamo. On the 
main floor are the kitchen, two dining-rooms, men’s rooms, two 
bedrooms, and areceptionroom. Between the ends of the building 
is a semicircular promenade. The well and building have steel 
roof trusses radiating from the centre of the well, and a gallery 
extends around the inside of the well. From the boiler-room 
rises a brick chimney 36ft. high, and directly over the lamp-room 
is a steel-framed tower 40ft. high, supporting a cast iron lantern, 
in which will be an are light, raised and lowered through a steel 
tube. The crib or shaft is already completed, and work will soon 


THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


As usual immediately after the quarterly meetings, buying and 
selling has been of a restricted character, consumers having alread 
negotiated at that gathering for most of the supplies which the, 
require. A good accession of orders has been received both in th, 
crude and manufactured iron departments, and producers are oe 
| settling down for the new quarter to get out the freshly-bookeq 
| Work, In cases where no more orders have to be given out, sellers 
| quote very firmly, the higher levels reached last week being fully 
maintained. The marked bar makers are generally considered ty 
| have acted wisely in adhering to the £7 10s. basis for the present - 
| but if the current trade revival continues a rise in this class of jroy 
The Ear! of Dudley 





| may take place before the close of the year. 
| continues to quote his L,W.R.O, brand at his customary 12s, ¢q 
| above the basis price, making this sort of iron £7 12s. 6d. One op 
two other firms also, who usually quote extra rates, are doing so on 
the present occasion. 

The action of the Unmarked Bar Association, notified in last 
letter, fixing the basis price at the quarterly meeting at £6 5s, per 
ton, has been paralleled by the makers of North Staffordshire, the 
new quotation of Robert Heath and Sons being likewise £6 5s 
This advance in unmarked iron is strongly supported on the 
ground that owing to the increase in the prices of fuel and pig 
iron, and the cost of insurance under the Compensation Act 
business could not be carried on profitably at previous prices, ‘ 

With regard to galvanised corrugated sheet iron, Mr. J, Pp, 
Lacy presided at the quarterly meeting of the Galvanised Iron 
Trade Association. Prices were firmer, but no alteration was 
declared. It was pointed out, however, that galvanisers were 
losing money at the existing quotations, and it was determined to 
make every effort to uphold quotations at the present level of 
£10 5s. to £10 10s. for 24 gauge delivered Liverpool. The high 
price of spelter—touching recently £21 per ton—was strongly 
commented on, and it was pointed out that in other 
respects also, producers of galvanised iron were at the present 
time heavily handicapped. The plain black-sheet makers held 
their quarterly meeting under the chairmanship of Mr, §, 
Parkes, M.P. Most of the manufacturers in South Staffordshire 
were represented, but the Welsh and Lancashire firms have not 
yet come into the amalgamation. The chairman stated that the 
position of the trade was improving and orders were more plentiful, 
but the advance in the price of sheets had not compensated for the 
increased cost of pig iron and coal. It was generally felt that 
prices should be further enhanced, but in the absence of commu- 
nication from other districts no definite action was taken, though 
it was understood that makers would adhere firmly to existing 
quotations and obtain the best possible terms. Prices at the 
present time are understood to be from £6 12s. 6d. to £6 15s, for 
doubles, with other grades in proportion. Hoops are in fair 
demand from £6 5s, to £6 10s.; and £5 17s, 6d. is asked for gas 
tube strip. 

One or the most pleasing features of the current trade position 
is the sustained activity at the steelworks. The quarterly meet- 
ings have resulted in the booking of considerable orders for this 
material, and the steel firms have, to all appearance, an excellent 
time before them. Requirements having mostly just been satisfied, 
there is, of course, not much fresh business being transacted ; but 
it is understood that for any new orders a shade above recent 
contract prices would be required, and these were about as follows: 

Bessemer billets and blooms, £4 15s. to £5 ; best Siemens ditto, 
£5 to £5 5s.; steel bars, £6 5s. to £6 7s. 6d.; steel plates, 
£5 17s. 6d. to £6 2s, 6d.; steel angles, £5 10s. to £5 15s.; and 
girders, £6 5s, to £6 17s. 6d. 

Pig iron continues at about the following rates :—Staffordshire 
cinder, 42s. to 43s.; part-mine, 45s, to 48s.; all-mine, 52s, 6d. to 
55s.; best ditto, 66s. bd. to 69s. 6d.; Northampton forge, 45s. td, 
46s, 6d.; North Staffordshire forge 46s, to 47s. 6d.; and Notting- 
ham, Leicestershire, and Derbyshire, 47s. to 48s. 6d. The blowing 
in of more furnaces has been suggested, and although some of the 
large purchasers are in favour of keeping the output as small as 
| possible, yet there are others who desire to take the fullest possible 
advantage of the current rises in values, and, contrary to the 
position of a short time ago, it now seems probable that one or two 
more furnaces may be re-lighted before long. 

The Roll Casters’ Association ask firmly this afternoon the 10s. 
advance which was declared on quarter-day in the price of chilled 
rolls, and the 5s. advance which on that occasion they also asked 
on grain rolls, They declare that the high price of pig iron leaves 
them no alternative. 

The district engineering trades are in a healthy state, there 
being a large quantity of work in hand, especially in the heavier 
industries. On account of the local connections of that firm con- 
siderable interest is taken in the details this week to hand 
regarding the order secured by Messrs. Briscoe, Drysdale, and 
Co., of Sydney, for the supply of 3500 tons of British steel plates 
and rivets for a large water-supply scheme. 











NOTES FROM LANCASHIRE. 


(From our own Correspondents. ) 

Manchester.—Although it can scarcely be said that prices are 
advancing to the extent that might have been considered probable 
in view of the activity prevailing throughout all branches of trade 
connected with the engineering, iron, and coal industries, the posi- 
tion, taking it all through, is a satisfactory one, and except that pig 
iron remains about stationary, with some brands scarcely maintain- 
ing recent full rates, the general tendency is in an upward direction, 
especially in nearly all descriptions of manufactured material. In 
fact, as regards manufactured steel, makers as a rule are so 
heavily sold that it is less a question of price than of executing 
orders, and the chief complaint amongst consumers and merchants 
is that they are unable fo get deliveries of material already bought, 
and this particularly in angles and plates. 

Business on the Manchester Iron Exchange during the past 
week has been somewhat irregular. In pig iron moderately large 
transactions have here and there been put through, whilst in other 
quarters the reports are that buying continues only quiet. The 
most significant feature is that prices, even where buying has been 
fairly active, do not show any improvement; and although 
makers are firm at their list rates, they have not been able to 
maintain the slight advances which in some instances were a short 
time back being quoted, and transactions of any weight that have 
been put throngh have for the most part been settled on the 
minimum basis. For local and district brands quotations are 
practically unchanged from last week. _A trifle under the full prices 
lately quoted by makers of special brands of Middlesbrough has been 
taken, sales having been made at a little over 49s. net, delivered by 
rail Manchester, with ordinary G.M.B.’sabout48s. 10d. Scotch ironis 
ashadeeasierin some instances, merchants quoting 49s. 6d. to 49s. 9d. 
for Glengarnock, and 50s. to 50s. 3d. for Eglinton, delivered Man- 
chester docks. Ordinary brands of American pig iron are still 
quoted about 47s. 6d. net cash, delivered Manchester docks, 
but there are no buyers at this figure ; and although considerable 
inquiries are reported, business would scarcely seem to be practi- 
cable within 9d. to 1ld. of the above quotation. Special brands 
are still quoted about 50s. per ton at docks, 

So far as orders for bars are concerned, finished iron makers 
continue very busy, and have no difficulty in maintaining higher 
prices, but the advance has not been quite so strong as had been 
anticipated. The Lancashire makers have not gone beyond 2s. 6d., 
and itis exceptional where North Staffordshire manufacturers have 
made a firm advance of 5s, per ton. For delivery in the. Man- 








Johnson, jun. 





be commenced on the superstructure, 





chester district, the average prices are £5 17s, 6d. up to £6 for 
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hire, and £6 2s. 6d. up to £6 5s, for North Staffordshire 
Lancas oops are only in moderate request at late rates, and sheets 
bars. | “tgieguest ices low. 

in quiet, with prices low. 

rorativity characterises all sections of the steel trade, and quota- 
Re in many cases are altogether governed by circumstances, 
pa foundry hematites may be said to average about 60s. to 61s., 
os 9h, delivered Manchester. Makers of steel bars and plates 
lee in some cases so heavily committed that they are indifferent 
selling further, and ask what are really prohibitive prices. 
s range from £6 2s, 6d. and £6 5s. to £7 10s, and 
common steel plates average £6 10s. to £6 12s. 6d.; 
ates, £6 17s, 6d. to £7 per ton delivered here. 

The reports which I receive from: sources representing both 
the employers and the workmen show no indication of any 
Jackening in the activity throughout all branches of the engineer- 
ye trade. Pressure of work continues throughout every section, 
with new orders coming forward in ample quantity to replace 
those running out, with the result that in all directions, as I have 
sreviously noted, extensions of plant or enlargements of works 
are in progress or being put in hand to meet the increasing 
pressure. ‘I'he usual monthly returns of the trades union 
organisations, although in some cases they are still suffering from 
the effects of the recent disastrous dispute, show a continued 
steady decrease 1n the members out of work, the Amalgamated 
Society of Engineers having 350 less on the books, as compared 
with last month, whilst the Steam Engine Makers’ Society has 
now not more than one per cent. of the total membership in 
receipt of out-of-work benefit, and in the Manchester district 
practically a ‘*clear book” is reported, the same remark also apply- 
ing to several other important centres of engineering. The United 
Machine Workers’ Society has still above the usual average of 
unemployed members, but the number on benefit shows a con- 
siderable reduction in the returns issued a couple of months back. 
The unemployed list, which was then 6 per cent., is now only a 
little over 4 per cent. of the total membership, whilst in Lanca- 
sbire and Yorkshire the proportion has gone down from 8 per cent. 
to6 per cent. of the membership in those districts. It may be 
mentioned that in the above society the bulk of the unemployed 
members are in the Oldham and Bolton districts, where, owing to 
special causes, a considerable proportion of the men have not 
got back to work since the settlement of the dispute, about 
16 per cent. of the local membership being still on dona- 
tion in the above centres, and even this large  per- 
centage represents a reduction of 5 per cent, on the previous 
returns. Manchester itself has only 3 per cent. on the out-of-work 
list, whilst Barrow, Wigan, Lancaster, Leeds, Blackburn, Bradford, 
Halifax, and Keighley, all return a clear book. With regard to 
wages, the general secretary of the Amalgamated Society of Engi- 
neers reports that there has been a general upward tendency, and 
a disposition to settle any matters that may arise in an amicable 
spirit, but the present pressure of work is perhaps standing in the 
way of convening conferences under the conditions of the recent 
settlement, and as a result one or two — requiring adjust- 
ment are for the present being held in abeyance. 

The Manchester Association of Engineers, putting aside for once 
the ordinary and more serious pursuits of the Society, on Saturday 
last arranged an enjoyable picnic, to which ladies were invited. 
By the kindness of Lord Derby, the park, private grounds, and 
mansion at Knowsley had been thrown open to the Society, and 
a party numbering upwards of seventy members and ladies spent 
an exceedingly pleasant afternoon amongst the surroundings of 
this historic house and in an inspection of some of its priceless 
treasures. Mr. Henry Webb, the President of the Association, in 
expressing thanks to Lord Derby, said they had been afforded 
an opportunity of seeing something that was quite unique ; in the 
midst of probably one of the most densely populated industrial 
districts in the world, they had one of the finest parks in the 
country, and a splendid example of the ‘‘stately homes of 
England.” 

The rapidly extending development of electrical appliances not 
only for lighting, but for motive power, has necessarily created an 
exceptional demand for special machine tools to meet the require- 
ments of electrical engineers, During the past week I had an 
opportunity of inspecting a double vertical spindle profiling and 
general milling machine which Messrs, William Muir and Co., 
Limited, of Manchester, had just completed for an electrical com- 
pany in the Midlands, In this machine, which, I may add, is the 
largest of its type that has yet been made, the cross slide is of very 
massive construction, and soarranged that the balance weight for the 
cross slide is placed in a pit under the machine. The cross slide is 
operated by power up and down the face of the uprights, which 
are of heavy box pattern, The transverse carriages on the cross slide 
have independent, variable, and reversible self-acting feeds, which 
can also be operated by hand, with releasing motions to the screw 
for quick traverses, by hand wheel, pinion, and rack. The right- 
hand carriage and spindle will traverse the full width and area of 
the table, which is 8ft. wide by 12ft. long, by over 9ft. between 
the uprights, and 4ft. between the cross slide when in highest 
position, and the top of the table. The spindle slides are adjustable 
vertically by screw sand also by hand wheel. The spindles are of 
hard steel; each spindle is driven by independent cones, and 
double and bevel spur and cut bevel steel gear, arranged for 
nilling cutters from 2in. up to 18in. diameter, at various 
rates of speed applicable to British metals, In connection 
with each carriage and spindle there is a centrifugal pump, 
with fittings and connections for lubricating the cutters 
with soap and water when milling steel. The whole machine 
occupies a floor space of 24ft. by 26ft., the total weight being 
about 40 tons, independent of the balance weight, which is in 
itself upwards of six tons, 

In passing through the works of Messrs. Wm. Muir and 
Co., | was also shown a number of other special machine 
tools they had in hand, one particularly noticeable being a 
large horizontal drilling, tapping, studding, and _ boring 
machine, having a 6in. spindle, with 36in. self-acting feed 
traverse, a vertical range of 10ft., and a horizontal range of 
l2ft., and three separate ratios of fixed feeds, for drilling 
and boring the larger holes in various classes of marine work. 
The driving of this machine is through heavy spur and cut steel 
bevel wheels ; the upright is of massive proportions, working upon 
an exceptionally wide bed, and the whole of the movements of 
the upright spindle, slide and spindle, can be operated simulta- 
heously or separately by hand or power motion controlled from 
the spindle slide. The above tool was being built for a marine 
engineering and shipbuilding firm on the Tyne, and for the same 
firm Messrs, Muir had also in hand an exceptionally large vertical 
milling machine for milling connecting rods—crank webs, &c. 
Amongst other noticeable tools in hand was one for boring and 
planing out torpedo tubes, and the firm had also in course of 
construction several screw-cutting and large chuck lathes, numerous 
vertical, profile, and general milling, slotting, and drilling 
machines, 

I also noticed a new departure in the arrangement for driving 
lathes for electric motors, in which the two-speed motor was 
placed upon a bracket attached to and immediately over the fast 
headstock, so that the whole of the machine was self-contained, 
and took up no more room than an ordinary belt-driven lathe, 
Whilst the high velocity of the motor enabled exceptionally small 
four-speed cones to be used for the twenty-four variations in the 
speed. A similar adaptation of the above arrangement had been 
recently applied to a radial drilling machine, in which the 
mechanical motion can be instantly changed from a quick drilling 
Speed to a slow tapping speed by the simple movement of a lever. 

All descriptions of fuel for iron-making, steam, and general 
manufacturing purposes continue in active request, the only class 
of coal hanging upon the market being the better qualities for 
house-fire purposes, and even these are moving off better than is 
usual at this time of the year, with very few collieries working less 
than five days per week, and although stocks are accumulating 
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prices are still generally maintained at about last month’s rates, 
Common round coals move off freely for steam and forge purposes, 
and at the pit mouth are fetching, according to quality, from 7s. to 
7s. 6d. per ton. Many of the Lancashire collieries are short of 
engine fuel to meet requirements, but in some of the outside districts 
there are plentiful supplies, with the result that, although here 
and there Lancashire coalowners have put up their quotations for 
slack about 3d. per ton, advances are not very readily obtainable 
from large buyers. The average quotations at the Lancashire 
collieries may, however, be given at about 3s. 6d. to 3s. 9d. for 
common sorts, 4s, to 4s, 3d. medium, and 4s. 9d. to 5s, for the 
best descriptions. With regard to contracts in all classes of fuel 
the position remains as J last reported. 

A fairly active demand still comes forward for shipment, with 
8s. 6d. to 8s. 9d. readily got for good ordinary steam coals delivered 
Mersey ports, but large buyers are very cautious about contract- 
ing — at advanced rates, which in some instances have been 
quoted. 

Barrow.—The hematite pig iron trade remains very steady, and 
business is being done on a liberal scale. Orders are especially 
brisk for Bessemer descriptions, which are quoted at 5ls. 6d. to 
52s, 6d. per ton net f.o.b. Makers are more firm ; and there is a 
tendency to higher prices, as the prospects of a scarcity of 
hematite pig iron are improving. Gales for forge and foundry 
qualities of hematite are very few, prices being too high for the 
use of commoner hematites for ordinary purposes ; and as a con- 
sequence very little of this class of iron is produced, and only 
then by accidental means, as the furnaces are regularly kept on 
Bessemer blast. Warrant iron is very firm at 50s, 10d. net cash 
sellers, 50s, 94d. buyers, Stocks are steady, and show a decrease 
on the week of 1342 tons. Forty furnaces remain in blast, as 
compared with thirty-seven in the corresponding week of last 
year. 

fron ore is in extremely active demand, and raisers have a very 
full programme of work before them. They are busily employed 
in several instances in the attempt to increase the output by open- 
ing out new workings where good beds of ore have been discovered. 
As the demand is greater than the supply the necessity of increased 
supplies is very apparent. Prices are exceptionally firm and good. 
Ordinary sorts are selling at 12s, 6d. to 14s, 6d. per ton net at 
mines, Best sorts of ore find a ready sale at 16s. to 17s. per ton, 
and Spanish ores, which are still largely imported, are at 17s. per 
ton net at mines, 

There is great activity in the steel trade, and orders are coming 
to hand very freely for heavy rails on home and colonial account. 
Business is likely to be brisk for some time, as the requirements of 
consumers at home and elsewhere are as full and as likely to be 
continuous as they were when the improved demand set in a few 
years ago. There is no change in price, £4 10s, being still the 
value of heavy sections, and £5 10s. light sections net f.o.b. 

Shipbuilding material is in very active demand, and the mills 
are all very busily employed, and likely to remain so for a con- 
siderable time to come, Other sorts of steel are in brisk request. 

Local shipbuilders are well supplied with orders, and report a 
good demand for various sorts of high-class tonnage. The out- 
look in the shipbuilding trade is better than it has been for some 
time, and it is evident some big work is coming forward. 

Coal is in very full request, and prices are well maintained. 
Coke is dear at 17s. 6d. delivered. 

Shipping is busy in iron and steel exports. The total exports of 
iron and steel for 1896 were 451,152 tons, ascompared with 485,907 
tons in 1897, and 579,328 tons in 1898. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE continuous warm weather has caused a shrinkage in the 
metropolitan demand for South Yorkshire coal, and stocks are 
beginning to accumulate at several of the collieries. The weight 
sent to London is, of course, increased by the closure of the South 
Wales coaJfield, and merchants in ordering what they want take 
care not to overstock themselves lest that struggle should suddenly 
come to an end, and then prices, it is expected, would fall to some 
extent. Best silkstones are now making 9s. to 9s. 6d. per ton; 
ordinary, from 7s. 6d. per ton; Barnsley house, 8s. to 8s. 6d. per 
ton ; seconds, from 7s. per ton. In steam coal the whole output 
promptly finds a market. The demand is keenest for the best 
qualities, a larger supply of which could be sold at fully current 
rates. The demand both for export and inland consumption is 
maintained very steadily, The diminution of the output e some 
40,000 to 50,000 tons, caused by the pit lads’ strike, has occasioned 
no little inconvenience. Buyers of hard coal in the open market 
have been particularly affected. They have had to pay from 2s. 
to 2s. 6d. per ton in excess of the price at which contracts 
have been made for the superior qualities of that class 
of coal. For the last half of the year contracts for supplies have 
been taken at from 7s. 6d. to 7s. 9d. per ton for best hard. In 
the open market 8s. to 8s, 6d. per ton has to be given, with even a 
little more for prompt delivery. In gas coal values are firm, but 
quotations are unaltered. The brisk demand previously noted for 
engine fuel, for the manufacturing districts of Yorkshire and 
Lancashire, is well maintained. Nuts make 6s. to 7s. per ton; 
screened slack, from 4s. 6d. per ton; pit slack, from 2s. 6d. 
per ton. Coke keeps well called for at the recent advance in 
values ; ordinary qualities, 9s. to 10s. per ton ; best, 11s. to 12s, 
per ton. 

The Council of the Derbyshire Miners’ Association, at a special 

meeting held at Chesterfield, have decided to accept the offer of 
the coalowners in regard to wages. This is a further guarantee 
that peace will prevail in the coalfield for two years. The coal- 
owners’ proposal having been somewhat inaccurately stated, it may 
be useful for the sake of clearness to know that, briefly, its pro- 
visions are :—(1) That 24 per cent. advance commence on the Ist 
of October this year ; (2) that a Board of Conciliation be formed 
to commence on January Ist, 1899 ; and (3) that if the conditions 
of trade warrant it during the two years commencing January Ist, 
1899, to December 31st, 1900, advances may be made to the extent 
of 15 per cent. higher, making a total of 45 per cent. on 1888 
prices. 
The iron market continues pretty much as reported last week. 
Though prices are firm all round, there is no movement sufficient 
to cause an immediate rise in quotations. Hematites remain at 
59s. to 61s. per ton according to brand ; common forge iron at 
Sheffield fetches 42s, 6d. per ton. These quotations show an 
advance of about ls. per ton in hematites, and 2s. 6d. per ton in 
forge iron, over the rates of the corresponding period of twelve 
months ago. The advance in pig iron is somewhat noteworthy, 
and it is caused through several reasons. There is, first, a brisk 
demand for iron in the whole of the Birmingham district. Again, 
agricultural implement makers are large consumers, and their re- 
quirements of late have been in excess of the average. The 
exports to foreign countries and the Colonies have also been good. 
A special feature has been the increased call for corrugated sheets 
for the Colonies, particularly for South Africa and Australia, and 
that has necessitated the use of large quantities of pig iron. 

No new orders have been received during the week for military 
material, and nothing beyond the usual amount in marine and 
railway work, but the reports from all the East End establish- 
ments combine in stating that the plant and machinery are busily 
employed all round, and the manufacturers have quite as much to 
do as they can manage even should orders hold off for some 


time. 

In the lighter industries there is no change to report, the general 
condition of business being somewhat quieter than usual, In 
machine sections for agricultural purposes there has been a capital 
trade done during the season. The Machines Accidents Act, 
which comes into force on August Ist, has caused considerable 


for cattle on farms. Amongst these are chaff-cutters. Messrs. 
John Crowley and Uo., Limited, Sheffield, have obtained the highest 
award—gold medal—at the Royal Lancashire Agricultural Society’s 
Show, held at Blackburn on July 14th, 15th, and 16th, for their new 
combination chaff-cutters—S, Edwards’ patent—fitted with safety 
appliances to comply with the Act mentioned. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

A MARKED improvement has been noticeable in the trade this 
week, the pig iron industry especially, but that was not unlooked 
for, as almost invariably about this period of the year there is an 
upward movement, caused by the setting in of the demand for iron 
for autumn delivery. For the greater part of the month business 
has been progressing, but until this week it has been very slowly 
indeed. Consumers and speculators now recognise that the 
summer lull is disappearing, and buyers have been during the past 
few days more numerous than sellers ; in fact, the latter are hold- 
ing back for the higher prices which they expect to realise when 
the autumn demand is in full swing. Still a considerable amount 
of business has been done this week, and better prices have been 
realised than have been reported since the latter part of May. 
The tone has become cheerful and encouraging, and the expecta- 
tions are that the autumn business will be very brisk on export 
account, while the home requirements, which have been extra- 
ordinarily good all the year, show no signs of falling off. Conti- 
nental consumers and merchants are beginning to buy rather 
freely, more especially German and Swedish firms. The latter 
require principally No. 1 Cleveland pig iron. They were 
formerly large buyers of this quality, but from motives 
of economy, following the imposition of heavier duties, they 
have lately been using more No, 3, which, however, they 
find does not answer their purposes so well, and they are therefore 
returning to the use of No. 1, and the price of this has been raised 
to 42s. 6d. per ton f.o.b. It has improved in value more than No. 3. 
It is not expected that Germany will this autumn take anything 
like the quantity of Cleveland iron that was sent last year at that 
season, but there is not now the same combination of circumstances, 
for the production over there has been since very much enlarged, 
and German consumers can, to a larger extent, satisfy their require- 
ments at home. 

No. 3 Cleveland pig iron has not this week been obtainable 
either from makers or merchants for prompt f.o.b. delivery under 
40s. 6d. per ton; but since Tuesday, 40s. 74d. has been the 
minimum of sellers, while 40s. 9d. has been paid for August delivery, 
and 41s. up to the end of September, but some of the leading firms 
will not take less than 41s. for prompt. No. 4 foundry is advanced 
to 39s. 9d. and grey forge cannot well be bought under 38s. 6d. 
No. 4 foundry is rather scarce, but forge qualities are in better 
supply than demand this week, because of the stoppage of 
deliveries to Scotland, where the holidays have caused a cessation 
of operations. : 

The price of mixed numbers of East Coast hematite pig iron 
for early f.o.b. delivery is fully 51s. 6d. per ton, and makers 
have plenty of orders on their books. The increasing prices 
of ore and coke do not well admit of less being taken with- 
out loss, and the uncertainty about obtaining regular supplies of 
ore when the Americans harass the coast of Spain keeps sellers 
back. The lowest price now asked for Rubio ore is l4s, 3d., 
delivered Tees or Tyne, and that for prompt only. 

Exports of pig iron from the Cleveland district have been greatly 
curtailed this week, as Scotland, which on the average requires 
1200 tons daily, has taken scarcely any on account of the holidays 
there. To Germany also—the next best customer—the tonnage 
sent is below the average. Altogether, only 54,587 tons have been 
shipped this month to 20th, against 66,580 tons last month, and 
59,946 tons in July, 1897, to corresponding day. The stock of pig 
iron in the public warrant stores, therefore, shows some increase, 
and the quantity held by Connal’s on 20th was 92,685 tons 
Cleveland iron, increase 2610 tons for month, and 42,835 tons 
hematite, decrease 2164 tons for month. 

Messrs. Walker, Maynard, and Co., Redcar Ironworks, Middles- 
brough, have re-opened the Kiltonthorpe Ironstone Mine, near 
Brotton-in-Cleveland, which they leased from Mr. W. H. A. 
Wharton, the owner of the estate, some two or three years ago. 
The pit was not worked for twenty years, and has been put into 
a workable condition by Mr. Ralph Clough, mining engineer. The 
mine is now in thorough repair, and on Saturday the first train load 
of ironstone was sent to the Redcar Ironworks. The drilling 
machines are to be worked by electricity, and the pit heap and the 
bottom of the shaft and the principal roadways will be lighted by 
it. 

The demand for manufactured iron and steel in all branches is 
satisfactory, and the production has never been so large as at 
present. There is no indication of the activity abating this year, 
more especially in those branches which derive a large portion of 
their work from the shipbuilders. These latter never have had 
their yards so full of work, and they continue to receive orders 
for large vessels. Steel ship plates are firm at £5 17s. 6d., and 
angles £5 15s., while iron ship plates have advanced until some 
have been sold at 1s. 3d. only below steel plates, though £5 15s. is 
more nearly the quotation. The business of iron platemaking is 
confined to very few hands now, as nearly all the platemakers 
have become producers of steel plates, the demand for which is 
much more general. Iron ship angles are about £5 10s., and 
packing iron is at £4 17s. 6d., while common iron bars are steady 
at £5 7s, 6d. All these prices of manufactured iron and steel are 
less 24 per cent. discount and f.o.t. Makers of heavy steel rails 

uote £4 12s. 6d. net at works, and report a brisker inquiry and 
p vor Mr. Charles Wood has commenced operations at his 
new works, near Cargo Fleet, where he will supply materials for 
the equipment of light railways. 

Among the orders given out for new shipping during the last 
few days Messrs, A. Craggs and Sons, Middlesbrough, have booked 
one for a steel steamer of 7000 tons for Messrs, Lockie and Co., of 
Newcastle, and her engines will be supplied by Sir C. Furness, 
Westgarth, and Co., Middlesbrough. Messrs. R. and W. Haw- 
thorn, Leslie, and Co., will build three steamers, each 420ft. long 
and 8000 tons deadweight, for Messrs. W. Milburn and Co., 
Newcastle. 

On Monday, at a conference between the employers and the 
representatives of the men at the shipyards on the Tyne, Wear, 
and Tees, it was arranged that time wages should be advanced 
1s. 6d. per week, and piece prices 5 per cent. from the first full 
pay in August. 

The Admiralty have contracted with Sir W. G, Armstrong, 
Whitworth and Co., Elswick, for the mountings for four 12in. 
45-ton breech-loading guns on board each of the battleships 
Albion, Glory, and Implacable, and they have also under construc- 
tion similar gun mountings for the battleships Ocean, Canopus, and 
Goliath, 

The death is announced of Mr, William Belk, C.E., who for 
twenty-five years was engineer to the Hartlepool Port and Harbour 
Commissioners. It is only two months since he resigned on 
account of ill health. He was forty-nine years of age. 

The briskness in the demand for steam and bunker coals is 
almost unprecedented ; and although coalowners are raising as 
much as they can, and there is no idle time at the pits, there is 
quite a difficulty in satisfying the requirements of consumers, who 
have been sending orders to Northumberland and Durham in 
greater numbers on account of the stoppages in the Scotch pits for 
the holidays, and of the Welsh collieries on account of the strike. 
Best Northumberland steam coal is fully 13s, 6d. per ton f.o.b., 
and 6s, to 6s. 6d. has to be paid for steam smalls. For ordinary 
unscreened bunker coal 10s, per ton f.o.b., and even more has been 
paid, and 9s, 3d. is freely offered. Durham gas coal has been 
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sale, and lds, 3d. per ton delivered on Tees-side will readily be 
paid for average qualities, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been little doing in the iron and coal-producing dis- 
tricts of Scotland this week in consequence of the annual trades 
holidays, which are now in full swing. For several weeks these 
holidays in different localities will interfere with business ; but the 
principal interruption is that which now exists in the Glasgow dis- 
trict. The works are closed all this week, and next week will be well 
advanced before a general resumption takes place. In busy times 
like the present, the workmen usually remain out longer than 
when there is less doing. 

The Glasgow iron market wasclosed from Thursday of last week till 
Tuesday of the present week. Since its re-opening there has been 
very little business, and only a languid interest has been shown in 
warrants, there being practically no inquiry on the part of con- 
sumers. The business in Scotch warrants has been from 45s, 114d. 
to 46s. cash, and 46s. 24d. one month. Cleveland warrants have 
sold im limited quantity at 40s. 3$d. cash, and 40s. 6d. one month. 
For hematite warrants the demand has been comparatively poor, 
and the sales occurring have been at 50s. 1ld. to 51s. cash, and 
51s. 14d. one month. 

Owing to the stoppage of the steelworks for the holidays, there 
has been scarcely any business in Scotch-made hematite, for which 
merchants quote 54s., delivered in railway trucks at the works. 

Scotch makers’ pig iron has been firm, the prices being as 
follows :—Govan and Monkland, f.o.b. at Glasgow, Nos. 1, 46s. 74d.; 
Nos. 3, 46s. 14d.; Wishaw and Carnbroe, Nos. 1, 46s. 9d.; Nos. 3, 
46s. 3d.; Clyde, No. 1, 5ls.; No. 3, 47s. 6d.; Gartsherrie and 
Calder, Nos. 1, 51s. 6d.; Nos. 3, 47s. 6d.; Summerlee, No. 1, 
52s.; No. 3, 47s. 6d.; Coltness, No. 1, 56s.; No. 3, 48s.; Glengar- 
nock at Ardrossan, No. 1, 51s, 3d.; No. 3, 46s. 3d.; Eglinton at 
Ardrossan or Troon, and Dalmellington at Ayr, Nos. 1, 47s. 9d.; 
Nos. 3, 46s.; Shotts at Leith, No. 1, 52s, 6d., No. 3, 48s. 6d.; 
Carron, at Grangemouth, No. 1, 52s.; No. 3, 48s. 6d. 

The Scotch pig iron shipments have been smaller than usual, 
amounting to only 4367 tons, compared with 8311 in the same 
week of 1897. The imports of pigs from the North-East Coast of 
England into Grangemouth have been 3900, being 249 tons more 
than in the corresponding week. 

Business in the finished iron and steel, and foundry and en- 
gineering trades, is at a stand in consequence of the holidays. 

In the coal trade there is a limited business for the time, but 
the tone is quite firm, and there is no change in prices. The 
coal shipments from Scottish ports amounted to 227,940 tons, 
against 247,190 in the preceding week, and 172,533 in the corre- 
sponding week of last year. 

Arrangements are being made for the erection of a new tube 
works at Coatbridge, 20 acres of ground having been leased for the 
purpose by the Clydeside Tube Company from Messrs, Wm. Dixon 
and Co., Limited, of the Calder Ironworks. 

The Ocean Steamship Company has contracted with Messrs. 
Scott “a Co., shipbuilders, Greenock, for four steamers of 8000 
tons each, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

IN arun over various lines this week I was very much interested 
in noting the variety of strange coal wagons at different sidings, 
and in connection with some of the industries that are at work the 
usual supplies were conspicuous vy their absence, and it was 
evident that the loss to many a leading colliery has been the gain 
of a number of firms, who have had a temporary and golden oppor- 
tunity. Some of the struggling new associated companies have 
been able to show substantial results, and it is not improbable but 
that business may be secured which will continue. So far 
I have not seen many North Wales trucks down south, 
though Wrexham has been sending largely to Birkenhead. 
Rumour has it that American coal may find its way into 
South Wales, possibly as an experiment. Up to the present 
the output of non-associated collieries is sufficient to meet 
the chief demand, I was pleased to note that steam is well 
kept up at the large collieries, and siding work is in places being 
extended and improved. The colliers, too, have had valuable 
concessions, and generally have been free to use the waste coal on 
the tips. In the aggregate thousands of tons, a good deal of it 
useful coal, have been thus utilised. 

Last week there was a good deal of coal shipped off, principally 
from Cardiff and Swansea. The exports from the latter included 
17,395 tons for France, 3163 tons Germany, 2523 tons Russia, 
3750 tons Italy, 2399 tons Port Nolloth, 1900 tons Port Arthur— 
China—and 2550 tons San Francisco. This week again is a busy 
one, and amongst the Cardiff exports 2450 tons went to Bilbao, 
2095 to Punta Arenas, 2700 tons Genoa, 4200 to Buenos, 

The result of the last meeting of the workmen and coalowners 
has been to harden prices, and a slight advance has been notice- 
able from Monday to mid-week. The quotations, Monday, 
for best steam were 21s. 6d. to 23s. Mid-week they were firm at 
22s. 6d. to 23s. 6d., and the output of the steam coal collieries 
now working having been practically disposed of over July, a good 
deal of difficulty has been ex ak buying. The steady 
demand for steam has also told favourably on house coals, and 
still further postponed the usual decline. 

Closing prices this week at Cardiff were as follows :—Best steam, 
22s, 6d. to 23s. 6d.; best Monmouthshire, 17s. 6d. to 18s. 6d.; 
drys, 17s. to 17s. 6d.; best steam small, 12s. 6d. to 13s. 3d.; and 
seconds, 11s. to 11s. 3d. Last Saturday ordinary small could be 
secured at 10s., and prices as given are firmly held. Best house- 
— selling at 16s, to 17s.; No. 2 Rhondda, 13s, 6d. to 

Swansea prices are :—Anthracite, 12s. to 13s. 6d.; seconds, 11s. 
to 12s.; ordinary large, 10s, to 10s. 6d.; small rubbly culm, 5s. 6d. 
No quotations for bituminous or steam, coke or patent fuel, are 
= At Cardiff patent fuel is in good demand, and best 

rands are being quoted at 16s. to 17s, In coke only an average 
business is being done, though any prospects of a re-start, even 
some weeks in advance, would be certain to cause a pressure for 
supplies, At present Cardiff prices range from 18s. to 19s. for 
furnace, and 20s. to 21s. for foundry. 

In the iron and steel trade the only business done at the large 
Bessemer works appears to be in receipt of ore from Bilbao. 
Dowlais received two consignments this week ; repairs and exten- 
sions are carried on, and the aggregate outlay for labour work 
must figure up toa considerable total. This, however, is not all 
**dead work,” and upon a re-start must tell favourably. Competi- 
tive works in the North, Midland, and Scotland are benefiting a 
good deal by the stagnation of the Welsh works, and imports into 
Swansea particularly have been large. Last week pig iron im- 
ports totalled 1230 tons, steel bars 218 tons, iron ore 2560 tons, 
ae, this week Barrow, Whitehaven, and others are sending in 
reely. 

Swansea quotations are the only ones given, and these are few. 
Glasgow pig iron warrants, 45s. 114d., casi buyers; Middles- 
brough No. 3, 40s. 34d.; other numbers in proportion. Hematite 
warrants 50s. 11d. for mixed numbers, f.o.b. ; Cumberiand accord- 
ing to brand. No quotation for bar, sheet iron or steel, or steel 
rails ; prices subject to private arrangement. Siemens tin-plate 
bars, £4 10s, for best. Tin-plates: Bessemer steel cokes, 10s. to 
10s. 5d.; Siemens, 10s. 3d. to 10s, 6d.; ternes, 18s, 6d. to 21s. 6d.; 
best charcoal, 11s., 11s. 3d., to 12s, 6d.; Canadas, £7 to £7 10s. 
per ton. Block tin, £70 18s, 9d. to £71 7s. 6d. Lead: English, 
£13 12s, 6d.; Spanish, £12 18s. 9d. Copper: Chili bars, £49 11s, 3d, 


to £49 18s. 6d. Iron ores: Tafna, 14s, 6d.; Rubio, 15s, Pitwood, 
15s. 6d. to 16s. 6d. 

In Cardiff pitwood is not in good demand, stocks being heavy, 
and the result is prices are weak, though I note that of late some 
of the large collieries are getting up supplies, Here, again, pros- 
pects of a settlement will soon cause a good deal of activity, and 
tirms holding large stocks may be expected tobenefit. The report 
on ’Change, Swansea, this week was to the effect that there had 
been a slight advance in the price of pig iron warrants during the 
past week, with increased shipments, 

To Newport, Mon., must be awarded the credit of having des- 
patched the largest shipment of iron last week, This was 3554 
tons iron sleepers for Glasgow. 


In the Swansea district it is reported that a new company has 
been formed, and has acquired the South Wales and Cwmburla 
The com- 


Works, and busy preparations are afloat for a re-start. 
bination is aie as of a very influential character, and is 
promising of good results to the district. 

In tin-plate there was not much of interest moving last week. 
The shipments of tin-plates were very small, principally due to 
delayed tonnage. The total only came up to 13,154 boxes, and as 
the quantity received from works totalled 31,840 boxes, stocks 
show largely, 178,657 boxes as against 146,939 boxes this time last 
year. In the Swansea Valley it is satisfactory to record the 
starting of two mills at the Duffryn, and an additional two at 
Pontardawe. Matters at Upper Forest and the Worcester are 
quiet, though it is understood that negotiations are going on. 
The general outlook at the finishing departments is bad. At some 
of the works the tin-house men are conceding 25 per cent. 
reduction. At the Duffryn notices have been given which will 
terminate Saturday. The men are at present working on a 
15 per cent. reduction, and the impression in the locality is that a 
larger concession will be required. 

Gas has been applied to the five new furnaces of Wright and 
Butler’s this a and production is expected next week. The 
pressure for demand of tin bars is great and hopeful. The various 
steelworks in the valley are turning out their maximum yield, and 
every available furnace is busy smelting. A more promising 
future is stated to await the Mannesmann Tube Works, Landore. 
On Saturday last Mr. Price, the manager, addressed the staff, and 
the substance of his remarks has been taken as yielding good 
auguries, and activity in the shops is already visible. White Rock, 
Black Vale, and the Middle Bank refineries are busy. 

Lack of coal is telling badly at Briton Ferry. During the past 
week, I am sorry to state, only twelve mills were in operation at 
the several tin-plate works throughout the district. 

Even at the os Copper Works most of the workmen are idle 
on account of the coal famine. 

At Llanelly, the settlement for three years at Morewoods has 
given stability to prospects generally. The four works now employ 
nearly 3000 hands, and for the time wage questions are in abey- 
ance, though it is tolerably well understood that the old sore, the 
1874 list, will come to the front again when the time is considered 
hopeful. The men generally will be well advised to do their part 
in working harmoniously with employers, as thatthe starting of new 
industries and thorough development of the old will be the only 
means of battling against foreign competition. The tin-stamping 
and enamelling industry may be cited as promising to affect most 
strongly the German monopoly. 

On all sides at Llanelly I note a hopeful spirit gional. 
Barry Works are, it is rumoured, likely to be started by a capitalist 
formerly associated with Morewoods, and are-start at Ashburnham 
Works is progressing well, and will soon be in evidence. 

The great deterrent in all the tin-plate districts in the past has 
been labour struggles. I was at a promising tin-plate works this 
week where a re-start has been made lately after a seven-weeks’ 
stoppage, and the practice, I was assured, was to work evenly for a 
few months in acquiring funds, and then the men would strike. 
Occasionally, when the men were working regularly business led 
to a stoppage on the employers’ side for a time. The settlement 
for three years at Morewoods, the desire to enter into an arrange- 
ment for three or four years at the collieries, all point to the 
difficulty felt in controlling the unrest of labour; and it is 
generally hoped that Morewoods’ settlement may be widely 
followed, for the certain good of the workman as well as of the 
employer. 

As indicating that there is still some degree of slumbering 
labour agitation in the district, I note that on Saturday a cn | 
was held by tin-platers at Morristown, when comments were passe 
upon the action of Duffryn employers in giving notice without 
assigning a reason. Owing to the funds of the society being ex- 
hausted by the recent strike, it was decided that every person 
working subscribe 5s. towards a fund. 

A gratifying rumour is current on the eve of my despatch to the 
effect that negotiations between Mr. Williams and his partners— 
Worcester and Upper Forest Works—are likely to be brought to 
an amicable conclusion without a public sale of the works, It is 
also stated, with authority, that the late partners made a substan- 
tial offer to Mr. Williams to buy him out. The inference is clear 
that there is a future before these important works. 

Beynon and Co., of the Abercarn, Newport, Collieries, working 
the well-known ‘‘ Black Vein,” have entered into a further con- 
tract with the Admiralty for supplying them with coal. The men 
at these collieries are working at a 10 per cent. advance. 

The old directors have been re-elected on the Ee Tron 
and Coal Company. Mr. Ramsden, opposed by Mr. Hern, had a 
majority of 87; Mr. Read, opposed by Mr. Nield, a majority 
of 8 


6, 

The Swindon Steamship Company has been registered ; Messrs. 
Ratcliffe, Cardiff, port managers. 

The Patent Wheel and Axle Company has been registered by a 
number of Newport iron capitalists. Capital £25,000 in £1 shares. 

The progress this week of the Windsor Dock Bill in the Lords 
Committee has elicited some valuable comments upon the esti- 
mation in which Welsh coal is held. A good deal was made of the 
complaints and prosecutions in London for smoke nuisance, due to 
the failure in getting Welsh coal, also to the postponement of the 
naval review, and the annoyance experienced by Russia in not 
getting its usual supplies, and strong testimony was given in favour 
of the prospect that when the strike is ended the development of 
the coalfield would go on at greater strides than before, and would 
accordingly justify the increased dock accommodation sought. 

Mr. A. Guest, son of the late Mr. John Guest, and brother of 
Lord Wimborne, succumbed to his long illness last week. He was 
for some years chairman of the Taff Vale Railway. 

Rumours I am unable to authenticate are current with ard 
to the withdrawal of various rival Bills by arrangement. If there 
should be any truth in the report a few days will decide it. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THERE has been no change of importance in the position of the 
iron and steel trade this week, demand for all sorts of crude and 
finished iron being well sustained. In Rheinland-Westphalia and 
also in Silesia an improving feeling is noticeable in pig iron 
generally, and in raw bars and plates a forward movement is like- 
wise perceptible. For structural material a brisk inquiry is 
experienced, and there is a strong probability of prices going 
higher. Sheets continue to improve, and tube makers are also 
doing well. Locomotive and marine engineers have prospects of 
being extremely busy for some time ahead. The Union of Rhenish- 
Westphalian iron foundries have resolved to raise the price for 
castings M. 1 per 100 kilos, At a general meeting of the German 
wire-rod convention, held in Cologne on the 11th inst., it was pro- 
posed to prolong the convention for another three years, 

The German enamelling works have recently resolved on an 





advance of 5 to 74 per cent, in the prices for their articles, 


as 

Latest list , ane > for the different sorts of raw and fini 
iron are as follows :—Spiegeleisen, 10 to 12 p.c. (V.), M, 66 tent 
white forge pig, M. 58 to 59; iron for steel making, M. 60 tr 
German Bessemer, M. 60 to 61 ; basic (free place of consump. 4) 
M, 60°50; Luxemburg forge pig, M. 49°80; Luxemburg fen) 
No. 3, M. 52; German foundry pig No. 1, M. 67 ; No. 3. yu? 
German hematite, M. 67 p.t. at works. Good merchant ine 
M. 125 to 135 ; steel plates, M. 137°50 to M. 142°50; heavy lates 
boiler-making purposes, M. 157°50 to M. 180 ; sheets MV, ra 
145, all per ton at works, to 

A very brisk activity continues on the German coal mark 
home demand for engine fuel being so strong that the colli “ 
show very little inclination just at present to secure more f _ 
orders. According to a note published by the Rigiyi 
Westphiilische Zeitung concerning shipments of cog] ro 
Ruhrort harbour the total tonnage entering was for June 1843 
210,725 t. (+ 44,460 t. ageient June last year); from Janna’ 
Ist to end of June, 1,016,627 t. (+ 203,252 t.) ; the tonnage a? 
ing Ruhrort was to Coblenz and further up the Rhine jp ed 
of present year, 180,408 t. (+35,082 t.); from January to _ 
841,862 t. (+192,901 t.); to Cologne, and further up the Rhine. 
1373 t. (—353 t.) for June, and 11,708 t. (— 2999 t.) for the riod 
from January to June; to Duisburg, and further on, int 
(—497 t.) for June, and 9456 t. (—218 t.) from January to Jung: 
to the Dutch frontier, 290 t. (— 230 t.) for June, 1257 t. (—1138 t) 
from January to June ; to Holland, 30,087 t. (+16,385 t.) for Juy 
and 93,299 t. (+21,900 t.) from January to June; to Belgium 
8994 t. (+6446 t.) for June, and 41,817 (+27,208 t.) for the fir 
six months of present year. 

German steam, water, gas, petroleum, benzine, and electyiy 
motors, as well as dynamos, have hitherto been imported duty fry 
into Norway. Recently, however, the tariffs have been slight) 
altered, and henceforth a duty of 5 per cent. of value has toh 
paid for the above-named machines, 

On the Austro-Hungarian iron market moderate transaction; 
only have been put through in pig iron, and there is also but, 
languid sort of trade done in the different sorts of manufactured 
iron, so that the position of the iron industry is altogethe 
unfavourable with even a certain degree of weakness showing here 
and there. A very slight improvement was reported in structura| 
iron last week, and tools as well as hardware also meet with, 
fairly good demand. Present prices, free Vienna, are :—Styrian 
pig iron, 45 to 9 > t.; ditto Moravian, 42 to 50fl. p. t.; Styrian 
bars, 112 to 122t1.; ditto Bohemian, 110 to 112fl.; girders, 11] t 
125f1.; steel plates, 132 to 165f1.; boiler plates, 150 to 180f1.; all per 
to 


n. 
The Austro-Hungarian coal market is lively, and prices firm, 
Export in Bohemian brown coal has been improving from week to 


week, 

In 1897 2,933,473 t. pit coal have been delivered by the Austrian 
State Railways, against 3,011,095 t. in 1896; brown coal, 
6,215,558 t., against 5,501,636 t.; coke, 441,544 t., against 
357,700 t.; pig iron, 528,348 t., against 526,495 t.; manufactured 
iron and steel, 432,815 t., against 399,234 t.; rails, 54,556 t,, 

ainst 43,020 t.; hardware and castings, 306,314 t., against 
282,748 t.; ore and minerals, 1,134,021 t., inst 1,079,736 t.; 
agricultural machines, 37,971 t., against 37,058 t.; other machines 
and parts of machines, 98,253 t., against 91,851 t.; metals and 
metal articles, 52,257 t., against 61,401 t. in 1896. 

The amount of business transacted on the French iron market js 
comparatively small, and the general tone consequently somewhat 
wanting in firmness, There appears to be a good deal of dissension 
among the mills belonging to the girder convention. 

Not more than a moderate sort of business is reported to be 
done in the Belgian iron and steel industry, consumers, on the 
whole, giving out rather small orders for home consumption; 
foreign contracts of some weight are also pretty scarce, but there 
is nevertheless much firmness noticeable in prices, and the majority 
of the mills and foundries are regularly engaged. The sheet mills 
specially well employed, and demand as well as inquiry for all 
sorts of structural iron is brisk. A healthy activity exists at the 
railway and engineering shops, large contracts for home and 
foreign railways having been secured during the past months, and 
the order for 810 wagons for Egypt which was recently given out 
will cause an extra briskness at the wagon shops. 

Statistic figures show that during the first five months of present 
year Belgian export in raw and manufactured iron has consider- 
ably improved, as compared to the same period last year, while in 
import a decrease can be noticed. Exports during the period 
above-mentioned were, in iron ore 175,331 t., against 184,989 t. in 
1897 ; steel girders, 18,494 t., 16,645 t. in 1897; steel rails, 
30,040 t., 32,724 t. in 1897 ; plates, 4004 t., 3387 t. in 1897 ; bars, 
10,199 t., 9450 t. in 1897; horse shoes, 1940 t., 2241 t. in 1897; 
pig iron, 20,633 t., 16,811 t. in 1897 ; scrap iron, 9329 t., 5211 t. in 
1897 ; iron girders, 24,538 t., 22,458 in 1897 ; iron plates, 24,814 t., 
— 20,461 t. in 1897 ; iron bars, 99,429 t, against 71,265 t, in 
1897. 


The twenty collieries in Russian-Poland, employing 13,452 men, 
produced in 1897 223,645,000 pud pit coal. During the same 

riod the steel works of the Russian Vistula district yielded 
3,361,925 pud cast steel, 4,751,852 pud finished articles of steel, 
and 10,372,965 pud cast iron, Output in iron ore in Russian- 
Poland was 18,785,900 pud, while production of salt was 238,074 
pud in 1897. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Exports for week ending July 16th were :—Coal : Foreign, 4870 
tons; and coastwise, 6505 tons ; steel billets, 1240 tons; patent 
fuel, 2450 tons; iron sleepers, 3554 tons. Imports for week end- 
ing July 19th were :—Pig iron, one cargo and,3150 tons ; pitwood, 
one cargo and 1440 tons ; 4456 pieces of timber, and 746 loads; 
200 tons loam. 

Coal: No quotations. Pig iron: Scotch warrants, 46s, 2d.; 
hematite warrants, 51s. 3d., f.o.b. Cumberland ; Middlesbrough, 
No. 3, 40s. 5d. prompt. Iron ore: Rubio, 13s, 6d. to 13s, 9d.; 
Tafna, 13s. to 13s, 3d. Steel: Siemens steel tin-plate bars, 
£410s. Ail delivered in the district, cash. Tin-plates : Bessemer 
steel, coke, 9s. 9d.; Siemens, coke finish, 10s. Pitwood, 15s. 3d. 
to 15s. 6d. London Exchange Telegram: Copper, £49 10s; 
Straits tin, £71. 








LONG-DISTANCE STEAMING OF WaksHIPS.—The recent perform: 
ances of the United States battleship Oregon and the gunboat 
Marietta in steaming from high up along the North American 
Pacific Coast around Cape Horn to the West Indies have very 
properly challenged the admiration of the whole world, Until 

uite recently much more had been heard of the failings of war- 
chips than of their good points, and one was almost tempted to 
believe that the average modern naval vessel was so delicately 
constructed and so complex a piece of machinery as to be scarcely 
fitted to withstand in due measure the rough usages of war or the 
knocking about of a protracted sea voyage under the pressure of 
high speed and with all kinds of weather. When, several years 
ago, the United States cruiser Columbia crossed over from South- 
ampton to Sandy Hook, at the entrance to New York harbour, 1n 
a little less than seven days, racing successfully against one of the 
crack Atlantic liners, her performance stood unparalleled in naval 
history. It bordered, in fact, on what had for long been con- 
sidered the impossible. What the Oregon and the Marietta have 
done, however, is a worthy counterpart of that earlier magnificent 
performance, and admirably demonstrates what may be accom 


plished by good engineering, even when subject to the exacting 





conditions of naval restrictions, —From Cassier’s Magazine for July 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 13th, 
iron and steel-consuming interests of 


are now estimating requirements for 
ths of the year, and as fast as 


Tue large 
the country 
the latter mon 


.d are presenting their specitications to 
area. for nuloes. Should buyers decide to 


ve rs in bulk, the largest contracts ever 
place oraete iron trade wilt announced this 
P oor There are some advisers who believe 
that the present conditions make this the most 
favourable time to contract. They argue that 

‘th harvested crops and an assumed heavy ex- 
be t trade, & hardening tendency in prices will 
4 in. They also look for a demonstration on 
the part of railroad interests. There are other 
minor influences at work, which go to show that 
a heavy demand is probable, one sufficient to 
check the downward tendency in prices, and, in 
fact, to impart an upward tendency. The situa- 
tion js not easily understood. The strength of 
the latest demand cannot be safely estimated. 
We know that there are enormous requirements 
for rods, bars, sheets, plates, and shapes, Con- 
structing and consulting engineers who are in a 
position to know are of opinion that there will be 
an extraordinary demand during the next two or 
three months for plates, shapes, rods, and billets, 
even if the railroads do not line up. The export 
trade in steel products and machinery is en- 
couraging. A shading of prices in beams and 
channels is said to be probable at the meeting 
next week in this city. Pig iron is dull, but the 
conditions are favourable to the sudden placing 
of heavy orders, A sudden termination of the 
war with Spain would let loose a good deal of 
business. Locomotive builders have had in- 
quiries to estimate on a great deal of locomotive 
work. Foundry work is more promising than for 
months. Stove makers think the situation 
warrants an advance. ° Cast iron pipe for 
municipal service is active. Steel railsare dull at 
17 dols. Exports of copper for June at this port, 
8022 tons; Lake, 11?. The autumn movement 
will set in probably in about two weeks. 

There is a growing demand for money in safe 
channels of investments, such as bonds of re- 
organised railroad companies, municipal bonds, 
and in “industrials.” Three or four hundred 
towns will be on the market this year for money, 
and their bonds will sell well, The railway 
situation is better because of a good many clear- 
ing-up sales being the largest for any year. The 
shaking down of capital has been effected by 
practically wiping out nearly one thousand million 
dollars’ worth of railroad capital. This clears the 
way of ‘‘derelicts” and wrecks, and opens up 
opportunities for American investments wit! 
more elements of safety than heretofore. This 
is virtually a reorganisation of a large number of 
railway properties, Railroad refunding opera- 
tions during the past two years have retired one 
hundred and twenty-five million dollars in bonds, 
and bonds amounting to two hundred and twenty- 
six million dollars are now in process of retirement. 

The iron and steel makers are in great spirits 
over the multiplying evidences of the heaviest 
demand for their products the industry has ever 
known. The rush for plates and steseped foam does 
not abate. The mills in the Pittsburgh, Wheel- 
ing, and Cleveland districts are crowded with 
work, and the presentation of new and extensive 
requirements for autumn and winter work is 
having «a rather exhillarating effect. Other 
branches are not quite so fortunate, because the 
nature of new enterprises is calling for different 
material. The bar mills that formerly led are 
now doing the least. The sheet mills manage to 
run along pretty regularly. The pipe and tube 
makers have more capacity than is ever fully 
employed, The merchant steel mills come next 
to the plate and shape mills for steadiness of 
work, and this is because the agricultural require- 
ments are phenomenally large. Pig iron produc- 
tion is ahead of the fox. Prices are weak and 
combination to restrict is a failure. Billets are 
at their lowest point for two years, but this 
fact has opened up negotiations which may lead 
to a general covering for those who have not 
yet covered, for at least all they will want for 
six months. The chances are in favour of a 
hardening of prices on billets, pipe, Bessemer, 
and plate. Steel rails at the present stand a 
poor show, but the clearing up of weak railroads 
and the burning down of railroad hospitals will 
do much to prepare the long foreseen revival of 
railroad building in the States. 











THE ELECTROLYTIC TREATMENT 
OF ARGENTIFEROUS ZINC AT 
FRIEDRICHSHUTTE. 


THIs paper, which appeared in Zeitschrift fiir das 
Bery-, Hiitten- und Salinen - Wesen, describes 
& new method of separating silver from the zinc 
and lead alloys obtained in desilverising lead by 
the Rissler-Edelmann modification of the Parkes 
process, where a small proportion of aluminium 
is added to the zinc to prevent the forma- 
tion of zine oxide in the skimmings, so that 
the argentiferous alloy may be subsequently 
melted and cast into anode plates. These plates, 
about O'4in. thick and 20in. square, weighing 
22 Ib, to 33 lb. each, are electrolysed in a bath 
of zinc sulphate, thin films of electrolytic zinc 
deposited upon rolled zinc plates being used as 
cathodes. The baths, made of pine wood lined 
with lead, 30in. long, 24in. broad, and 28in, deep, 
are arranged in two batteries of four cells pom 
terrace fashion, through which the electrolyte is 
continuously circulated by a Dehne membrane 
pump, The stream issuing at the lower end of 
the battery is broken up by falling over a flight 
of five steps, in order to promote oxidation of 
ferrous and other metallic salts by contact with 
the air, these being subsequently removed by 
subsidence or special precipitation in a collecting 
tank before the liquor is returned to the bath. 
If the purity of the electrolyte is sufficiently 
maintained there is no difficulty in obtaining a 
dense deposit of zinc with a current of 80 am- 
peres to 90 ampéres per square metre of cathode, 
using an electromotive force of 1°25 volt to 1°45 
volt per cell, each of which contains six anodes 
and five cathodes, but with the higher density of 
100 ampéres the deposit is spongy, The anodes 


remain in the bath from four days to six days, 
and the cathodes from three days to four days. 
The deposit on the latter is stripped and melted 
in an iron pot, or, if required to be specially pure, 
in a black-lead crucible, and cast into plates of 
about 8 lb. or 9 lb. weight. The anode mud 
which collects in the bottom of the cells is re- 
moved every Saturday afternoon, and, after 
treatment by sulphuric acid to remove zinc, con- 
tains from 30 per cent. to 60 per cent. of silver, 
about the same proportion of copper, and 11 per 
cent. to 15 per cent. of lead as sulphate. This is 
mixed with about 25 per cent. of its weight of 
zinc sulphate and gradually brought up to a 
bright-red heat in a small calcining furnace, with 
the result that silver sulphate is formed at the cost 
of the sulphates of the more oxidisable metals, and 
the formation of cupric oxide, the lead sulphate 
being unaltered. 

The silver salt is then removed by washing 
with hot water and passing the solution through 
a tank containing scrap iron, where the metal 
is precipitated. The residues are then treated 
with dilute sulphuric acid to remove the copper 
oxide, which is subsequently recovered as metal 
by precipitation with iron, while the final pro- 
duct, containing lead with some silver, can be 
reduced by soaking it into the lead upon the re- 
finery test. The whole process can be carried out 
in twenty-four hours to thirty-six hours from the 
time that the anode mud is removed from the 
bath, and it is considerably cheaper than the 
usual method of refining. 

For a plant producing twelve tons of electrolytic 
zinc and one ton of fine silver per annum, re- 
quiring about six-horse power, the outlay is 
estimated at £300, and the annual working cost 
at £229 with steam, and £183 with water power, 
against which are to be placed the value of the 
zinc saved, twelve tons at £17 10s. making £210, 
and the refining cost of about 3s. per lb. of silver 
saved, or £273 10s., giving a total of £483 10s., or 
a surplus of £331 10s. with water and £255 with 
steam power. The author, however, considers 
that, although the method is likely to be valuable 
where electrolytic zinc refining can be carried on 
as an accessory to other metal-smelting processes, 
it could scarcely be worked to advantage as an 
independent process upon the small margin 
given by the difference in price between ordinary 
spelter and electrolytic zinc. — Inst. y 
Abstracts. 








THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal of 
Patents.” 
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15,047. Drain Cover, F. G. 8. Ham and E. Beard, 





London. 

15,048. Apptyinc Pargr to Boxss, P. Moreland, 
London. 

15,049. Borrte Makino, G. Ragot and T. Berlize, 
London. 


15,050. REMOVING Wirep Tires, J. C. King, Co. West 
h 


Meath. 

15,051. SMaLL-anMs as Macuine Guns, R. Prado, 
London. 

15,052. NEEDLE-THREADING Apparatus, J. Schiitte, 
London. 

15,053. Dress SuspenpErs, T. Morton and G. Taylor, 
Birmingham. 

15,054. Gas Licut Suapk, A. M. Day and H. W. Cole, 
London. 

15,055. Cycies, E. H. and P. A. Roebuck, London. 

15,056. Reverse TurBINE Motors, F. Hands, New- 
castle-on-Tyne. 

15,057. CycLe Frame Steet Tuse Jointine, J. Roots, 
London. 

15,058. RecepTacLe and Foop Warmer, N. M. Levy, 
London. 

15,059. BorLers, E. Laurent, London. 

15,060. Cuucks, E. H. Stanfield and F. R. Martin, 
London. 

15,061. Bevet Gears, W. P. Thompson.—(The Leland 


and Faulconer Manufacturing Company, United 
States.) 
15,062. AuTomaTic Sprayinc Device, A. A. Yvert, 
Liverpool. 


15,063. BotrLe Stoppers, E. Horsey, London. 

15,064. Scoops, J. E. Brown, London. 

—, Means for the Extraction of Goxp, H. C. Bull, 

ndon. 

15,066. Packinc PHoroGRapuic Fixas, G, C. Whitfield, 
London. 

15,067. SteERING Gxar, J. E. Liardet, London. 

15,068, PERFORATING FLAT MATERIAL, H. W. Headland, 
London. 

15,069. Bo.ts or Screws, 
London. 

15,070. Drinxinac Guass Device, J. Kreutzmann, 
London. 

15,071. Prttar Box, A. Brown and A. Scott, London. 

15,072. Eaa Curr, A. H. May, London. 


J. A. Shaw-Mackenzie, 


15,073. Boxes for Hotpinc MaTeERIALs, M. Broe, 
London. 
15,074. ComBINED PursE and Srrap, K. E. Palmer, 
don. 
15,075. Topacco Pirx, J. Sample, London. 
15,076. Correcting Timepieces, H. T. Harrison, 
London. 
15,077 INCANDESCENCE Bopirs, J. H. H. Duncan, 
ndon. 
15,078. Carrrinces for Sportine Guns, R. C. Galand, 
ndon, 
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15,079. WHEELs, W. Anderson, Manchester. 

15,080. Looms for Weavine, J. Baxendale and J. 
Baldwin, Ramsbottom, Lancs. 

15,081. Sprina Fork for Cycies, C. Pinder and W. J. 
Fleming, Hull. 

15,082. TeLecRApPHs, Evershed and Vignoles, Ld., and 
8. Evershed, London. 

15,088. Gas RxrouLators, J. F. Simmance and J. 
Abady, London. 

15,084. Heatine by Gas, J. F. Simmance and J. Abady, 
London. 

15,085. DrRaucuTsMEN, H. Bentley, Birmingham. 

15,086. Stups, T, Morton, Birmingham. 

15,087. ACETYLENE Lamps, A. E. Whitley and 8. 
Douglas, Birmingham. 

15,088. Back Stay Apsustment, A. T. Austin, Bir- 
mingham. 

15,089. Lock-up CycLr Racks, J. Hughes, Birming- 


am. 
15,090. WastE WatER-cLosets, W. T. Allen, Birming- 


15,091, Switcues, J. Marr, Newcastle-on-Tyne. 
15,092. SmoxrE Hoop Devicgs, D. Dickson and R. Barr, 


iW. 
15,008. Mirrors, W. Palmer, London. 
15,094. WasHINcand Brusuine Hair, A. Steer, London. 
15,095. Boors, F. Segelhorst, London. 
15,096. Sawina Macuine, E. Pedrazzolli and W. 


Abraham, London. 
15,097. Saw Prorecrorn, E, Pedrazzolli and W. 





Abraham, London, 


ae Om Retainino Disc Cup, J. D. Ogilvie, Edin- 


urgh. 

15,099. Vatves of Steam Enaryzs, 8. W. Wilkinson, 
Sheffield. 

15,100. ELxecTRicAL INFLUENCE Macuinge, W. R. 

Pidgeon, London. 

as Gavorne the Sizes of Batts, J. D. C. Burley, 


ndon. 
15,102. Locatina Tire Puncrurgs, J. D. C. Burley, 


mdon. 
15,103. Woop-sLtock F.oorine, J. and T. Hollis, 
London. 

15,104. Conp-work Guarps for Cycies, W. H. Halli- 
well, Coventry. 

15,105. Cyciz Supports, P. Roche, Liverpool. 

15,106. AppLiance for Sroprino Trains, W. Leach, 
Preston, Lancs. 


15,107. Droprers for Wire Fencinc, 8. Bayliss, 
Wolverhampton. 

15,108. Gear Cases, A. and J. Shinton, Wolver- 
hampton, 


15,109. Ticket Issuinc Apparatus, W. P. Dando, 
Manchester. 

15,110. WasHinc Drinkine Vzsszcs, C. Smith, Scar- 
borough. 

15,111. PuLiey and Levers, R. 8. Crosby, Blackpool. 
15,112. Brackets and Cranks for CycuEs, J 
Fowkes, Birmingham. 

15,113, Cusnions, E. M. Payn, London. 

15,114. Toastinc Fork, F. H. Edgelow, London. 
15,115. Composition, J. Macneil, Glasgow. 

15,116. Drivinc Mecuanism of Cycies, A. Grainger, 


lerby. 
15,117. Section Smokine Pips, J. Addie, Airdrie, 
Scotland. 
15,118. INcANDEScENT Exxcrric Lamp, R. Kis, Glas- 


gow. 

15,119. Frre-Licuters, H. Wasmuth, London. 

15,120. Huss for VeHicL—e Wueets, W. E. Carmont, 

London. 

15,121. Means for Securntnc Carp CLoruina, J. Dodd, 
Manchester. 

15,122. Cuan Gearine for VELociPEepEs, F. C. Long, 
London. 

15,123. Bracket, M. E. Thomas, London. 

15,124. Pitt Boxes, B. F. Sparr and E. E. Jessel, 


mn. 

15,125. Sicnt Freep Lupricators, W. H. Greatorex, 
London. 

15,126. InsuLATED ELEectricaL CaBies, A. H. Howard, 
London. 

15,127. PREPARATION of StamINAL Foon, H. E. Wright, 


London. 
15,128. Hansom CaB Seats, M. M. Braddyll, Liver- 


pool, 

15,129. SrrercHinc TextiLte Fasrics, E. Nuttall, 
Manchester. 

15,180. RecorpER, A. Oleckievicz, London. 

15,131. Recovertnc Grease, J. Smith and Sons, 
Limited, and W. Leach, Manchester. 

15,132. View Fixpgr, J. Richard, London. 

15,138. Manure, J. Hendrick, London. 

15,134. SHape or Reriecror for ELectrric Lamps, E. 
Bohm, London. 

15,135. Putteys, T. A. Edison and C. M. Johnson, 

ill, Surrey. 

15,136. CLEANSING BorLErs, A. Tomlin and F. Bent, 
Birmingham. 

15,187. Tanninc Hipgs, J. Noad, London. 

15,138. Erny.tene, W. H. Akester, London. 

15,139. ACETYLENE GeneRATORS, L. 8S. Buffington, 
London. 

15,140. VarnisH, H. J. Haddan.—(@. Zonca and Co., 
Germany.) 

15,141. Rusper TirE Equipments, J. F. Winchell, 


ndon. 
15,142. Weicuine Coat, J. A. Olsson and J. Scott, 
Newcastle-on-Tyne. 
15,148. ReLeastnc Horses from Carriaces, W. 


Hutchinson, London. 

15,144. Evecrric Traction, N. Flechtenmacher, 
London. 

15,145. UmMBreLLas, B. Broughton and J. B. Bright, 
London. 

15,146. SPEAKING TuBEs, D. D. Esson, London. 

15,147. Wire Rope AtTracuMEntT, M. Hill, London. 

—, Suprorts for Grow1nG P ants, E. Culver, 

ndon. 

15,149. Lamps, H. H. Lake. — (Stralsunder Bogen- 
lampenfabrik Gesellechatt mit Beschrankter Haftung, 
Germany.) 

15,150. Mow1na Macurngs, J. F. Steward, London. 

15,151. LiIQUID-STERILISATION APPARATUS, M. Otto, 

mdon. 

15,152. SreR1Lisep Ick, M. Otto, London. 

15,158. Busxs for TorLer Purposgs, M. ‘R. Lange, 
London. 
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15,154. Topacco Pires, T. Edge and J. H. Balshaw, 
Manchester. 

15,155. Waite Leap, E. Bailey and W. T. Hey, York. 

15,156. Hat-prn, O. Martinengo, London. 

15,157. Macazine Ririz, R. H. Whitcombe, jun., 
Bewdley, Worcestershire. 

15,158. MECHANICAL ScavENGER, A. J. Davis and J. W. 
Wadkin, Leicester. 

15,159. Biocxinc Rattway Tracks, F. T. Hinds, 
Belfast. 

15,160. Sargery Gear for Exevators, R. Jackson, 


WwW. 

15,161. Supptyinc Fvet to Furnacsgs, A. 8. Mills, 
Manchester. 

15,162. CycLE GEgarIne, R. St. L. B. Chinnery, Man- 
chester. 

15,163. CycLe Frames, J. 8S. Edge and J. Hall-Wright, 

irmingham. 

15,164, ADJusTING the Drivinc CxHarns of Cycvzs, H. 
Blocksidge, Birmingham. 

15,165. Dressinc Boarps, H. Hoyle and E. Scar- 
borough, Halifax. 

15,166. Motors, J. Whitcher and D. Roberts, Notting- 


am. 

15,167. Securrne Tires to WHEELS, W. H. Richards, 
Bristol. 

15,168. AsH Guanp, F, J. Teer, Salford. 

15,169. Frxinc the Finish on Corton Goops, M. 8. 
Sharp, Bradford. 

15,170. Rotary Enoines, W. J. Calder, Stellenbosh, 
South Africa. 

15,171. Pappte Biapres, W. J. Calder, Stellenbosh, 
South Africa. 

15,172. CaLcuLaTinc Macuines, E. Hagen, Man- 


15,178. VessEis for Hoipine Gasss, A. Grounds, Run- 
corn. 

15,174. Connections for VALVES, J. L. Featherstone, 
London, 

15,175. ACETYLENE Gas GENERATOR, W. Marrs, Plum- 
stead, Kent. 

15,176. Drivine of Cycies, T. Doughty, Tinsley, near 
Sheffield. 

15,177. Lips for Baskets, G. Lamotte, Truchot, 
Guernsey. 

15,178. Brakes, J. C. Moore, Eastbourne. 

15,179. GENERATING ACETYLENE Gas, E. Delmauly, 


ndon. 
15,180. Friction Gearine for Boats, J. R. Rickard, 
mdon. 
15,181. Prosxctites, J. Formby, London. 
15,182. Musica Instruments, G. L. Kettridge.—(S. 
Kettridge, New Zealand.) 
a VeHIcLe Enotnzs, G. Taylor and I. Ray, 
mdon. 
15,184. Raitway Lings, J. H. Pinder, Liverpool. 
15,185. Cycie Brakes, J. Edge, Liverpool. 
15,186. ApyusTING a Broken Lege or Foot, G. Vélke, 
London. 
15,187. Currs, O. Vonderdell, London. 
15,188. Knives, B. Henke, London. 
15,189. Srurrina-Box Packines, C. Ott and L. Meyer, 
London. 
15, yet Brakes for VzLocipepes, G. E. Cadden, 
mdon, 





15,191. Protecting Iron and Sree, A. 8. Bower, 

mdon. 

15,192. FLowzr Pos, C. H. Wootton, London. 

15,198. Cuarrs and Rattway Joints, C. F. Martin, 

ndon. 

15,194. Mxrans for PRESERVING H. Ruda, 

London. 

15,195. Exuieitine Picrurss, C. Stafford-Noble and 

H. C. Newton, London. 

15,196. Biscuits, B. J. R. Mills.—(A. Da!lmote, Bel- 

gium.) 

15,197. Drums, B. J. B. Mills.—(The Firm of A. 

Osmanek, Austria.) 

15,198. Steer, J. E. T. Woods and W. A. Byrom, 

London. 

15,199. CLEANING Winpows, L. A. K. and W. Love 

London. 

15,200. Steam Eneine VaLve Gear, N. Chandler, 

London. 

15,201. Cyctz Brake, C. C. Robinson and T. F. Phil- 

pott, London. 

15,202. Horn-LIkE Propucts, O. Imray.—(W. Krische 

and A. Spitteler, Germany.) 

15,203. Excitinc the Macnets of Dynamos, M. Déri, 

London. 

15,204. Lusricatinc Pap for Axues, F. H. Kliiglich, 

London. 

15,205. Drivinc Cuarin for Cycrzs, G. F. Bull, Bir- 

mingham. 

15,206. BaLi-cuTTinG Macuiye, H. J. Haddan.—(The 

Pricisions Guasstall Kugelwerke, Germany.) 

15,207. OpTaInING CYANOGEN Compounns, J. Mactear, 

London. 

15,208. ELecrric Heaters, E. E. Gold, London. 

15,209. Rusper Hees, P. Jensen.—(A. von Brandt, 
Germany.) 

15,210. New Perrumgs, J. C. Mewburn.—{L. Durand, 
Huguenin, and Cie., and P. Barbier, Switzerland.) 

15,211. Winpixc Mecuanism, G. L. Brownell, London. 


Fiss, 


15,212. Treatinc Catctum CarsipE, G. Dillberg, 
London. 

15,213. Prorective Coverrine for Cakes, G. Dillberg, 
London. 

15,214. GENERATING ACETYLENE Gas, G. Dillberg, 
London. 


15,215. FLtoorine, F. W. Golby.—(Alecander, Baron of 
Hammerstein-Locten, Germany.) 

15,216. CycLe Sapp.e, A. R. Poulter and H. L. Davis, 
London. 

15,217. BicycLe Pump, W. Gromer, London. 

15,218. Device for Lock1ne Nuts on Botts, B. F. Sparr, 
London. 

15,219. MECHANICAL SToKERs, J. Wagner, London. 

15,220. EXHIBITING ADVERTISEMENTS, A. Gross, 
London. 

15,221. FarE-InpIcATING Mecuantsm, F. W. G. Bruhn, 


London. 
15,222. AccumuLators, H. H. Lake. —(J. Burns, 


London. 

Prorectinc Matcues, J. Baillie- Hamilton, 
London. 

15,225. PLarine Brtuiarps, A. J. Boult.—(V. Beausils, 
France.) 

15,226. BrusH- MAKING MacuHiNneRy, J. G. Horsey, 
London. 

15,227. Lrxtneo Fasrics, J. Schiesser, London. 

15,228. VELOcIPEDE STEERING Forks, H. Belcher and 
F. Easom, London. 

15,229. Corn-rREED Gas Meters, 8. J. Whitbread 
London. 
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15,230. Brusues, W. Dederich, London. 

15,231. UNDER - FRAMES for VEHICLES, Z. Maevsky, 
London. 

15,232. Vatve Gear, Z. Maevsky, London. 

15,233. ComBINED Fan and ProcramME, R. Spencer, 
London. 

15,234. TzeTH, C. E. Foster, London. 

15,235. Swircnes, A. J. Wheatley, Harborne, near 
Birmingham. 

15,236. Extraction of Trn from Orgs, 8. O. Cowper- 
Coles, London. 

15,237. Gamg, W. A. Schreiber, West Didsbury, near 
Manchester. 

15,238. TrovusEers Strercuer, W. H. Entwisle, Man- 
chester. 

15,239. Driving Moror Carriaces, W. R. Pidgeon, 
London. 

15,240. CycLe Crutcu for Crippies, H. A. Shelley, 
London. 

15,241. UTILIsING ACETYLENE Gas, J. Boss, London. 

15,242. GrinpiInc MIL1s, J. H. Heap, Accrington. 

15,243. APPLIANCES for ConsuMING SMOKE, E. Taylor, 
Blackburn. 

15,244. Tosacco Pipes, M. Wilson, Burnley. 

15,245. Gas Enatngs, A. B. Collis, Southampton. 

15,246. Automatic Brake for ExLgctric CURRENTS, 
T. B. Kinraide, London. 

15,247. Tympans of Printinc Macurnery, A. 8. Allen, 
London. 

15,248. Topacco Pipr, W. Ellis, A. W. Pointer, and 
M. R. Ellis, Stockton-on-Tees. 

15,249. CoMBINED PuncH and SHeEars, G. Chaplin, 
Glasgow. 





15,250. VENTILATORS, J. Hill, Stoke-on-Trent. 
15,251. Makine CicaretTrTes, W. Benson, Manchester. 
15,252. Bai-FLoat VaLves, T. Gardner, Glasgow. 





4252. 

15,253. Pneumatic Tires, A. G. Brookes.{(R. W 
Churchill, United States.) 

15,254. Seccrine the Hanpies of TaBLe CUTLERY, 
H. Turner, Sheffield. 

15,255. Sunk Pires, C. O. Rusling, Sheffield. 

15,256. Securtinac CaMERAS to Sranps, H. T. H. Ren- 
id, London. 

15,257. VeLocrrepEs, J. S. Lauder, London. 

5,258. Hoists, W. and H. Mitchell, Bradford. 

15,259. SectionAL Warpine Macuines, J. H. Stott, 
Manchester. 

15,260. Startinc Gear for Gas Enoines, C. Brown, 
Birmingham. 

15,261. CaRD-sETTING MacHINEs, E. Ashworth, Man- 
chester. 

15,262. OPENING SOLDERED Cans, J. O. 
London. 

15,2638. Prckisc Mecuanism of Weavinc Looms, J. J. 
Hargreaves, London. 

5,264. BurNERs for PerroLeum, J. Spiel, London. 

5. Stoves for Heatinc Launpry Ikons, T. E. 

Caddy, London. 

j. Topacco Pirk, R. Bell, Liverpool. 

15,267. SecurrnG the Doors of Ramtway Trains, G. 
Tandy, Birmingham. 

15,268. CHANGE SuHuTTLE-Box Looms, J. Butterworth 
and W. Dickinson, Halifax. 

15,269. Fastentnc Tip Carts, J. Trimmer, South- 
ampton. 

15,270. MatcH-Box and CIGARETTE Casz, W. L. Helps, 





Egestorff, 






ath. 

15,271. GeNERATOR for AcETYLENE Gas Lamps, C. A. 
and F. J. Miller, 3irmingham. 

15,272. LanTERNs, &c., C. A. and F. J. Miller, Birming- 


ham. 

15,278. RatLway FoG-siGNaLLInc Apparatus, J. H. 
Pinder, Liverpool. 

15,274. Sevr-actinc Mutes, J. Pickford, J. Taylor, 
L. Butterworth, and Platt Bros. and Co., Limited, 
Manchester. 

15,275. INTERNAL ComBusTION Enoines, H. Foster, 
London. 

15,276. ExTRAcTING Honry from Comss, W. Parkinson, 
London. 

15,277. CiutcuEs, C. G. Tinn, London. 

15,278. Box, B. Bloom, London. 

15,279. WxHxExs, G. H. Lewis, J. A. and H. J. Labatt, 
L. Blum, and J. Goggan, London. 

15,280. PREVENTING AcciIDENTs, E. Edwards. — (6. 
Schramke, Germany.) 

15,281. PropELuine Suips, E. Edwards. —(K. Weisberger, 
Austria.) 

15,282. Wrinpow Sash Putters, J. and 8. Stabb, 





naon,. 
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15,283. WaTER-cLosETs, P. J. Davies, London. 
15 284. FoorBaLt Boots, W. Barber and F. W. Farr, 
London. 
15,285. Generator, G. E. Adams, London. 
15,286. TorLet Guass Firtine, W. R. Baker, Wallington, 
Surrey. 
15,287. Presses, P. A. Winkler, Leipzig, Germany. 
15,288. Game, G. 'T. Galley, London. 
5 Acip, D. Williams, Liverpool. 
. Bicycies, E. C. Massey, London. 
. Arr-puMPING ApparaTvs, J. Keith, Glasgow. 
292. GEARING for BicycLes, W. Davies, Abercynon, 


Plenty, 






15,294. Packine Cases, F. C. and F. G. Kettle, 
London. 

15,295. HEeLIcaLLy Twistep Wirz, C. Knappwurst and 

Trappe, London. 
.296. Skirt SupportEr, J. J. Thompson, London. 
97. GRAMOPHONES, E. R. Johnson, London. 

298. Sprinc Motors for Gramopsonss, E. R. John- 

on, London. 

99. OpTicaL INSTRUMENTS, H. H. Hill, London. 

ELECTRICALLY-HEATED Rouus, F. P. Snow, 
London. 

15,301. Macutne for LaBetiinc Borruss, H. H. Lake. 
—(R. F. Stahl, United States.) 

15,302. Sprincs for SappLes of VELocirPEepDEs, C. F. 
Webber, London. 

15,303. GeNERATING and Uti.isinc Evecrricity, H. 
H. Lake.—(J. J. Feely, United States.) 

15,304. Primary Batrerirs for GENERATING 
Tricity, J. B. Lee, London. 

15,305. Hansom Cass, L. Paradis and N. Desrosiers, 
London. 

15,306. DismouNTABLE Toy Picrurgs, R. Leo, London. 

15,307. Sewine Macuings, F. H. Richards, London. 

15,308. FarE-Book, A. Bremberg, London. 

15,309. Waxep THREAD SEWING Macuines, H. H. Lake. 
—(J. E. Bertrand, United States.) 

15,310. Insecrors, H. H. Lake. — (/aternational 
Speciality Company, United States.) 

15,311. Steeprers for Raitway Ratts, E. Schellbach, 
London. 

15,312. Avromatic Guns, W. E. Simpson, London. 

15,313. Vatve Gears, C. A. Allison.—(L. 4. Lang and 
BE. F. Walsh, United States.) 

15,314. Inpicator, J. Aumund, London. 

15,315. THERMO CapsuLEs for INCUBATORS, 
Corteen, London. 

15,316. RecuLaTor for IncuBators, W. D. Corteen, 
London. 

15,317. Quick Water Heaters, W. 
London. 

15,318. Topacco Pires, 8S. Oppenheimer.—(G. Grand- 
clément, France.) 

15,319. Means for Suspenpina Cycies, A. Sebelin, 
London. 

15,320. Dryinc Macuinery, E. A. Hatschek, 
London. 

15,321. Stay Laces, M. Hope, London. 

15,322. Fire Extincuisuer, W. L. Wise.—{J. 
Burden, jun., United States.) 

15,323. TaBLe, F. W. C. Trinkler and A. F. M. Miiller, 
London. 

15,324. Arr Suips, C. E. Hite, London. 

15,825. Connections for Pires, A. Kutzner, London. 

15,326. BicycLe-pRIviInG Gear, Fuller and Kohler, 
London. 

15,327. OpeN-FIRE Cooxinc Ranczs, J. E. Russell, 
London. 

15,328. Destruction of WEEDs on Lanp, N. Fortescue, 
London. 

15,329. HorsesHoE Buianks, J. Lones and E. Holden, 
London. 

15,330. Ticket Hotper, H. Haine, London. 

15,331. Process for Cootine Arr, H. W. 
London. 

15,332. Propuction of ACETYLENE Gas, J. N. Lempart, 






ELEc- 


W. Dz. 


D. Corteen, 


G. 


A, 


Abbott, 


London. 

15,333. Rorary Enoryg, S. T. Wilson and W. W. Branch, 
London. 

15,334. Wrepow SasHes, R. Pinnock.—(A. H. Pinnock, 
Jamaica.) 

15,335. Pneumatic Tires, J. and H. Jelley, London. 

15,336. PoLtisHinc Meta Boprges to Repuce them to 
SPHERICAL Form, W. P. Thompson.—(@. H. Hathorn, 
United States.) 

15,337. MEANS 
Liverpool. 

15.338. Taps, F. W. Lindqvist, Z. A. Eliason, A. J. 
Goransson, and E. W. Lindgren, Liverpool. 

15,339. A Susstirvre for Suatres, T. E. 
Liverpool. 

15,340. Betis, T. E. Morris, Liverpool. 

15,341. ARITHMETIC-TEACHING APPLIANCE, 
terich, London. 

15,342. CIGARETTE-RIPPING Macuiye, E. T. Pollard, 
London. 

15,343. Rartway SEMAPHORE SiGNats, W. H. I. Welch, 
London. 

15,344. Furnaces, J. G. Gordon, London. 

— Type, H. J. S. Gilbert - Stringer, 
vondon. 

15,346. AccumuLaTors, J. A. Courtenay.—{C. A. Faure, 
France.) 

15,347. ELtectric Switcues, J. G. Dixon, London. 

15,348. CoIN-OONTROLLED PHoNoGRapPHS, M. V. Gress, 
London. 

15,349. Moutps for Castinc ELecrropgs, E. Franke, 
London. 

15,350. Lamps, H. Peters, London. 

15,351. ANCHOR Gear, W. H. Harfield, London. 

5,352. Hyprautic Apparatus for TRANSMITTING 
Motion, W. H. Harfield, London. 

15,353. EXpLosion Enorves, T. M. Bear and J. Mathie, 
London. 


for Securrnc Cemincs, A. Katz, 


Morris, 


H. Wich- 








5,354. Pipg Coupiines, G. Black, London. 
15,355. SEPARATING FvusEx O11, R. Ilges, London. 
15,356. DETACHABLE Bo1iLer for Ort Stoves, Rip- 


pingille’s Albion Lamp Company, Limited, and F. 
N. Chapple, Birmingham. 

15,357. O1L Stoves, Rippingille’s Albion Lamp Com- 
pany, Limited, and W. Porter, Birmingham. 


15,358. Ort WARMING Stoves, Rippingille’s Albion 
Lamp Company, Limited, and W. Porter, Bir- 
mingham. 


13th July, 1898. 


15,359. Etectric Arc Lamps, W. E. Burnand, Sheffield. 

15,360. Suips of War, A. MacLaine, Belfast. 

15,361. SounpinG Macuings, D. U. Cruzat, London. 

15,362. VETERINARY SurGicaL InstRuMENTs, C. H. 
Huish, London. 

15,363. Heatinc TexTILe Fasrics, Palmer and Mycroft, 
Limited, and G. E. Mycroft, Nottingham. 

15,364. Composition for Biackinc LeEaTHER, C. W. 
Bonell, Wolverhampton. 

15,365. HorsEsHogs, E. Dobson, Leeds. 

15,366. Securine the Steers in Dress Bopiczs, M. 

James, Birmingham. 

15,367. ACETYLENE GENERATOR, J. A. Armitage and E. 

Ramsden, Elland, Yorks. 

15,368. PACKING-CAsEs, T. Keates, Stoke-on-Trent. 

L )». Topacco Pipgs, T. M. Hewitson, Birmingham. 

15,370. Dyginc TexTILe Fabrics, A. J. King and F. H. 
Gornall, Manchester. 

15,371. WaTERING-caNs, J. Renwick, Manchester. 

15,372. Carpine Enainss, W. 8S, Taggart, Bolton. 

15,373. Foot-rest for Cycigs, J. K. Starley, Coventry. 

15,374. MULTIPLE-way Cock, A. Burchartz, South- 

mpton. 
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15,375. Water-cLosets, 8. H. Adams, London. 
15,376. Ruver, E. Robinson, Oldham. 
15,377. Maxine NgEGATIVEs in Revier, W. Cordeaux, 
Leeds. 
,378. TorpEDors, C. Binks, York. 
,879. Borinc Bar, H. Watson and Walker Bros. and 
Co., Leith. 
15,380. Sart CeLLars, P. C. James, Crewe. 
15,381. SMOKE-COMBUSTION APPLIANCE, A. Whowell and 
A. A. Whitley, Manchester. 


15 
15 


15,882. Gas Enarnzs, J. Southall, Worcester. 

15,383. CARRYING VEHICLE, W. H. Lister, Newcastle- 
on-Tyne. 

15,384. AkRATING Water, J. Carson, Kingstown, Co. 
Dublin. 

15,885. Cycte Brakg, A. W. Clarkson, Brentford. 

15,386. MANUFACTURING YARNS, F. Meyer, Aix-la- 
Chapelle, Germany. 

15,387. PREssinc METAL, F. Knoeferl, London. 

15,388. Dynamos, J. Moores and H. O. Farrell, Man- 
chester. 

15,889. Spanner, P. Jaeger and C. Adamy, Man- 
chester. 

15,390. CycLe Stanps, A. C. Rice, London. 

15,391. ORNAMENTAL Dress Pins, E. P. Wareham, Bir- 
mingham. 

15,392. Hina, A. Funajoli, London. 

15,393. Box, A. H. Hunt, London. 

15,394. ACETYLENE GENERATORS R. Myers, London. 

15,395. TrrEs, G. M. Truss, London. 

15,396. ACETYLENE GENERATORS, D. L. 
London. 

15,397. PREPARING SHEET Iron, T. Gwynne, London. 

15,398. Boot-HoLpING Apparatus, A. Brown, London. 

15,399. SwiveL Connection for Usk with Roprgs, M. 
Hill, London. 

15,400. CarRriacgEs, W. Harnden, London. 

15,401. GuARDs or SHIELDs for AXLE-BOxES, J. J. Adler, 
London. 

15,402. Matcu Cass, W. J. Beames and J. Ashton, 
London. 

15,4938. Dritys, J. McCulloch, London. 

15,404. SecuRING BuRNER Mant gs, H. F. Kollenberg, 
London. 

15,405. Cup, W. Bell, London. 

15,406. Gas Burnino, T. Clarkson, H. C. Capel, and The 
Clarkson and Capel Steam Car Syndicate, Limited, 
London. 

15,407. Foon, I. A. Timmis, London. 

15,408. Newspapers, W. H. Burland, Kingston-on- 
Thames. 

15,409. Sorrentnac Warer, J. Wilson and A. Masson, 
London. 

15,410. Frre-LIGHTERS, H. Muller, London. 

15,4]1. Spanners, F. Pertwee and C. 
London. 

15,412. THinnine Turnips, 8S. J. Symes, London. 

15,418. SILeENcING Exnaust from EnGings, T. Myers, 
London. 





Baumgarten, 


Bazter, 


15,414. Propucine Icnition of Gases, L. Pierron, 
London. 

15,415. KNIFE-CLEANING Macuings, J. O. Spong, 
London. 


15.416. Workmen's TimE Recorpers, W. H. Witham, 
London. 

15,417. Suspurne Noxious Opours of O1ts, T. Myers, 
London. 

15,418. Boats, 
London. 

15.419. Bati-cocks, H. A. Sedgwick, London. 

15 420. SecurtnG Hatcu SHEETs on VEssELs, J. Harris, 
London. 

15,421. Lamp SHapr, A. M. Day and H. W. Cole, 

London. 


G. W. Bennum and C. R. Jones, 








15,422. Putieys, H. H. Lake.—(A. Monticolo, Ituly.) 
15,423. AcETYLENE Gas GENERATORS, M. Bohne, 
London. 


15.424. Har Fastener, J. Wright and J. W. Mitchell, 
London. 

15,425. Sarety Device for VeLocipepEs, A. Schiifer, 
London. 

15,426. Putiteys, A. Barrett and The Westminster 
Manufacturing Company, Limited, London. 

15,427. Automatic CrnpEeR Sirrer, H. H. Wood, 
London. 

15,428. Support for PLants, W. H. and T.S. Markwick, 
London. 

15,429. UmBrE.LLAs, P. H. Boggis, London. 

15,480. DiapHRaGM, W. P. Thompson.—(E£. Langguth, 

Germany.) 

15,481. Lirtrsc Apparatus, W. P. Thompson.—(F. 
Nack, Germany.) 

15,432. Winpows, J. Beanland, Manchester. 

15,433. Drivinc Gear for Cycres, E. A. Jeffreys and 
A. Appleby, Birmingham. 

15,434. Knotrep or Trep Net Fasrics, E. Saupe, 
London 

15,435. VEHICLE SHarts, T. James, Liverpool. 

15,436. Fittinc Cigarettes, G. A. Hagelberg and L. 
Lindeloéf, London. 

15,437. CicaRETTE Moutupieces, G. A. Hagelberg and 
L. Lindeléf, London. 

15,438. CuTTING-oFF CIGARETTE Enbs, G. A. Hagelberg 
and L. Lindeléf, London. 

15,439. CoLtars, J. W. Oldroyd, London. 

15,440. Lec Banps for Horszs, V. Jehin, London. 

15,441. Bearrnes for Curtain Rops, A. Andrée, 
Cologne-on-the-Rhine. 
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15,442. CycLe Sappie, W. H. Fox and H. H. Bissell, 
Leamington Spa. 

15,443. ELecrricaL Switcues, Veritys, Limited, and 
L. J. Steele, Birmingham. 

15,444. Utitistnc the Waste Heat from Stream 
Borers, J. Taylor, Potovens, near Wakefield. 

15,445. INDIA-RUBBER Hot-waTER VESSEL, A. Davies, 
Aston, Cheshire. 


15,446. BIcYCLE-LOCKING APPARATUS, J. Cleland and 
J. C. Stewart, Belfast. 

15,447. PorTasLe Fotprinc Cuarr, G. Agar, Whitby. 

15,448. CaRRIAGE Lamps, R. G. Kennelly, Birming- 
ham, 

15,449. ApsusTABLE SHELVINGs, A. Cotgreave, Bir- 
minghain. 

15,450. Epainc Lawns, G. Miles, Hucclecote, near 


Gloucester. 

15.451. SELF-sUSTAINING APPARATUS for Lirts, J. E. 
Lucas, London. 

15,452. Removinc Noxious INGREDIENTS from ALCo- 
HOLIC Liquors, J. T. Hewitt, London. 

15,453. SuspenpDED SwiveLt Dress Hooks, G. Moore, 
jun., Birmingham. 

15,454. PuotocrapHic ReEpropuction of 
Oxssects, 8. D. Williams, Newport, Mon. 


Movine 





| 15,457. 





15,455. ADJUSTABLE Tor Cups for Cycuists, H. Hunt, 
Birmingbam. 

15,456. Boor Hee. Fastentnas, G. Raper, London. 

ALARMS for VeLocirEpEs, J. H. Pougher, 
London. 

15,458. Securtnc Dust Caps of VALVEs, J. H. Pougher, 
London. 
15,459. Buckie, A. J. Abbott, Southampton. 
15,460. Brusu, H. Simpkins, Bournemouth. 
15,461. HeaLp Macuines, W. E. B. Priestley and W. 
Deighton, Bradford. 

15,462. Buoys, J. R. Wigham, Dublin. 

15,463. Porous Cetts for Barreriss, F. J. Gillibrand, 
Liverpool. 

15,464. MULTIPLE - SHUTTLE 
Keighley. 
15,465. Stups, E. Jenkins, Birmingham. 
15,466. Seat Cover. T. Brierley, Dublin. 
15,467. Switches, C. O. Bastian and A. H. Gibbings, 
London. 

15,468. TRIGGER MEcHANIsM, A. Reichwald. — (F. 
Krupp, Germany. 

15,469. TaBLe, G. H. Edwards, Birmingham. 

15.470. Hotper for AssisTinG in CLEANING RIFLEs, J. 
H. Roe, Birmingham. 

15,471. Drawinc Fiuip from Femae Breasts, J. H. 
Thompson, London. 

15,472. Boots, G. Hill, London. 

15,478. ELECTRICALLY-OPERATED STATION INDICATORS, 
J. Wynes, L. W. Perryman, and J. C. Lloyd, 
London. 

5,474. InpEx, J. Wechsler, London. 

5,475. Cranes, D. Roche, London. 

5,476. Box, C. Smith, London. 

77. Breecues, C. J. Ross, London. 

5,478. Boots, U. J. R. de Burgh, London. 

CrircuLaAR CARRIAGE Swart, T. A. Draper, 


Looms, E. Dawson, 








15,480. Waist-Banps, A. Cross, London. 

15,481. Srop-vaLves, G. H. Blackburn, London. 

15,482. Paintine Books, A. Bartzack, London. 

15,483. Furniturg, J. A. Feller, London. 

15,484, PenciL-HoLpERs, A. Eisenmenger, London. 

15,485. PROPELLING Suips, J. Sheldon, Birmingham. 

15,486. Conpurts, 8. Z. de Ferranti, Hollinwood, near 
Oldham, 

15,487. VeLocipepgs, E. H. Hodgkinson, London. 

15,488. ScorinG CixcuLAR Grooves, Slazengerand Sons, 
London, 

15 489. Dryers for GRANULAR Mareriats, C. Erith, 
London, 

15,490. Courtine, 8. Biindel, London. 

15,491. Woo.-purRInNG Apparatus, J. E. G. Méran, 
London. 

15,492. DentaL DRILL OpERatino TABLE, J. M. C. Groth, 
London. 

15,493. Hipropromg, A. H. R. Pulman and G. Cuddon, 
London. 

15,494 Finrer Pressgs, C. Prandtl, London. 

15,495. BREECH-LOADING Guns, O. D. Black and A. du 
Lac, London. 

15,496. ELecrricaL Time-switcues, T. B. Browne and 
F. L. Martineau, London. 

15,497. NON-REFILLABLE Bottixs, J. Creasy and H. J. 
Dixon, London. 

15,498. WrrELEss TELEPHONY, T. Tommasina, London. 

15,499. PANTOGRAPH ENGRAVING Macuinges, J. Hope 
and J. Hope, jun., London. 

15,500. Automatic Burrine Coup.ines, A. B. Ibbot- 
son, London. 

15,501. CoupLinc Rattway Veuicies, A B. Ibbotson, 
London. 

15,502. ALKALIEs, J. Hargreaves, London. 

15,503. Exuipitinc Zorrropic Picrures, C. Raleigh, 
London. 

15,504. GirpeRs for Buitpinos, R. C. F. and T. H. 
Wyatt, London. 

15,505. LocaisinG S1GNALs from RAILWAY CARRIAGES, 
R. R. Harper, London. 

15,506. Hoppers for FLour Sirrers, F. J. G. Rainbow, 
London. 

15,507. Fastener for Winpow 
London. 


Sasues, W. Nisbet, 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


601,784. MecHanism ror Rotuinc Our HoLtow 
Merat Incors into Tues, J. C. Sturgeon, Brie, Pa. 
—Filed November 1st, 1897. 

Claim.—(1) In a machine for reducing and drawing 
out hollow ingots or billets into tubes, a disc, a pair of 
rolls overlapping the edge of the face of said disc, and 
a mandrel in the axis of the passage between said disc 
and rolls, extending throughout said passage, sub- 
stantially as set forth. (2) In a machine for reducing 


[601,784] 





and drawing out hollow ingots or billets into tubes, 
a disc having the periphery of its face bevelled, a pair 
of rolls overlapping the bevelled surface of said disc, 
and a tapering mandrel inserted in the ingress end of 
the passage between said disc and rolls, andextending 
throughout said passage in the axis thereof, substan- 
tially as set forth. 
601,965. Compinep Crank Swarr anv Disc, 
L. Ide, Springyield, 1.—Filed February Lat, 1897. 
Claim. — (1) As a new article of manufacture, a 
strengthening rod or core of metal, and an engine crank 
shaft and disc formed in one integral casting about 
said rod or core, substantially as described. (2) As a 
new article of manufacture, the combination of an 
axially-disposed strengthening red or core of metal, 
with a crank shaft and disc formed in one integral 
casting about said rod or core, substantially as de- 
scribed. (3) Asa new article of manufacture, a wrought 


A. 


1) 





























as 








iron red or core, and an engine crank shaft and dise 
formed in one integral casting about said rod or core, 
substantially as described. (4) As a new article of 
manufacture, an engine crank shaft and disc formed 
in one integral casting, and a wrought iron rod or core 
contained within said shaft and disc, said being flared 
at the disc end and scored at the opposite end, sub- 
stantially as described. (5) As a new article of manu- 
facture, a strengthening rod or core of metal which is 
scored, and an engine crank shaft and disc formed 
in one integral casting about said rod or core, sub- 
stantially as described. 

602,064. Conveyor, 7. A. Edison, Llewellyn Park, 

N.J.—Filed December 19th, 1893, 

Claim.—(1) A conveyor having an endless series of 
buckets, each having an opening in the bottom and 
one wall of each bucket forming a scraper, whereby 
the scraping action of the buckets serves to control 
automatically the discharge of material therefrom, 
substantially as set forth. (2) A scraping conveyor 
having each one of its scrapers or flights in the form 
of a bucket with an opening in the lower part of the for- 
ward side of such bucket, whereby the scraping action 
of such bucket serves to control automatically the dis- 
charge of material from the buckets, substantially as 
set forth. (3) The combination of an endless chain of 
buckets having openings in their bottoms, means for 
delivering material to said buckets, a series of open 
receptacles situated beneath said buckets, a platform 
above the upper ends of said receptacles, having 
openings therein into said receptacles, and over which 





the material is moved by the scraping actio, 
said buckets, and vertical sides for said vlatfon! 








between which the said buckets operate, substapy, 
as set forth. : Antially 


602,111, Means ror KEEPING GLASS CEaRr qy R 
GENERATIVE GLASS FURNACES, G. Schlucer, Dey) - 
Germany.—Filed Sepiember 3rd, 1895, Bi ., 

Claim.—(1) In a glass furnace, the melting and Work 
ing compartments placed at opposite ends of th 
furnace, combined with the compartments 3 extending 
from the melting compartment, the compartments 
connected with the compartment 3 by the passage ‘ 
and the opening 9 through the dividing wall, the con 
partment 13 connected by suitable passages with the 
working compartment, the compartment 13 being con, 
nected tothe compartment 8 by means of the passage ]) 
and with the working compartment by the Passages 

14 and 15, the valve 10 for controlling the passage or 

opening 9, and the valves 7 and 11 for controlling the 





passages 5 and 12, the parts being arranged to operate 
substantially as shown. (2) A plate glass-smelting 
furnace, comprising a smelting compartment, a work. 
ing compartment, an intermediate compartment 
valve-controlled channels at opposite ends thereof, 4 
discharge compartment between the intermediate and 
working compartments, and plate closed and con. 
trolled windows for observation and for working the 
glass in the said melting, intermediate, and discharge 
chambers, substantially as described. 


602,198. CompresseD-ain Hammer, J. Schinidt, Rio 
Vista, Cal.—Filed June 22nd, 1897. 

Clain.—In a compressed-air hammer, a main cylin. 
der with a piston movable therein, a piston rod ex. 
tending through the lower head carrying the hammer 
with its lower end, a second cylinder having a passage 
connecting it with the first-named cylinder above its 
piston and plunger movable in the second cylinder, a 
crank shaft and a pitman connecting it with the plun- 
ger whereby the latter is reciprocated to compress air 
on each inward stroke of the plunger, a valve actuated 
in unison with the movements of the plunger where. 
by said valve is opened when the desired pressure has 


aT 





been attained within the compression cylinder and 
the air under such pressure is admitted into the ham- 
mer-actuating cylinder, and a second passage crossing 
the first passage having a cock through which this 
first-named passage passes when the apparatus is in 
operation, and a foot-lever connection whereby said 
cock may be turned to close the direct connection 
between the cylinders and allow the air to escape 
from the compression cylinder without acting in the 
lower cylinder. 


602,263. Air Lock For Catssons, S. Mattson, 
Brooklyn, N.Y.—Filed September 11th, 1897. 

Claim.—(1) An air lock for caissons having an upper 
opening of substantially oval form, and a correspond- 
tanty-dhened gate or cover centrally pivoted, whereby 
when it is turned on its pivot bearingit can be projected 
through said opening, substantially as set forth. (2) 
An air lock for caissons having the upper end of its 
casing bent to form an upper oval opening, a gate or 
cover also of oval shape but of greater corresponding 
diameter than said opening, said cover having a cel- 
tral opening, and a bucket having a rope which is passed 





through said opening. substantially as set forth. (3) 
An air lock for caissons having an opening not of uni- 
form diameter, a correspondingly-shaped gate or cover 
of slightly increased diameter having a central open- 
ing, a spherical body fitted in said opening and having 
acentral hole flared at one end, and a stuffing-box 
having a hole in line with said former hole, and also 
flared at its outer end, substantially as forth. (4) The 


cover having an opening, a spherical body fitted in 
said opening, plates attached to said cover having con- 
caved ends for holding said body, which latter has @ 
hole flared at one and, and a stuffing-box in line with 
said hole having its outer end fia 
set forth, 


, substantially 
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THE TRANS-SIBERIAN RAILWAY. 
(Concluded from page 26), 

The exploration of the region of the Steppes.—Apart 
from its task of developing the colonisation of the Taiga, 
the Commission deemed it to be essential that there 
should also be an extension of its activity in establishing 
reserve districts and centres for immigrants in those 
regions of the Steppes which lie nearest to the route of 
the Siberian Railway, as these regions for the most part 
resent all the conditions necessary to the successful 
cultivation of the land. But this projected extension 
will have. to be postponed for some time, since the 
attempt to form colonisation districts during the period 
from 1893 to 1895 showed the necessity of carrying out 
a statistical exploration of the Steppes so far as their 
natural history and agricultural advantages are con- 
cerned, and of bringing these results into use in assisting 
the Commission to determine the districts to be set apart 
for colonisation. This examination of the Steppes was 
especially needed from the point of view of preserving 
the interests of the local nomadic population. In con- 
sequence of this decision an exploration of the territory 
was undertaken on these lines, with the result that 
during 1896 and 1897 the governments of Kokchetov, 
the northern part of Akmolinsk, in the Kirghiz Steppes, 
and Atbarsk, in the same government, as also the dis- 
trict of Pavlodar, in the Semipalatinsk region of Russian 
Turkistan, were explored. The result of this investiga- 
tion presented a complete view of the uses to which the 
soil could be devoted, and also of the general agricultural 
activity of the regions thus explored ; at the same time 
accurate returns were made of the innumerable sites of 
land which are capable of being formed into districts of 
colonisation without restricting the hitherto respected 
privileges of the nomadic population, and the work of 
colonisation was at once taken in hand. In view of the 
successfu' results that attended the exploration of the 
Steppes, it was resolved that the activity of the Com- 
mission in this respect should not be relaxed, but that 
the work of exploration should be continued during 1898 
and 1899, and that during this space of time the districts 
of Akmolinsk and Semipalatinsk should be examined 
throughout their whole extent, and that at the same 
time the northern districts Aktjuba and Kustanais, in 
the Turgai government in Central Asia, should be 
explored. Apart from the desirability of preparing the 
Turgai region for colonisation, the exploration of these 
latter districts is especially called for, and there is every 
need for a speedy organisation of the colonists already 
settled there, with the view of putting an end to the 
present prevalent bands of robbers in these districts. 

The preparation of the Kirghiz Steppes for settlers.— 
In connection with the task of exploring the Steppes, as 
undertaken by the Commission, the Imperial Minister of 
the Interior has been charged with the duty of taking 
corresponding measures in order to bring about the con- 
version of the nomadic tribes of the Kirghiz into settled 
colonists. 

The general results and the importance of the distri- 
bution of the land.—The general results of the labours 
of the temporary sections for parcelling out the land are 
seen in the fact that in the course of their work of five 
years rather more than 5,500,000 desiatines of land, or 
more than 15,125,000 acres, were prepared for colonisa- 
tion and as reserve districts. Such a result must certainly 
be regarded as being highly successful. The sum of 
£150,550 was set apart for the maintenance of the sec- 
tions entrusted with the task of carrying out the survey. 
At this point the fact must not be lost sight of that, 
commensurate with the needs of the case at that time, 
the Commission in taking steps in 1893 for establish- 
ing districts of settlement along the route of the Siberian 
Railway, did not at the same time cease to pro- 
vide at every turn that there should be an increase in 
the extent of land set apart for purposes of colonisation 
in due proportion to the increased immigration into 
Siberia. Owing to this display of activity there was 
always a sufficient number of free spaces available 
for settlement, and thus every difficulty in distri- 
buting the land was overcome, even during the 
year 1896, when there was such a remarkably strong 
influx of immigrants. Apart from the above remarks, 
the opening up of new and extensive districts, with their 
varying conditions of climate and soil, was conducive to 
a more regular carrying out of the plan of colonisa- 
tion; thus, on the one hand, it was possible to control 
the movement of immigration to a certain degree by 
pointing out to settlers the districts most suitable to 
them, and by assigning to them those parcels of land 
which were most fitted to their natural capabilities and 
to their knowledge of husbandry ; on the other hand, the 
colonisation of single districts brought about a certain 
degree of fixed conditions of life, and this state of things 
is to be regarded as a necessary feature in the suc- 
cessful colonisation of the new districts. With regard 
to the labours of the temporary sections themselves, it 
deserves to be recorded that, in addition to the re- 
sults already mentioned, they have never led to any 
complaints or unpleasantness whatever in any locality, 
although the many-sided interests of the old-established 
settlers were affected at many points by the investiga- 
tions carried out by these sections. 

The hydro-technical work along the route of the Siberian 
Railway.—In the formation of districts to be occupied 
by settlers, attention was always paid to the due pro- 
vision of all kinds of agricultural requirements within the 
limits of those districts, such as arable land, hay pastures, 
stretches of meadow, woods and the like, and care was 
taken'that there should be a sufficient supply of water. 
In forming settlements along the region immediately con- 
tiguous to the Siberian Railway, considerable difficulties 
were at first experienced in consequence of the un- 
favourable hydrographical conditions in the regions of 
the Ishim and Baraba Steppes traversed by the railway ; 
the former lies south-east of. Tobolsk, and suffers from 
the lack of open bodies of fresh water, while the latter 





region, lying between the Obi and Irtish rivers, abounds 
in swamps and marshes, and under these conditions seems 
entirely unsuitable for cultivation. In order to overcome 
this difficulty, the Commission resolved that a thorough 
examination must be undertaken with the object of 
ensuring a due supply of water in the government of 
Akmolinsk and in the Baraba Steppe, and also at the 
same time in those settlements in the governments of 
Tobolsk and Tomsk, in which it was seen that such a 
supply of water was needed for meeting the agricultural 
requirements of the new settlers in those districts. 
Based upon the results obtained by the hydro-geological 
surveys, a general plan was drawn up for providing water 
for those parts of the Akmolinsk region, and of the 
governments of Tobolsk and Tomsk, which are in the 
neighbourhood of the railway. In accordance with this 
plan the hydro-technical sections organised by the Im. 
perial Ministries of Agriculture and of the Imperial 
Domains undertook the carrying out of a series of works. 
These consisted partly in securing a supply of water for 
the districts of settlement in the northerly plain of the 
Ishim Steppe, and partly in draining the marshes and 
swamps in the Baraba Steppe, and at the same time mea- 
sures were taken to improve the sanitary condition of the 
districts already occupied by immigrants, and also to 
provide new and favourable conditions which might serve 
as an inducement to the further colonisation of these 
regions. 

The water supply for the settlements.—As a result of 
the presence of numerous springs of water, it was resolved 
to construct surface wells, as being the best and cheapest 
method of providing a supply of water for the waterless 
regions of the Steppes in the Akmolinsk territory, and in 
the governments of Tobolsk and Tomsk. In this very 
simple and practical manner the pressing want of water 
was alleviated in the case of those settlers who had 
occupied localities quite unsuitable for colonisation by 
reason of their inadequate supply, which in some 
cases amounted to an entire lack of this necessity of life. 
In fact, some of the settlers were preparing to leave their 
settlements without any regard to the expense already in- 
curred in forming settlements and in improving the land. 
Only in some exceptional cases did the surveys of the hydro- 
technical sections prove fruitless, and the localities set 
apart for settlers had in such cases to be struck off the 
list. . Hence, in certain settlements a mixed form of 
water supply had to be brought into use; that is to say, 
that in addition to the springs of water, trenches were cut 
from the small lakes, so as to increase the amount of 
land that could be watered by them; dams and dykes 
were also constructed in these lakes in order to raise the 
level of their water, and at the same time to diminish 
their area of drainage and evaporation. The total 
number of springs and wells thus rendered available for 
use by the hydro-technical sections during their labours 
of five years amounted in the district of Akmolinsk to 
541 in 60 settlements of 6864 farms containing a popula- 
tion of 20,529, or an average of one spring for 15} farms, 
and in the governments of Tobolsk and Tomsk to 171 
springs for 33 settlements with a population of 10,916 
settlers, which is an average of one spring to 214 farms. 
In order to arrange for the proper enjoyment of the im- 
provements carried out by the hydro-technical sections 
in the settlements occupied by colonists it was resolved 
to carry the following regulations into effect:—(1) That 
control should be kept over the proper use of the 
reservoirs, with especial regard to the appliances for 
supplying and drawing off water in the settlement dis- 
tricts of Siberia and the Steppes; and (2) that steps should 
be taken to construct other appliances of a similar 
nature. At the same time it was ordered that for the 
future, and until these regulations should be withdrawn, 
the various methods for supplying and drawing off the 
water are to be placed under the supervision of the 
‘“‘ peasant officials,” or under the care of persons acting 
as their representatives, who are to see that these appli- 
ances are maintained in proper working order by their 
respective communities, and the communities are to be 
responsible to their village authorities for making proper 
use of the water supply, whether the same consists of 
rivers, lakes, springs, or other sources. 

Draining the Barabinskaya Steppe.—As to the work 
of draining the Baraba district in the region of the 
Siberian Railway, steps were here taken in cleansing and 
systematising the levels of the rivers in the basins of the 
river Om and the Tchany Lake, the latter lying between 
the governments of Tomsk and Tobolsk; this was 
effected by cutting a network of canals for freely carrying 
off the tidal waters into the estuaries of the rivers, since 
hitherto there had not been a sufficient outlet for the 
waters of the low-lying swamps, on account of the con- 
gested condition of their watercourses. By the gradual 
carrying out of this plan there will come about a general 
fall in the volume of surface water, and an improvement 
in the region from a sanitary point of view, while the 
marshes and swamps will be converted into meadows and 
land suitable for agriculture. The volume of water will 
also be concentrated, and there will be changes. intro- 
duced in the direction taken at present by certain 
streams, whereby a supply will be assured to many 
localities that have hitherto suffered from the want 
of pure drinking water. The labours of the hydro- 
technical sections in the work of draining the Baraba 
Steppe during the years 1895, 1896, and 1897 extended 
to twenty-four districts of settlement with a superficial 
area of 111,448 desiatines, or 306,457 acres, and also to 
30,780 desiatines, or 84,645 acres of marshy land, which 
have not yet been included in the sites set apart for 
colonisation. The drainage has proved of the most 
beneficial results for the localities affected. by it, in that 
it has opened up for the settlers various stretches of 
country that were hitherto, perfectly unsuitable for hus- 
bandry. Altogether 326 versts, or 217} miles, of drain- 
age and reservoir conduits were laid down in the Baraba 
Steppe. : 

Apart from the important increase in the extent of 
land capable of being colonised, the hydro-technical 





measures thus carried out must bring about as a result 
an improvement in the climatic conditions of the Baraba 
Steppe, since with the drainage of this steppe the ; 
universally prevalent fogs and mists will disappear, and 
these had been regarded as the chief.causes of the . 
extreme changes in the temperature hitherto observable 
in this locality. 

The survey of the peat moors. —At the same time as 
the irrigation works were being carried out in the districts 
traversed by the Siberian Railway, steps were taken for 
investigating the moors of peat lying between the town 
of Kurgan on the river Tobol in Western Siberia and the 
town of Petropavlovsk on the river Ishim in the govern- 
ment of Akmolinsk. These moors contain large supplies 
of raw peat or turf suitable for fuel. This discovery is , 
of great importance, as it ensures a supply of fuel for the 
local population and also for the railway, seeing that the 
line runs for a considerable distance through a region 
devoid of trees. As a consequence it is now intended 
that the work of exploring and surveying the peat moors 
shall be carried to greater length. 

The protection of the districts of settlement.—In order 
to protect the woods and forest lands in the districts and 
reserve settlements surveyed, but not yet inhabited, 
from damage on the part of the original settlers, who 
menaced the welfare of the agricultural interests of the 
whole local population, the Commission organised a 
special system of protection for the districts surveyed ; 
thus it became possible to put a stop at the right time to 
the cutting down of timber, the ploughing up of the soil,, 
and mowing of hay, and other unlawful uses of the lands 
set apart for occupation by settlers. 

The granting of loans.—Although the Commission 
placed free tracts of land at the disposal of settlers in 
Siberia, it at the same time took steps for establishing 
these colonisers as quickly as possible in their new settle- 
ments, and therefore regulations were drawn up with re- 
gard to the issue of loans by the Imperial Government to 
those needy families which had settled with the requisite 
permission of the authorities. These regulations were 
based upon the point of view that the Imperial Govern- 
ment had an interest in supporting the settlers them- 
selves, so that as the result of such interest they should 
develope as quickly as possible after settling in their new 
surroundings into capable agriculturists and payers of 
taxes. The amount of the loan thus granted was there- 
fore to be quite sufficient for the assistance of a settler, 
but by no means so great as to lead the immigrants from 
European Russia to count upon being able to establish a 
position in the new settlements by means of such loans 
only. 
With this principle in view the Commission drew up the 
following schedule of loans:—(1) Loans to cover the 
expenses of the journey, which the immigrant had paid 
on setting out on his journey; (2) loans for furnishing 
houses; (3) loans for buying corn to be used as seed, 
and for procuring food; and (4) a gratuitous supply of 
building materials from the forests of the Crown, to be 
used in erecting the necessary buildings on the settle- 
ments. Furthermore, with regard to the granting of 
these loans so far as possible at the right moment, and as 
a guarantee that the actual loans were paid to those who 
really needed them, it was ordained that loans coming 
under the heads of the first and second classes above 
mentioned must without any exception be paid over in 
person by the officials charged with the management of 
the affairs of the peasants; permission was given to these 
officials to make advances of money to the amount of 
3000 roubles, or nearly £313, and it is probable that this 
sum will have to be increased. 

As the greater part of these loans for household pur- 
poses was employed by the settlers in procuring house- 
hold requisites as used by peasants, and as such articles rose 
immoderately in price under the influence of the incom- 
ing stream of settlers, the Commission took a portion of 
the sum at their disposal destined to be paid out in loans 
and applied it for forming afund to be used in the erection 
of warehouses, at which the settlers are able to buy 
their household requisites at cost price, and can, if they 
so wish, obtain them in lieu of loans. Warehouses of 
this nature were opened in the village of Pietuchovo, in 
the town of Tara on the Irtish River, in the Tukal dis- 
trict, and in the town of Atchinsk, 75 miles west of 
Krassnoyarsk and on the river Khulim, and at Krassno- 
yarsk ; in the same manner the funds at the disposal of 
the warehouses at Mariinsk, Tomsk, Omsk, and Petro- 
pavlovsk were increased. Moreover, the officials en- 
trusted with managing the affairs relating to the peasants 
were empowered to use a vortion of the sums advanced 
to them in purchasing household requisites, and to sell 
such articles to the settlers, or to hand them over in place 
of loans. Lastly, it was intended to get together for 
future use a supply of the articles above referred to, and 
to make use of them, especially in the thinly-populated 
districts 'in the Urmans of Tara, in the government of 
Tobolsk, and in the Taiga in the government of Tomsk. 

The gratuitous supply of building materials presented 
great difficulties in many localities on account of the 
complete absence of trees. In view of this want of wood 
the Commission had established special warehouses for 
building materials, and for the sale of the same at cost 
price ; these warehouses were established in the govern- 
ment of Tomsk, which required sixteen temporary depéts 
along the rivers Om and Tarta, and a permanent ware- 
house in the town of Kainsk, also on the Om; in the 
government of Tobolsk two permanent warehouses were 
founded, and three similar depéts were established in the 
territory of Alexandrovsk. - For these various depdéts 
nearly 160,000. pieces of timber were prepared, and of 
this supply only a small quantity remained unsold. 

Organisation of -the ‘medical’ service and the care of 
the sick.—In taking further steps for supplying the daily 
needs of the settlers the Commission devoted special 
attention to organising medical assistance and a system 
of nursing for the use. of colonists on their journey. to 
Siberia. The beneficial results of these measures were 
apparent as’ early as the year 1893, when tke necessary 
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funds were allotted for carrying them into effect. Led on 
by the success of these first efforts, andin the conviction 
that the proper and regular supply of nourishment to the 
settlers during their journey, as well as fitting medical 
aid in cases of sickness, would ensure the settlers possess- 
ing full strength of body, and the possibility of quickly 
installing themselves in their new surroundings so soon 
as they reached their settlements, the Commission began 
in the year 1894 to assign the necessary funds for organ- 
ising the work of medical aid and proper nursing. 

The medical examination of the immigrants journeying 
to Siberia begins at Riashsk and Samara; all persons 
proved by the examination to be suffering from infectious 
diseases are detained at Cheliabinsk, which is the point 
of departure for the Siberian Railway. In addition, 
stations for supplying medical aid and nurses are esta- 
blished along the line of railway at those points at which 
the settlers leave the train in order to continue their 
journey with horses. The size of these stations depends 
upon the amount of unappropriated land in the neigh- 
bourhood. At all them medical aid is provided free 
of charge, and warm food is supplied at very low 
prices. Besides this, eating-houses for supplying cooked 
food have been erected at some of the railway stations. 
Those parties of settlers making their way by railway, 
boat, or steamer, are accompanied by special female 
doctors. In addition to these special centres for affording 
medical attendance along the railway on the frontiers 
of the governments of Tobolsk and Tomsk, in the 
district of the Steppes, in the general government of 
Irkutsk, and in the Amur territory, stations of a similar 
kind have also been established along the line of route 
taken by the settlers. 

The beneficial results of these measures became 
apparent soon after their introduction; the percentage 
of cases of sickness and of death among the settlers, 
which had formerly reached considerable proportions, 
sank as low as 1 per cent. in 1895, and did not rise 
until 1896, notwithstanding the extraordinarily strong 
influx of immigrants during the latter year. These 
sanitary stations for settlers were greatly resorted to 
by the new colonists of the district. This fact showed 
the Commission that there was a lack of medical assist- 
ance in the country; the Commission thereupon sug- 
gested to the Imperial Minister of the Interior, that 
steps should be taken to provide a more regular system 
of medical aid in the governments and districts of 
Siberia. As the result of this suggestion there has been 
an increase in the number of medical men throughout 
Siberia, and at the same time the means of rendering 
medical aid have been strengthened. Further, the Com- 
mission sanctioned special grants of money to cover 
the expenses incurred by engaging sections of the Red 
Cross Society to combat the epidemic of typhus fever, 
which had broken out in some of the newly-established 
settlements. Acting on the conviction that an exces- 
sive gathering together of colonists in one place was 
fraught with danger from a sanitary point of view, the 
Commission took steps to avoid such danger by charter- 
ing steamers and boats during the periods at which the 
immigration movement was especially strong; by this 
means the settlers were drawn away from Tyumen, 
Omsk, and Krivoschekovo; at Atchinsk, Krassnoyarsk, 
and Omsk means of transport, consisting of horses and 
wagons, were got together and sold to the colonists at 
their cost price. A supply of such means, including, 
among other things, floats and rafts, will be prepared in 
the Trans-Baikal region for use by the colonists on their 
way to the Amur territory. 

The spiritual needs of the colonists; churches and 
schools—When the Commission had made provision for 
the needs of the colonists on the journey through Siberia, 
it turned its attention to their needs on becoming settled 
in their new homes. One of the most pressing needs of 
the new settlers is that of a regular system of spiritual 
ministration; this need made itself felt at once, and 
presented serious difficulties in being met, as the number 
of churches and schools is very small, and those at 
present available lie great distances apart. In view of 
this fact, the question was raised at one of the first sit- 
tings of the Commission as to building new shrines for 
devotions and new school-houses, especially at the rail- 
way stations, as such buildings will in time become the 
chief points of meeting for the Russian immigrants. 

The interest displayed by his Imperial Majesty in the 
question of supplying the spiritual needs of the settlers 
in Siberia bore especially good results, in that it induced 
some benevolent persons to add their mites towards 
helping on the work. The Chancery of the Commission 
began to contribute to this work in April, 1894, and its 
contributions took the form of money and also of vessels 
and fittings for use in the churches. Thanks to the un- 
interrupted contributions of charitable individuals, who 
had given the sum of nearly 500,000 roubles, or about 
£51,550, up to January 1st, 1898, and thanks to the help 
rendered by various departments, 40 churches are at 
present built and consecrated, and of this number 22 are 
fitted out with church vessels and vestments from the 
materials presented by the Tsar. Thirty-one schools 
have been built, and 70 churches and 55 schools are at 
present in course of erection. At the same time the 
desire of private individuals to assist the needy was 
turned to account in the case of especially necessitous 
settlers. For this purpose a special ‘‘ Benevolent Fund” 
was established in the Chancery of the Commission, 
which also has charge of the funds belonging to the 
Committee entrusted with building churches. The pay- 
ment of money from these funds is subject tc control by 
the Imperial authorities. 

The organisation of a postal system.—In taking 
steps to ensure the erection of churches and schools the 
Commission at the same time strove to facilitate the 
means of communication between the settlers and their 
old homes. For this purpose, very simple general 
regulations were drawn up for receiving, forwarding, and 
delivering letters at the stations of the Siberian Railway, 


as also in the communities established in its course. 
Post-offices organised on this principle were opened in 83 
village communities in the governments of Tobolsk and 
Tomsk, and at 24 railway stations. 

The prevention of fire—In taking further measures 
for securing the most successful organisation of the new 
settlers in Siberia, the Commission turned its attention 
to adopting measures for the prevention of fire. To this 
end it was left to the Minister of the Interior to take 
steps to introduce as far as possible buildings of loam or 
clay in the settlements of the colonists in the Siberian 
governments and throughout the Steppes, for this class 
of buildings is of the least inflammable nature, and the 
cost of construction is very small. The Commission 
adopted, as a temporary measure, the law concerning 
mutual insurance in the governments, and extended its 
provisions as observed in the governments of Tobolsk, 
Tomsk, and Yenisseisk to the districts of the Steppes. 

Provision for the welfare of the colonists.—Apart 
from the by no means inconsiderable yearly outlay for 
the purpose of assisting the settlers in their new abodes, 
the Imperial Government was concerned in knowing that 
the aid thus secured bore good results. The welfare of 
the new settlers in Siberia will very frequently be injured 
by bad harvests brought about by constant drought, by 
the appearance of the corn-beetle and other pests, as also 
by the recurrent outbreak of epizootics, which carries off 
their cattle in great numbers. In the full knowledge that 
the results of bad harvests must have extremely per- 
nicious effects upon the settlers not yet firmly established 
on their farms, the Commission extended the operation 
of the enactment concerning assistance to be afforded to 
settlers, and applied it to the population possessing 
settled abodes in the Steppes. It was left to the Minister 
of the Interior to act as the representative of the Com- 
mission in forming funds to be applied in rendering 
assistance in the prescribed manner throughout the dis- 
tricts referred to. This Minister was also charged with 
erecting warehouses for the storage of corn in the settle- 
ments of the colonists, and to this end it was resolved 
that the building materials necessary for their construc- 
tion should be supplied free of cost from the forests of 
the Crown. 

Measures for combating the epizootic plague.——With 
a view to stamping out the epizootic plague of gangrene 
of the spleen, which every year causes great loss to the 
owners of cattle in Siberia, it was deemed to be advisable 
to introduce inoculation far and wide, since the bene- 
ficial results of such inoculation of horses and cattle 
had been successfully proved in Russia. As one of the 
best means of making the people of Siberia acquainted 
with this inoculation, it was considered pcs ome to 
establish a bacteriological station at the university of 
Tomsk, and therefore it devolved upon the Minister of 
the Interior to provide the necessary means for carrying 
out this project. 

The increase in the staff in charge of the immigrants 
and entrusted with the management of matters relating 
to peasants.—The complicated nature of the task of 
carrying out the work of colonisation and the continual 
arrival of fresh immigrants from European Russia 
demanded an increase in the staff entrusted with the 
discharge of these duties, and also an augmentation of 
the funds at the disposal of the local administrative 
bodies in some of the governments and districts of 
Siberia. For this purpose the Commission appointed 
temporarily supplementary officials for inistering 
affairs connected with the peasants in various localities 
in Siberia, and these officials were maintained at the 
expense of the general fund. As a result of this, and 
thanks to the suggestion made by the Commission, 
the staff of officials has been considerably increased in 
those localities in Siberia in which colonists have shown 
a preference to settle. For directing the movement of 
colonisation along the line of the Siberian Railway, officials 
specially adapted for the work were procured. In view 
of the steady progress of the construction of the line, 
and the increasing formation of settlements along its 
route, which also necessitated a corresponding increase 
in stations for affording medical aid and nursing esta- 
blishments, other officials were appointed as auxiliaries 
at points where the greatest bodies of settlers had 
taken up their abode. In addition to this, the chief 
official in every place was entrusted with an agricul- 
tural, statistical, and topographical department. As it 
was seen that the work of directing the colonisation 
movement could at any moment render it necessary to 
pay out sums of money without delay, an annual sum to 
be used for unforeseen objects was placed at the disposal 
of the authorities entrusted with the direction of the 
colonisation of Siberia. 








FRENCH RAILWAYS AND THEIR WORK. 
By CHARLES Rous-MARTEN, 
No, II.—LE CHEMIN DE FER DU NORD. 
(Continued from page 77.) 


I now come to some more recent experiences, for 
which I am indebted to the exceptional facilities most 
courteously afforded to me by M.du Bousquet. My journey 
from Calais to Paris was dealt with briefly at the begin- 
ning of my previous article. The trains started with such 
unfortunate punctuality that the engine drivers had some 
difficulty in filling up the time, and merely sauntered 
along, arriving at Paris nevertheless three minutes early. 
The load was sixteen coaches, and the inclusive time was 
twenty-five minutes less than the quickest booked time 
from Euston to Manchester, a mile less distance. 

But much more remarkable things were to come. 
M. du Bousquet very obligingly offered to arrange for 
running the fastest express to Amiens in less than the 
booked time, and to put on a dynamometer van specially 
for my use, with a suitable staff of assistants. I need 
hardly say that I gladly accepted this valuable offer. 
The dynamometer van employed was most efficiently 








fitted with all needful appliances. I cannot in this article 





describe them in detail, but may say generally that they 
included an automatic speed gauge and recorder, working 
by a belt from one of the free-running axles of the van; 
an apparatus for recording the tractive power exerted on 
the drawbar behind the tender; abroad travelling bang 
of white paper moved by clockwork under an electric 
pencil which was actuated by a button at the end of 
flexible cord. A chair was placed for me where the best 
view could be obtained of the kilometre posts, and b 
my side sat an inspector who kept a sharp look-out for 
the posts, with one finger always on the electric button, 
which he pressed as each post was passed, thus causing 
the exact moment of passing to be recorded by the electric 
pencil on the travelling band. About five seconds before 
passing each post he called out, ‘‘ Attention!” so that I 
might be ready to press the buttons of my various 
chronographs at the precise moment each post was 
passed. It willthus be seen that the passing times were 
recorded almost automatically by us both, while at the 
same time the apparatus on the table was with literal 
automatism keeping its own independent and unbiassed 
register of our progress. I imagine that no more com. 
plete and unimpeachable method can ever have been 
employed. 

The engine was No. 2°161, one of the newest and most 
powerful batch—sub-class 4—of the four-cylinder com. 
pounds, four-wheel coupled. The load was twelve coaches, 
the total weight behind the tender being 148} tons, 
Leaving Paris intentionally seven minutes late to allow 
for running under time, the speed quickly rose and had 
attained 60 miles an hour in 2} miles from the start. There 
was a slight drop to 58 miles an hour when the long 
rise of 1 in 200 was first entered upon, and this rate was 
maintained persistently for four miles. Then it rose to 
59 and kept at that for two miles, when it increased suc- 
cessively to 60 and 61, the latter being sustained for 
33 miles, all up 1 in 200, and 60 miles an hour to the 
summit. The last 12 miles of 1 in 200 up occupied just 
12min. Then followed a swift descent toward Creil. A 
speed of 78°1 miles an hour was kept up for several miles, 
but repairs to a viaduct compelled steam to be shut off 
and speed slackened for two miles, a loss of 1 min. 59 sec. 
resulting. Creil was passed, also at reduced speed, in 
82 min. 1 sec., or allowing for the loss of time, 
80 min. 2 sec. net. Speed was rapidly recovered after 
the Creil slowing, and up the five miles of 1 in 400 first 
met with, rose to 65°2 miles an hour, increasing to 70:3 
on a short level length near Clermont. Then came the 
long continuous rise nearly all at 1 in 250. Here the 
speed dropped to 62 miles an hour, but the engine main- 
tained that steadily up the grade, and subsequently, when 
the slope eased from 1 in 250 to 1 in 330 the rate increased 
to 64, and was still rising when the summit was reached. 
Then, of course, came the down-hill acceleration, but ata 
signal-box between La Faloise and Ailly-sur-Noye a bad 
check was encountered, which caused a further loss of 
1 min. 33 sec. Getting a clear road once more, speed 
was rapidly gained until not only was the ordinary legal 
limit of 120 kiloms.—nearly 75 miles—attained, but also 
the special extra limit which is permitted in particular 
cases such as this, viz., 125 kiloms., or 78 miles an hour. 
As the train was considerably in advance of booked time, 
it became necessary to ease off after passing Boves, when 
steam was shut off, the last five miles being run without 
steam. 

Amiens was reached in 79 min. 56 sec. from the start. 
But the loss of time, exactly ascertained, which had been 
experienced through checks—other than the regular 
service slackening through Creil—amounted to 38 min. 
82 sec., leaving the actual net running time 76 min. 24 
sec. for the 813 miles. I feel warranted in designating 
this a splendid performance. In a later article I 
purpose giving the detailed running, speed-curves, &c. 

On the following day a similar experiment was tried 
with the special express then timed to leave Paris for Berlin 
and St. Petersburg at 2.15, and somewhat confusingly 
known as the “Nord Express.” It conveys first-class 
passengers only, and is entirely composed of the corridor 
sleeping and restaurant cars of the Sleeping Car Com- 
pany. In this case the trip was rendered all the more 
interesting through the nominal load being augmented 
by the addition of two 35-ton corridor cars, beside the 
11-ton dynamometer van—again put on—which brought 
the total load behind the tender to 178 tons. The same 
engine, No. 2.161, as that used on the previous day was 
again employed. It was intended that we should start 
5 min. late to allow a margin for “ undercutting,” but 
being stopped by the advance starting signal, our actual 
departure was 7 min. 47 sec. behind the booked time. 

Notwithstanding that the load was heavier by 30 
tons, the engine did uphill work quite as fine as on the 
previous day. For 10 miles of 1 in 200 up, the speed 
was maintained at almost exactly 60 miles an hour. As 
the train had already made up the 7 min. of late start, 
no exceptional speed was run down the bank after 
Survilliers, 72°5 being the maximum. There was again 
a loss of time through having to slow down for three 
miles over a viaduct under repair, the loss in this case 
being 52 sec. Creil, 313 miles, was passed at reduced 
speed in 82 min. 36 sec.—31 min. 44 sec. net—from Paris. 

Here the line to St. Quentin diverges to the right, and 
thenceforward it is virtually level—really a slight rise of 
about 1 in 6600, for 50 miles, a rise at 1 in 338 for 10 miles 
succeeding, followed by a drop for five miles on the same 
grade into St. Quentin. After the usual slowing past 
Creil Junction, the speed rose on the level, or faintly- 
rising road, until 68°5 miles an hour was attained, and 
this rate was kept up—on the level with 178 tons—until 
a bad signal check at the fiftieth mile was, after a brief 
recovery, followed by a dead stop at Compiégne station, 
the run of 52} miles having been done from start to stop 
in 51 min. 1 sec. net. 

After a halt of 1 min. 2 sec. the journey was resumed, 
and the speed on the dead level rose from 65°6 to 69 miles 
anhour., Up a grade of 1 in 380 it kept at 65 miles an 
hour, and up the final rise of 1 in 880 it never went 
below 62:5, except during the slight service-slack through 
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a 
Tergnier station. On reaching the summit, as the engine 
had not only made up all the lost time, but had also got 

veral minutes in front of the booked time, steam was 

aut off, and the last 2} miles of down grade were 
jescended by impetus to the stop at St. Quentin. That 
station was reached in 48 min. 16 sec. from the start after 
the signal stop at Compiégne, the distance being 43} miles. 
The total inclusive time from Paris, 953 miles, was 
9g min. 11 sec., the actual running time being 
gs min. 9 sec. If, however, the ascertained loss by signals, 
yiz., 5 min. 23 sec., be deducted from the inclusive time, 
the net run from Paris to St. Quentin was 90 min. 48 sec. 
exactly, for a distance of 95} miles. Here, again, the 
high merit of the locomotive work speaks for itself. 

Two more runs by the four-coupled compounds have 
yet to be briefly mentioned. One was from Amiens to 
Paris, again with dynamometer van, &c. The engine was 
No. 9:157—sub-class 8—and the load fifteen coaches, 
weighing 185 tons. Here, again, we were impeded by the 
aggravating punctuality of the train’s arrival at Amiens 
from Calais. However, a slightly late start from Amiens 
was contrived, and then the engine, like the others, pro- 
ceeded to do capital work, covering the 50 miles to Creil 
in 53 min. 9 sec., start to stop. The final run from Creil 
to Paris was interrupted by a signal stop at La Chapelle, 
but the run to Paris was done in 35 min. 2 sec. net, and 
that from Amiens to Paris, with a stop at Creil, in 88 min. 
4 sec., for the 81} miles. 

Finally, another engine of the same class, No. 2°143, 
yan with sixteen coaches, 195 tons, from Amiens to 
Calais, 102} miles, maintaining 44 miles an hour up the 
long rising gradient of 1 in 125, The speed had to be 
eased off at last, as the train was five minutes in advance 
of booked time. 

On another occasion, when no official trial was 
being made, one of these engines, carefully timed by 
myself, attained a speed of 80°3 miles an hour 
down a falling gradient. It is evident, therefore, 
that in all respects, and from all points of view, 
these splendid engines do equally splendid work. I 
uiderstand they were designed jointly by the chief engi- 
neers of the Nord Line and M. de Glehn, Administrateur- 
Directeur of the Ateliers de la Société Alsacienne de 
Constructions-Mécaniques. The official language is that 
they were “‘ Etudiées de concert entre les Ingénieurs de 
la Compagnie du Nord et Monsieur de Glehn.”’ 

At this stage of my subject, I may refer briefly to the 
work done by the new type of four-cylinder compound 
six-wheel-coupled express engines, whose chief dimen- 
sons I have g ven above, the 3°121 class. One of these, 
No. 3°122, took the fast express from Amiens to Calais, 
but owing t» the start being punctual, and the time 
allowed longer than was needed with so punctual a de- 
parture, the engine was unable to put forth her full 
powers. As it was, the arrival at Paris was considerably 
before time. A speed of 70 miles an hour was run 
with ease for several miles in succession. A second 
trial with the 9a.m from Paris enabled better results 
to be shown. The load was sixteen coaches, equal to 
189 tons. The engine was 3:121, the pioneer of the 
series, of which no fewer than fifty are now built, or 
building, or ordered. The first point noticeable was the 
rapidity with which high speed was attained, 60 miles 
an hour being reached before two miles had been 
covered. In the next place, the engine, as might have 
been expected after the feats achieved by the four- 
coupled class, easily sustained a rate of 60 miles an hour 
up arise of 1 in 200, while on falling gradients the en- 
gine ran with great smoothness and facility at 70 miles an 
hour. Creil, 31} miles, was reached in 82 min. 17 sec. net ; 
from Paris, and Amiens—50 miles—in 54 min. 2 sec. from 
Creil, the total running time from Paris to Amiens being 
therefore 86 min. 19 sec., without any allowance for the 
loss through stopping at Creil. These engines are still 
only in their trial stage, and in this case the full power 
could not be put out, as the train was before its time; 
but sufficient was done to prove the type a success, and 
there is no doubt that these six-coupled ten-wheelers will 
be able. when required, to run the fastest trains on the 
line witb the maximum load permitted by the regulations. 
MM. du Bousquet and de Glehn may be cordially con- 

gratulated on the admirable work accomplished by all 
classes of their fine engines. 

The following is the “log” of the special run from 
Paris to Amiens, on May 27th, 1898, with engine No. 2°161 
and 148} tons :— 





en Stations, &e. Actual times. Remarks. 
Paris ..._ ... dep. 10.37.21 due 10,30.0 
4 ... St. Denis ... pass 42,34 
G ... Pleeitte ... - ;; 44.59 
I 48, 2 
12¢ ... Goussainville... ,, 51. 9 
Cate. 53.34 
184 ... Survilliers ...  ,, 57.19 
217 ... Orry-la-ville ... ,, 11.0.9 
oe: | 3.11 
=. o-.. . < oe 
364... Liancourt oma 14,11 
405 ... Clermont ...__,, 18.24 
a. 26.57 
a eS 31.37 
504 ... Breteuil... ...  ,, 35.47 
65 ... LaFaloise ...  ,, 40.40 
694 ... Ailly-sur-Noye _,, 45.33 
16 See eer 51.24 
79... _Longueau “ 53.44 
812... Amiens ... arr. 11.57.17 due 12.0.0 


Note,—flow for two miles between Chantilly and Creil ; viaduct 
under repair, Bad slack for signals between La Faloise and 
Ailly. Lost altogether 3 min, 32 sec. Service slacks past Creil and 
Longueau Junctions, 

The following is the “log” of the special run from 
Paris to St. Quentin, on May 28th, with engine No. 2°161 
and 178 tons :— 


Vistanc 

; — Stations, Actual times. Remarks. 
— POR ic as oe 1 OE BERS due 2,15.0 
4... St. Denis ... ... ... pass 28, 2 
Ch. i. ORPOERG: cc ne ac 
9 Ms Oh cacy oc as . 6 
12 Goussainville ... ... ,, 36.18 





— - Stations Actual times. Remarks. 
le... See ae a 
18h WORN 30 cose “xess* gu 42.39 
217 =~... Orry-la-ville Rae ee 45.38 
254 ||. Chantilly .. . 2. 48.46 
BN ces MOEN ch eke, sc. <z0 ten 
(| ay eee ys 58. 0 
387 ... Pont St. Maxence ... ,, 3. 1.36 
44] Longueil Ben sie ta 5.27 
52... Compiégne ... {Sen. 15.42 
574... Thourotte ... ... ... pass 22.0 
OO, ... Bibécourt ... ... .... 5 2 
We cs | CN ce ae 27.18 
ee a 
713 i ree ie! 
( Ge. ae eee 
Se : TORE... iw cc gg SES 
883... Montescourt ... ... ,, 50.50 
91... Essigny wie :aredes seen dele 
95% ... St. Quentin... ... arr. 3.58.58 due 4. 2.0 


Notre.—Long slack for signals at 50 miles from Paris ; on steam 
again, but then stopped dead by signals at Compiégne Station. 
Lost in all 5 min. 23 secs, Slack past Creil. 

The following is the “log” of the return run from 
Amiens to Paris, on 27th May, with engine No. 2°157, 
and 185 tons :— 


Miles. Pe nosy ‘ Act rr ore Per 
— .. Iniens : ep. 3.28. ue 3.19. 
2 ... Longueau ... ... ... oan 35.51 

55... Boves 13 ae ‘i 9.38 

12}... Ailly-sur-Noye... ... », 43.23 

IGP... Tae... ... 2: » 47.55 

22, | Ser » 9341 

27 a ere » 58.30 

32 i eee 55 4 312 

41 Clermont... ... ... 9 i-nae 

454 ... Liancourt... ... ... = se 

Bi cae I sin ok (= Fae due { roy 

as ep. 2s 21. 

Ge ... Chantifie. ..:. =. oa 32.21 

60 ... Orry-la-ville ... ... » 36.35 

634 ... Survilliers... ... ... », 40.48 

| i oO ee ns. 4068 

694 ... Goussainville ...... » 47.02 

2 a. cer” |” 

fom... Plesvelitte.,. ... ... » 52.38 

qin. Ce Dele... ... ... . 9 SES 

802 ... La Chapelle on ye ae 

Sig: ... Pasie.... arr. 5. 1.31 due 5.0.0 


Note.—Watch 2 min. fast. Slack by signal to ten miles an hour 
vetween St. Denis and La Chapelle. Stop by signal at La Cha- 
pelle. Lost 2 min. by slacks. 

The following is the “log” of the run from Paris to 
Amiens with ten-wheeled six-coupled express engine 
No. 3°121, and 189 tons :— 


Miles. Stations. Actual times. Remarks. 
_— Paris .. ... dep, 9, 0. due 9, 0.0 
4... St. Denis - wer Ee 
GE... FREON oe 55 q. 2 
 ... Viliee. «5 2 us 4 10% 
123 ... Goussainville .... ... ,, 13.47 
ee ee er 15.31 
BOG... SOEVUNONS.... ccc scs 5 20.39 
212 ... Onyleville ... ... » - Mis 
2545 Chantilly ... ... .:. 5 244 
3 ‘epi arr. 934.17 ... due 9.38.0 
31? oa GR ore: oc { dep. 38.26 ... - 9,39.0 
364 ... Liancourt ... ... ... pass 44.51 
ie .<. CRONE 8. es a ss 49.47 
eT re 59.42 
we, Geen. 2. we ue 5 J 
| eee ea 10.19 
ee a eee 16. 5 
af ... Ailly-sur-Noye ... ... ,, 20.12 
(a ee 26.28 
79 =... ~~ Longeau os 9p. See 
817? Amiens ... arr. 10,32,28 due 10.36. 0 


Note,—Slack for relaying between Survilliers and Orry, also 
over viaduct under repair between Chantilly and Creil. Lost two 
minutes by slowings between Paris and Creil. 

Since my list on page 76 of fastest Nord expresses was 
compiled, another very fast-timed train has been put on. 
It is booked to make the run of 774 miles from Boulogne- 
Tintelleries to Amiens in 84 minutes, or at the average 
speed of 55°3 miles an hour. In a subsequent article I 
shall give illustrations, drawings, and dimensions of the 
fine engines that perform this excellent work; also 
speed diagrams of the two special runs referred to above. 








THE BRUSSELS NAVIGATION CONGRESS. 


THe seventh of these international congresses began at 
Brussels on the 25th and lasted until the 30th inst. 
There is perhaps at the present no subject which has 
greater interest for the engineers of this country who 
have charge of the tidal ports and rivers than that of 
dredging, as providing a means by which tidal water- 
ways can be rapidly and eccnomically deepened to meet 
the continually increasing size and draught of passenger 
and cargo steamers. The papers that have been con- 
tributed to the Congress are therefore of considerable 
interest, as showing some of the most recent develop- 
ments of this class of machinery. It must be generally 
admitted that although very considerable improvements 
have been made in the method of dredgir¢ both as to 
speed in accomplishing the work and cost, :! cre is yet in 
many ports and harbours room for furtl r advance- 
ment. In this respect the paper by Mr. Lindon 
W. Bates, of the U.S.A., on ‘‘ High Powered Dredgers and 
their Relation to Sea and Inland Navigation,” is of great 
service. Mr. Bates has carried out several large contracts 
for the American Government, and for use on the Missis- 
sippihas constructed one of the largest dredgers, or dredges 
as they are termed in America, in operation. In his 
paper Mr. Bates points out that “‘ two elements have inces- 
santly worked to increase the size of modern dredgers— 
the call for economy and the demand for rapidity of 
execution. To meet enlarging prospects dredgers of 
intermittent action increased the size of their single 
bucket, clam shell, and chain buckets, and correspondingly 
increased the size of hull and machinery. So to-day 
there are in Baltimore, Mobile, California, and Boston 
single buckets of over ten cubic yards capacity engaged 
in level building and in loading transport barges, deliver- 


ing their loads with wonderful rapidity and precision. 
. . . The recent development of the hydraulic 
dredger has opened up a new era in public improve- 
ments. It has brought to contractors a new tool, and 
to engineers an agent for undreamed-of conquests. 
To-day excavation and distribution are substantially one 
operation, and rates of output can be readily obtained 
which would have defied credulity even three years ago.” 
The system of delivering the material dredged over the 
banks of the waterway on to low land at the back has 
been much more extensively used in America than in 
this country. The value of this system in getting rid of 
the difficulty of disposing of the material in an econo- 
mical manner when engaged in works for regulating and 
training a tidal river is fully demonstrated by the opera- 
tions on the river Wieser. In the paper by M. Germel- 
mann, ‘On Dredging in Germany,” contributed to this 
Congress, these works are described. On the Wieser 
both bucket and suction dredgers have been employed, 
and the material has been transported to sea both in 
hopper barges and delivered through conveyors over the 
training banks on to the low ground behind. By the 
former method the quantity disposed of amounted on an 
average to 6000 cubic metres a day, while by means of 
the shore delivery arrangement this quantity was 
doubled ; the distance the material was delivered being 
about 500 metres. 

Mr. Bates claims that the pioneer of the high-powered 
hydraulic dredgers was one that he had constructed 
for work on the Mississippi to meet the requirements of 
the American Government, who stipulated that a machine 
must be produced whose output should reach 1600 cubic 
yards an hour; and as an incentive to achievement a 
premium of half the cost of the dredger was offered if 
the output should be increased to 2400 cubic yards an 
hour. At the official trial the average output of the 
Beta reached 5945 cubic yards, and the maximum 
attained was 5945 cubic yards; and in 175 consecutive 
hours she dug a channel 2759 metres long. There is now 
being constructed, under Mr. Bates’ direction, for the 
Russian Government, for work on the Volga, one of these 
hydraulic dredgers, the total power of which is to be 
5500 indicated horse-power, and it is expected that this 
machine will be capable of raising and delivering over 
9000 cubic yards an hour. This dredger is to be electri- 
cally self-propelling and controllable. The pipe pontoons 
are to be elliptical air jackets, reversible, and not easily 
affected by wind, waves, or currents. Each pair of cutter 
engines is to actuate four cutters pulverising the material 
to be drawn into the suction tubes. 

Mr. Bates’ paper also gives an interesting account of 
the evolution of what he terms ‘modern hydraulic 
dredging,” and shows the rapid advances the system of 
suction dredging is making; more especially since the 
means of cutting up and disintegrating clay and hard 
soils, and so preparing its reception for the suction feed, 
has been rendered practicable, a system which, although 
for some years past adopted in America and the 
Colonies, does not seem to have come into use in this 
country. 

The paper of Mr. V. E. De Timonoff, of St. Petersburg, 
on ‘Suction Dredgers,” is of considerable interest. In 
a table attached to this paper is given a list of works 
executed by bucket dredgers, and of others where suction 
dredgers have been used, in which it is shown that 
whereas the average cost by the former method was 
5°34 roubles per cubic sagéne, or, say, 1s. 3d. per cubic 
yard, by the latter it was only 1°03 roubles per cubic 
sagéne, or, say, 23d. per cubic yard. The suction dredgers 
also had the advantage that being able to work in 
rougher water outside the harbours, where they were 
engaged in deepening the channels, the work was more 
rapidly executed. Mr. Timonoff speaks with some autho- 
rity on this matter, as he has been engaged in obtaining 
particulars of dredging works carried out in various 
countries, in order to overcome a strong prejudice which 
existed against the use of the suction dredger by the 
Russian authorities, and which his report and subsequent 
experience of their working have now entirely dissipated. 
Mr. Timonoff contends that where a channel has to be 
improved, straightened, and deepened through sand, the 
mostrapid and economical courseis first to bring the channel 
into the desired position, and to deepen and maintain it 
there by means of powerful suction dredgers, and that the 
direction of the channel being thus determined in the line 
experience shows to be the right one, then to fix it in this 
position if necessary by simple and economical works. 
Mr. Timonoff also in his paper gives an interesting 
account of the use to which suction dredgers may be 
applied to assist navigation. During the French expedi- 
tion to Madagascar it became necessary to transport a 
number of gunboats and tugs up a shallow river, the 
navigation of which was obstructed by a great number of 
shoals. To get over this difficulty the boats were furnished 
with centrifugal pumps and suction pipes. Whena boat 
grounded the suction apparatus was brought into play 
and rapidly dispersed the shoal and deepened the water 
sufficiently for the boats to pass over. A somewhat 
similar incident is mentioned in the paper contributed by 
M. Massalski, on ‘“‘ Recent Applications of Dredgers of 
Great Power.” When H.M.S. Victorious grounded at 
Port Said atthe entrance to the Suez Canal, and remained 
fast for four days, despite all the attempts of tugs and 
the other vessels to move her, one of the suction 
dredgers used in the canal was set to work, and quickly 
dispersing the sand bed on which she had grounded, 
enabled her to float off. 

A paper contributed by Mr. W. H. Wheeler, M. Inst. 
C.E., on “The Use of Sand Pump Dredgers for the 
Improvement of Tidal Channels,” further emphasises the 
value of these dredgers, and supports the contentions of 
Mr. Timonoff. Mr. Wheeler’s contention is ‘ that 
channels in sandy estuaries, if placed in such a direction 
that the currents of the flood and ebb act in harmony, 
and in which the depth of water is sufficient to resist any 
surface action due to wind or other causes, are of a 





permanent character; and maintain their depth - and’ 
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direction so long as the circumstances under which they 
were formed remain unaltered. . . . That the action of 
winds and waves in gales in moving the sand of which the 
sea bed is composed extends only to a limited depth, and 
its energy decreases rapidly as the depth increases ; that 
in a deep channel where there is a large volume of tidal 
water continuously oscillating backwards and forwards 
the strength of the current is sufficient to remove any 
material carried into the channel during a disturbance 
caused by any action due to gales of wind.’”’ Numerous 
examples are quoted of existing channels to prove ‘this 
contention, and it is asserted that this being the case, 
if due consideration be given to the direction of the tidal 
currents, the entrance channels to tidal rivers, and 
harbours passing through sandy estuaries, or obstructed 
by sand bars, if dredged to a sufficient depth will main- 
tain themselves without the aid of piers or training walls. 
Full particulars of the dredging which has been 
carried out for the deepening of the approach to New 
York harbour; across the bar of the Mersey ; across the 
‘*Stroombank ”’ sand bank in the Ostend roadstead ; of 
the deepening of the channel across the Charpentier bar 
of the Loire; and of the dredging and deepening of the 
channel of the approach to Natal harbour, all of which 
are successful examples of dredging without training, are 
given, with the cost of the work and the size and descrip- 
tion of the dredgers employed. 

Amongst the numerous papers that relate to inland 
navigation, that by Mr. E. D. Marten, engineer to 
the Severn Commissioners, on the relative advantages of 
deepening waterways either by raising the weirs or 
by dredging, gives the result of a consideration of this 
subject as applied to that river. The estimated cost of 
obtaining a minimum navigable depth of 10ft. for the 
thirty miles from Gloucester to Worcester, and of 7ft. for 
the remaining twelve miles to Stourport, was, for the 
dredging and deepening of the lock, £20,000. The same 
result could have been obtained by raising the level of 
three of the weirs about 3ft. and of the remainder lft. 
There have been no engineering difficulties to encounter 
in the raising, and a structure capable of withstanding 
the heavy floods and ice to which the Severn is exposed 
might have been provided for £12,000. The idea, how- 
ever, had to be abandoned because of the reduction of 
the headway under the bridges which would ensue; and 
the raising of the line of saturation of the water, which 
would have seriously interfered with the drainage 
of the country through which the river passed ; and also 
if the level of the weirs were raised without increasing 
their length, to compensate for loss of sectional area of 
floodway, there would be a tendency to cause the river to 
overflow its banks. The same objection would apply to 
most of the canals and canalised rivers of this country, 
and although such a scheme might be found possible on 
some of the waterways of the Continent, it is not ap- 
plicable to those cf this country. 

Another subject dealt with was “The Utilisation of 
the Fall of Water at Weirs as a Motive Force.” Mr. 
Marten also had a paper on this subject, in which he 
contended that, although there are several inland naviga- 
tion systems in this country where the power of the weirs 
is utilised, yet they are none of them first-class systems, 
and the operations carried on by means of the former are 
those in which absolute regularity is not a necessity, and 
he gives it as his opinion that, owing to the irregularity 
of volume and head, but little use can be made of navi- 
gation weirs for the production of motive power until 
our knowledge of the cost of storing energy has been 
greatly developed. He shows in the case of the Severn, 
from the records that have been kept for many years, 
that for about 200 days in the year the river would afford 
a head ranging from 7ft. to 8ft. from the waste water 
flowing over the weirs; for a further 100 days a head 
would range from 7ft. to 4ft.; for the remaining 65 days the 
river would be in flood, and although the volume of 
water running to waste would be enormous, the head 
would never exceed 43ft., and sometimes diminish to 
nothing; and on 40 out of the 65 days it would be less 
than 2ft. This variation would be fatal to any scheme 
requiring to take its power regularly and uninterruptedly. 








THE CARRIAGE OF BICYCLES ON RAILWAYS. 





CONSIDERABLE attention has recently been paid to im- 
proving the present old-fashioned and objectionable means 
for the transport of bicycles by rail. If special vans were 
provided by railway companies on all their trains exclusively 
for cycles, the problem of their internal arrangement for the 
purpose intended would be a comparatively simple one. 
Such, however, is not the case, nor are the special vans con- 
sidered necessary as yet. What appears to be wanted is a 
device for fitting in vans which shall not obstruct the hand- 
ling of ordinary luggage, while always being in readiness for 
the object for which it is intended. A simple form of apparatus 
has been invented by Mr. H. T. Sayer, and is being tested by 
one of the leading railway companies. It isan adjustable tele- 
scopic holder, suspended from the roof of the van by means of a 
bracket, in which it is pivoted in such a manner that when 
out of use it can be swung up and secured close to the roof 
out of the way. The lower end of the holder is forked, and 
each leg of the fork has a spring clip for grasping the handle- 
bar of the machine. By this mechanism not only is the 
machine held upright, but the pressure brought to bear 
on the handle-bars, produced by the weight of the holder, 
also tends to keep the machine stationary during transit. 
On the centre of the bar is a little groove containing a metal 
ticket, on which is painted a number corresponding to the 
number of the bar. When the bicycle is fixed up the ticket 
is withdrawn and given to the owner, who can only receive 
his machine again by tendering the identifying number to 
the guard. The apparatus is on view at 12, Well-court, Bow- 
lane, Cheapside, E.C. 








A FLoatiInG dry dock is sadly wanted at Portland, 
Oregon, U.S.A. Mr, Consul Laidlaw, in his report to the Foreign- 
office on thetrade of this port, considers this a good and remunera- 
tive opening for British capital and enterprise, 





LORD CHARLES BERESFORD ON THE RUSSIAN 
NAVAL PROGRAMME. 

THE importance of the increase in the Russian navy 
can hardly be over-estimated ; 51 millions worth of naval 
armaments in seven years, or nearly 7} millions each 
year, is an indication that Russia means to take a strong 
line ifi all parts of the world. Central Asia and Inland 
China she might creep over and absorb without giving 
any attention to her navy. Where is she going to use 
her ships? The Chinese seas undoubtedly call for an 
increased number of Russian ships, if she is to hold 
Japan in the complete check she wishes. But does not 
this mean even something more? Allied with France, 
she may have possibilities open to her such as have 
never presented themselves before. The most ordinary 
prudence would prompt us to be prepared to hold our 
own against such unprecedented strength, especially now 
that it is becoming the fashion for nations to concern 
themselves actively with the well-being of other 
countries. Living in times of compulsory alliances, 
loans. thrust on weak Governments, leases of ports, and 
expeditions determining limits to spheres of influence, a 
powerful navy is a good fulerum to work from, and the 
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DATES. 
A 





a 
French and Russian fleet, is due to striking out obsolete 
ships, ten of which were taken off the French list ; 
1892. Nevertheless, matters of this kind average ane 
selves generally better than might be supposed, and it 
seems desirable to avoid all bias such as might arise 
in any act of selection, from the wish to prove a certain 
opinion or establish some view which it is desired to put 
forward, so that there was much to be said for takin 
well-known published lists drawn up year by year. Any 
one can count the total ships in the lists in the Naval 
Annua!, so that it is at a'l events impossible to impose 
on readers. 

At the bottom the totals of Russian, French, combined 
Russian and French, and British ships are given, 
may be seen here that in 1888 and 1889 England was at 
her worst compared with the two other Powers, their 
united fleets exceeding hers in numbers by 59 per cent, 
Even at this time the difference was not so great as this 
would lead us to suppose, owing to the much greater 
displacement of the British vessels and the presence of 
obsolete wooden-built ships in the French fleet. Then, 
again, England has developed ships with a measure of 
protection which, without entitling them to be entered jn 
the armoured class, renders them capable of holding their 

own or defeating many 
vessels which are classed as 
armour-clads. The Terrible 
and Powerful, of 14,200 
tons each, are the most not. 
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NUMBERS OF BRITISH, FRENSH, AND RUSSIAN ARMOUR-CLADS 


character of the vessels built speaks for itself. The day 
of coast service ships is gone by. We all want longer 
arms, capable of striking far-reaching blows. 

Before inviting our readers to form conclusions as to 
the present state of matters, we would call their atten- 
tion to a diagram, showing roughly the growth or 
decrease in numbers of British, French, and Russian 
armour-clads during the last ten years. The diagram 
herewith is of the simplest kind. The columns or lines 
marked with the dates at the top and bottom have in 
them the numbers of ships of the nations dealt with 
written in the place occupied by the number in its 
series, ascending from 0 at the bottom, so that the 
relative growth or diminution of the ships of each 
Power is seen at a glance. The nations portrayed are 
England, France and Russia. The gross numbers of 
armour-clad ships of all classes for each are connected 
by thick lines, which trend up or down the page just as 
they increase or decrease. There are also two thin lines for 
each Power, one represents the armoured ships other than 
cruisers, and the other line the cruisers; so that the total | 
of these two latter classes make up the first or gross num. | 
ber of armoured ships. The figures employed are simply 
taken from the Naval Annuils of the years dealt | 
with. These are no doubt open to objection, because | 
many obsolete vessels are among them, and an apparent 
decrease, such as occurs about 1892 and 1893 in the 









able examples of British ships 
possessing enormous powers 
which are not classed ag 
armour-clads. The seven 
ships of the Argonaut class 
are only second to the 
Terrible, being each of 11,000 
tons displacement and carry. 
ing powerful 6in. Q.F. guns 
in armoured casemates. Such 
cases show the _ injustice 
that we do to England in the 
line we have taken; but no 
course is free from objection. 
The First Lord, indeed, in 
the debate on the proposed 
increase to our Navy, said: 
“You ought not simply to 
take in any foreign armoured 
cruisers, however thin their 
armour, and then exclude all 
our protected ships, how. 
ever thick their armour and 
good their protection ;”’ but 
he also quoted the sum. 
maries of prominent critics cf 
navies, especially M. Lockroy 
and Lord Charles Beresford, 
as instances of contradic- 
tory analyses, and he styled 
such analyses as constantly 
fallacious, so that for our 
immediate purpose we do well 
to take the armoured lists in 
the Naval Annuals, which 
are ready to hand. It will 
be seen, as already said, 
from the totals at the 
bottom, that the combined 
French and Russian fleets 
actually numbered 59 per 
cent. more than the British 
in 1888, and that now 
the superiority has gradu- 
ally come down to 18 per 
cent.; and it can be readily 
surmised that seeing that 
if, as already stated, our ves- 
sels are of greater displace- 
ment, this apparent superi- 
ority may be nullified, apart 
from any throwing-out of 
obsolete ships aud classifica- 
tion. That our ships are 
superior in displacement may 
be readily conjectured from 
the fact that our Majestic 
“class consists of nine vessels 
of 14,900 tons, our Royal 
Sovereign class of eight ships 
of 14,150 tons, our Canopus 
class of six ships of 12,950 tons, and the Formidable and 
Implacable are laid down for 15,000 tons; while France 
has only four battleships reaching 12,000 tons, of which 
the Bouvet is the largest, being 12,200 tons; and Russia 
only two afloat, namely, the Tria Sviatitelia, 12,480 tons, 
and the Rossya, 12,180 tons, and two building—the 
Oslabya and Peresviet, each 12,674. Were we to analyse 
our ships’ powers, as some of our readers are aware, we 
should credit our own battleships with very distinct 
elements of superiority ; but what we seek to establish 
by our diagram is confined to the following facts, namely, 
that ten years ago the superiority in numbers of armoured 
ships of the French and Russian navies, taking all as they 
stand in the Naval Annual, was considerable, namely, 59 
per cent. of our strength. In those days the result of an 
analysis we made showed that while the French and 
Russian energy of fire exceeded ours, our displacement 
was a little in excess, in spite of our inferiority in numbers. 
Certainly, however, we were not holding our own till 
the ships designed in 1889 were built. From 
that time we gradually gained ground, the French 
curve dropping from 1891 to 1894 as she weeded 
out her old wooden-built armoured ships, and the Russian 
numbers in 1893° and 1894 being affected by the same 
cause. About 1895 the curves were running nearly level, 
but are now rising rapidly, the British and French in 
1898, and the Russians now at length shooting up at an 
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Je which we do not attempt to fix exactly. It is 
ang sting to observe that England and France increased 
ine rmoured cruisers suddenly in 1898, which for many 
ee before had been almost stationary, in spite of the 
rot that both nations had decided to call certain classes 
re ttleships cruisers, namely, the British Minotaur and 
a piles classes, and the French Duquesclin class. Now 
the Russians have “ sprung”’ a sudden increase on the world 
bs: both battleships and cruisers. England has replied, 
d France will possibly not be left behind. 
wr Russia is ordering eight first-class battleships according 
to Lord C. Beresford, according iv Mr. Goschen six, of, ap- 
arently, nearly 13,000 tons displacement, that ordered at 
Cramp’s yard, Philadelphia, being 12,900, and in France at 
Forges et Chantiers de la Mediterranée, and four at 
Russian Government yards, being the same, all having 
18 knots speed. Six cruisers of 6000 tons, and ten of 
3000 tons each, are also to be built, and many of them 
a ordered. Besides these there are one submarine mine 
transport 6000 tons, one torpedo transport 8000 tons, 
twenty destroyers, and thirty torpedo boats. 
To this England responds with an increase of four 
more battleships beyond her original estimate, which pro- 
vided for six Formidables, that is 15,000 ton ships, which 
are described as improved Majestics—three having been 
added in the original programme this year and three 
approved before. Of these, however, only two seem to | 
appear in Brassey’s Naval Annual, so that apparently 
the curve will now run up to the extent of eight battle- 
ships beyond that shown in the diagram. Alas, for Mr. 
Labouchere! Four additional cruisers are to be added to the 
four originally proposed, and twelve torpedo boat destroy- 
ers. The exact nature of all these vessels is probably not 
decided, and is certainly not given out, something depend- 
ing on the ships they are intended to meet. The estimate 
for the programme is 15 millions. All the ships, however, 
are to be commenced as soon as possible, so that the un- 
certainty in their nature must be limited to details ; appa- 
rently the ships to be provided by the 15 millions constitut- 
ing our new programme, then, are in all seven battleships, 
out of the ten building above-mentioned, eight cruisers, 
twelve torpedo boat destroyers, and four sloops. The 
four new battleships will not be of the Formidable class, but 
will have rather more speed, rather less armour, and 
rather less draught to enable them easily to pass through 
the Suez Canal. 

Qur readers may observe, then, that the new battle- 
ships are not only to balance the new Russians, but 
are specially intended to go through the Suez Canal 
in order to be. present where it is obviously supposed 
the Russian battleships will be in the Chinese 
seas. This looks ugly, but happily it does not necessarily 
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to war is to keep saying, ‘I won’t fight, I won't fight,” 
and then to have to fight after all with an enemy who feels 
injured at our not going to the wall without fighting. The 
curves on the diagram will point abruptly upwards, and if 
France comes into competition, what are we to expect ? 
The present position of matters reminds us of the clever 
cartoon in Punch, about thisty-six years ago, represent- 
ing John Bull and the Emperor Napoleon III. playing 
“beggar my neighbour.” The Emperor has just played 
a card marked “ Gloire,” and John Bull throws down one 
marked “ Warrior,” saying, ‘‘ There, your Majesty, have 
we not had enough of this foolish game?” Beggar my 
neighbour, indeed, is played on a large scale now, but, as Sir 
CU. Dilke puts it, we cannot afford to do anything else except 
win. For us naval superiority is a matter of life and 
death. This is not so with the other Powers, and saddled 
as they are with a great expenditure on their armies, 
we have both the motive and the power to win, and the 
sooner this is understood the better for us all. 








TRADE AND Business ANNOUNCEMENTs.—Mr. R. C. Pennington, 
of 7, Aylward-road, Forest Hill, London, 8.E., has been appointed 
ondon representative of’ Messrs. - Walter Spencer and Co., 
Limited, Midland Steelworks, Rotherham.—Mr. J. C. I’Anson has 
changed his address to31 , Broadway, Westminster.—Weunderstand 
that the undertaking of Messrs. Francis Morton and Co., Limited, 
of Hamilton Ironworks, Garston, has been acquired by a syndicate 
of Liverpool and Manchester gentlémen. 


THE BRITISH OFFICIALS OF THE IMPERIAL 
JAPANESE RAILWAYS. 

Our recent Special Commissioner in the Far East 
writes to us as follows :— 

When writing for you on the subject of ‘“ Modern 
Japan,” it was my wish to get together a representative 
collection of the portraits of the leading railway men in 
that country ; but, owing to a variety of circumstances, 
I was unable to do so, and the idea was finally given up 
when several portraits and particulars already received 
were taken from me at the time I was robbed in the 
Malay Peninsula. 

Fortunately, however, I was able to retain the photo- 
graphs of the three ‘“foreign”’ advisers now left in the 
service of the Imperial Japanese Railways. These I send 
on to you, as the readers of THE ENGINEER will no doubt 
be interested to see the faces of men whose individuality 
has done so much in organising the rapidly growing rail- 
way system in Japan. . 

Although, in the first instance, Americans, Germans, 
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French, Italians, and others were employed by the 
Japanese, there have for many years past been no 
foreigners except Englishmen on any of their railways ; 
and out of the 200 foreigners or thereabouts who origi- 
nally engaged themselves with the Imperial railways, 
the only three now remaining are Mr. Trevithick, of 
Kobe ; and Messrs. Page and McDonald, of Tokyo; and 
it is of these gentlemen that I now send photographs. 
All three have been employed from the very early days 
of the Japanese railways. 

Mr. Richard F. Trevithick was engaged as locomotive 
superintendent, and came originally from the London 
and North-Western Railway. He is responsible for a 
very great deal of important work in that and other 
capacities, including the designing and building of the 
first locomotive ever made in Japan, and of designing 
practically all the subsequent ones that have been built 
there. His present position may be better defined as 
‘‘locomotive and civil engineering” adviser to the 
Imperial Railways, than as anything else. 

Mr. Walter H. Page, who is one of the best known 
and most popular of Englishmen in Tokyo and Yoko- 
hama, was traffic manager and organiser of stores. He 
can lay just claim, among a variety of other achieve- 
ments, to being the ‘father of the Japanese time-table.” 
All sorts of duties fall to his lot at the present day, and 
he is extremely modest with regard to the large share he 
has had in bringing about the railway developmentin Japan. 

Mr. John McDonald originally had to do with the 
instruction of the Japanese in the practical running of 
locomotives, having left the Great Eastern Railway for 
that purpose. In this capacity he had a very arduous 
and uphill work to carry out. Later on he had, in con- 
junction with Mr. Trevithick’s brother, to organise the 
chief railway works of the company at Shimbashi, Tokyo, 
and for many years he practically managed the shops there. 

Mr. McDonald has brought out from time to time a 
number of patents in conjunction with locomotives, 
which are largely used in Japan; and at the present day 
he occupies the post of consultant with regard to shop 
management, contracts for material, and mechanical 
engineering questions. 

Mr. R. F. Trevithick’s brother—Mr. F. H. Trevi- 
thick—until recently locomotive superintendent at 
Tokyo, and Mr. Aldridge, who had to do with secre- 
tarial matters in Yokohama, both left the Japanese rail- 
ways last year. 








VICKERS’ QUICK-FIRE FIELD GUN, 


On Thursday, July 21st, Messrs. Vickers invited a number 
of artillery officers and other visitors to witness the perform- 
ance of their quick-fire field gun at Eynsford. The idea 
sprang from the recent discussion in the United Service 
Institution, there being a strong wish to see what could be 
effected with the latest improvements. The gun discharges 
a 6-kilo. projectile—being, in fact, a 12-pounder—so that it 





the piece of diminished weight that is the natural proposal to 
avoid the difficulties of recoil. The carriage had placed along 
under its trail a strong spiral spring and cylinder, terminating 
beneath the trail eye in a spade with a blade about 8in. long 
and 18in. wide. The front end of the spiral spring con- 
nection was attached to the body of the carriage ; the cylinder 
and spade end was held by two chains, one on each side, to a 
point half way along the trail. On firing, the carriage ran back, 


Closing the spring, the trail running back over the top of the 


spade and cylinder end for about 3ft., when the spring effected 

the recovery, bringing the carriage forward again. When 

forced.back by recoil the chains become quite loose, and then 

attachment is not so rigid as to prevent the trail being 

moved some distance right and left from the true line of the 

spring and cylinder. The spade after a time had worked a 

hole in the ground about lft. long and 2ft. broad. The 

ground was good turf and favourable. Judging from the 

tracks made by the wheels, the right wheel moved smoothly, 

while for some reason the left wheel jumped to some extent. 

We have mentioned the important matter of recoil first, 

because its control is the essence of the question. It may be 
seen that 3ft. is a sufficient recoil to make the condition very 
different from those of naval or garrison pieces on fixed mount- 
ings. It cannot, indeed, be said that the gun was brought 
back truly pointed asin the previous round, nor did the layer 
attempt to keep his eye to the sights. On the other hand, 

he performed the firing, the lanyard placing him at a sufficient 
distance to prevent being struck by the recoil. The piece 
was, however, laid with great rapidity and accuracy, as may 
be seen from the following figures :— 

(1) Four rounds of case were fired; the visiting officers 
from Woolwich took the time, which was 1344 seconds. The 
ammunition was all fixed in metal cartridge cases, and fired 
by percussion. 

(2) Eight rounds were fired with common shell and per- 
cussion fuses. The time from the first to the last report— 
that is, the time taken in firing seven rounds—was 44-4 
seconds. The target fired at was 22ft. by 12ft., at 1000 yards 
range. On this five out of eight rounds were well planted ; 
one shell was premature and one low. 

(3) Six rounds were next fired with shrapnel and time 
fuses, the fuses having been already set. These were got off 
in 27 seconds, with excellent effect. 

(4) The gun at the visitors’ request was now trained 
45 deg. off the true direction, and the target sight was run 
down, and the fuse set at zero, so that every operation had 
to be performed afresh. One round was got off well in 103 
seconds, making a hit. 

(5) Four rounds were next fired with shrapnel, starting 
with target sight set wrong and gun not laid on the target. 
In 24 seconds after the word to fire the last round was got 
off, and all four appeared to give admirable results, all 
delivering their bullets on the upper half of the target. 

For this practice ballistite was used in preference to 
cordite. The shrapnel shell contains 300 bullets, making up 
a 151b. projectile, and the muzzle velocity is about 1800 





MR. RICHARD F. TREVITHICK, M.I.C.E. 


foot-seconds. When the fuses were supplied set the gun was 
worked by two men, with a little assistance from a third. 
To set the shrapnel fuses an additional man is required. The 
question is, then, How does the above fulfil the conditions 
necessary to success in a field quick-firing gun ? 

It may be seen that there is, as already said, no flinching 
from a full-sized gun and full weight of projectile. On theother 
hand, the recoil is not so controlled that the layer was able 
to keep his eye on the line of sight, and another plan was 
followed by which the piece was well and quickly laid; but 
it is to be noted that the conditions were all well known, 
were favourable, and the layer a man of exceptional skill and 
activity. It would have been possible for an awkward man 
to have been injured in attempting what this man did. 
Again, fixed ammunition with a metal case was used, by 
which loading and firing are rendered more quick and simple ; 
but this involves the complication and trouble which it is 
our present effort to avoid. The success achieved was un- 
doubtedly remarkable, however, and shows how much may 
be effected under favourable circumstances without securing 
all the special elements which we think desirable. The good 
effect of the shrapnel especially deserves notice. The weight 
of gun carriage and forty rounds was 30 cwt. 

A mountain gun was afterwards exhibited, firing a 6 kilo. 
projectile, with a muzzle velocity of about 1000 foot- 
seconds. The heaviest weight for the mule is 230lb. The 
piece was mounted for action by four men in 47} seconds, and 
dismounted in 28 seconds. 

A small 37 mm. piece discharged twenty-three rounds in 5°5 








illustrates what can be done with a full-sized field gun, not 


seconds, delivering them on the target without lossof direction. 
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DERBY MEETING OF THE INSTITUTION OF 
MECHANICAL ENGINEERS. 
THE summer meeting of the Institution of Mechanical 
Engineers was this year held in Derby, and was very 
well attended. 

The secretaries’ office was in the Midland Railway 
Institute, close to the Midland Railway Station, and the 
large hall of this building was used for the meetings 
when papers were read. 

At 10 a.m. the opening ceremony took place, and the 
president, Mr. Samuel W. Johnson, and the Council and 
members of the Institution were received by the chair- 
man, Sir Ernest Paget, Bart., and the directors of the 
Midland Railway, and by the Mayor of Derby, Alderman 
Frank Duesbury, and by the chairman, Sir A. Seale 
Haslam, and the members of the Local Committee. 

Sir Ernest Paget, in a short speech, expressed his 
satisfaction at the choice of Derby for the summer 
meeting of the Institution, and especially so during the 
presidency of Mr. Johnson, the head of the Locomotive 
Department of the Midland Railway. 

The President, in his reply, thanked the chairman and 
the directors of the Midland Railway for their kindness 
in placing the Midland Railway Institute at the disposal 
of the Institution, and for having been so extremely 
liberal in the provision of free passes over their line, and 
the further marks of hospitality they were about to 
receive. 

The Mayor expressed the satisfaction of the citizens of 
Derby atthe visit of such a large number of distinguished 
engineers as he saw before him, and his gratification that 
a fellow townsman had been elected to the post of 
President. He recalled the fact that the first two presi- 
dents, George and Robert Stephenson, had also been rail- 
way men. 

Sir A. Seale Haslam, on behalf of the Reception Com- 
mittee, said how much pleasure it had given his fellow 
members to arrange details for the visit. 

The first paper read was entitled, ‘‘ Aluminium Manu- 
facture, with Descriptions of the Rolling Mills and 
Foundry at Milton, Staffordshire,” by Mr. E. Ristori, of 
London, which will be found on page 117. The reading 
of the paper was followed by a discussion. 

Mr. Bryan Donkin, London, expressed his satisfaction 
at seeing the fine collection of articles made of aluminium 
which were exhibited on the table. Referring to the 
statement in the paper, that by the introduction of a 
small proportion of aluminium toiron, steel, or brass, the 
founder could be certain of sound castings, he should 
be glad to know the percentage of the aluminium which 
it was found necessary to use. The statement in the 
paper that the temperature preferable for forging 
aluminium was that which would cause a hard wooden 
stick to smoke when pressed against the metal, sounded 
like ancient history ; it would be desirable to have the 
thermometric reading given. 

Mr. Hughes, Nottingham, wished to know the tensile 
strength of the material spoken of as used in bicycles, 
and Mr. Carrulla asked whether there was any truth 
in the statements he had seen published in the daily 
Press to the effect that aluminium was objectionable 
for use in surgical instruments. It had been stated that 
mercury readily formed an amalgam with that metal, and 
that corrosive sublimate very deleteriously affected it 
also. As mercury was coming more into use for chemical 
purposes, and in the electrolytic manufacture of sodium, 
he thought it highly desirable that information such as 
he alluded to should be obtained if possible. 

Mr. Dunnan thought that it would be somewhat diffi- 
cult to use aluminium largely for structural purposes, 
owing to its property of flowing. A weight put upon a 
sheet would, after a time, he believed, pass through it 
altogether. 

Mr. Lison had attempted to use the metal in high- 
speed engines. The author stated that the metal should 
be melted either in sand or in iron crucibles. Was there 
any special reason why plumbago crucibles should not be 
employed? Details were given in the paper as to the 
properties of No. 6 alloy, and he had tried it for use in 
the low-pressure piston of a high-speed engine. Hoping 
to get a tensile strength of 10 to 12 tons per square inch, 
he had a test bar cast solid on to the piston, but 
the results of tests showed that the ultimate tensile 
strength was only 6 to 6} tons per square inch, 
with absolutely no elongation before fracture; in fact 
the material was like the proverbial carrot, and he 
was obliged to use a forged steel piston instead. He 
wished to know the precise properties of No. 6 alloy. 
The table in the paper gave tests of sheets, but not of 
castings. He also agreed with Mr. Donkin that it was 
very important to know what percentage of aluminium 
should be added to iron or steel to ensure sound castings. 
Personally, he had used nickel, with satisfactory results, 
to obtain the same end. 

Mr. Powrie was much interested in the author's 
allusion to the possible use of the metal instead of litho- 
graphic stones. He should be glad to know if it were 
true that satisfactory results were obtainable, but at 
present he was very sceptical. Years ago attempts were 
made to print from zinc, but they were not successful, 
nor were the results obtained equal to those from stone. 
Zine, in his opinion, was only useful for common work. 
In colour printing the colour must go into the stone, so 
that the grease might repel the water put on it. He 
thought this result was probably unattainable with 
aluminium, although he had heard of its successful use 
in the United States. 

Mr. E. R. Dolby, Westminster, ventured to think that 
the author’s statement that aluminium did not tarnish 
or turn black on exposure to air was open to great doubt, 
as the figure of Mercury, surmounting the fountain in 
Picoadilly-circus, became absolutely black in a very short 
time. 

Mr. H. C. Sanders stated that he had prepared a small 
ingot of an alloy, 10 per cent. of aluminium and 90 per 





cent. of tin, and had rolled it to a thickness of jyin. He 
had found the rolled metal very ductile, but after a time 
an examination of the same piece proved that it had 
become very brittle. 

Mr. Marshall thought it desirable that some further 
information should be given upon the subject of solder- 
ing aluminium. 

Mr. Barr desired to know why it was necessary to have 
a machined surface for ingot moulds. In the paper it 
appeared that the cast metal was stronger than the 
rolled variety; that surely must be a mistake. He had 
tried to use cast rings for pistons of water engines, but 
found the metal very brittle. 

Mr. Mills said aluminium was not a universal cure-all, 
like some medicines one saw advertised, it must be used 
for purposes for which it was suitable. Its shrinkage 
was stated in the paper to be three times that of gun-metal, 
but this could not be taken as applicable to the alloys, 
as some shrank exactly the same amount as brass. The 
reference by the author to difficulty in machining must 
refer to the pure metal, as the alloys were easily worked. 
He had found that Wolframium and Romanium were not 
so good for casting as the No. 6 alloy referred to. 
Articles of this metal could not be produced at the same 
cost as those of brass, because a much superior finish 
was absolutely essential for the aluminium goods. He 
had supplied a number of bed-plates of aluminium for 
the engines of torpedo catchers, and had guaranteed a 
tensile strength of ten tons per square inch; these all 
proved satisfactory. They were dealing with a new 
industry. The price of the pure metal in 1856 was £20 
per lb., in 1885 it was 50s. per lb., and now castings 
could be had at 2s. per lb., which was equal to brass at 
8d. per lb. It would not do for bearings. He had never 
found an alloy of aluminium and tin useful for any 
purpose. 

Mr. Sharp could explain the occurrence described by 
Mr. Sanders, it was a peculiarity of many alloys that 
time was a factor to be dealt with. If such an alloy 
were cold-rolled and not annealed afterwards it would 
certainly become brittle, but annealing was a satisfactory 
cure. 

Sir William H. White said that his experience of the 
use of aluminium in shipbuilding was chiefly derived 
from private shipbuilders, and he wished Mr. Yarrow 
had been there. He also knew what had been done in 
the French, German, and United States navies. It must 
be remembered that aluminium was a comparatively 
new metal. It had been described as incorrodible in sea 
water, and that there would be no trouble with fouling; 
but let them look at the facts. The pure metal was com- 
paratively weak, and, therefore, to get the necessary 
strength it must be alloyed with copper, and the product 
was anything but incorrodible in sea water. The 
American yacht Defender was built to win the inter- 
national race, and that only. She had a skin of 
manganese bronze, and a steel frame, and a_ great 


deal of aluminium was used in her construction. 
He also knew the French yacht Vendenesse, but 
both after a brief period were described by an 


American writer as being in a state of ‘“ galloping 
corrosion.” The author stated that the metal had been 
used bare in the Defender and Vendenesse, but that was 
not so. The surfaces were treated as wrought iron would 
be treated ; red lead, for instance, and other things had been 
used, but were found unsatisfactory with salt water. The 
purer the aluminium the less danger there was from the 
effects of sea water. Alloys, however, corroded, and 
galvanic action took place. He ought also to point out 
that the gain in speed of the Yarrow torpedo boat alluded 
to in the paper was not all due to the use of aluminium. 
Mr. Yarrow used steel plates near the uptakes, where the 
heat might affect the strength of the metal. Aluminium 
had very poor ductility, and was not satisfactory for the 
skin of a vessel. Some three or four years ago Mr. Yarrow 
could not get the material in this country at all, and 
had to go abroad for them. He—Sir W. White—had 
been informed by a German authority that the great 
conductivity of the metal necessitated a protection for 
certain fittings to avoid danger of fire from the trans- 
mission of heat. In Germany aluminium had been used 
for piston valves and other similar moving parts, but not 
for pistons. 

The President regretted that the author of the paper 
was not present, and explained that his reply to the dis- 
cussion would be sent in writing. He should like to say 
that three years ago he could not rely upon getting sound 
steel castings, but now, owing to the use of a slight 
addition of aluminium to the Siemens castings, they 
were perfectly satisfactory, and he believed the use of 
wrought iron wheels for locomotives would, in conse- 
quence, shortly be a thing of the past. 

The second paper was then read by Mr. Leslie S. 
Robertson, of London, on ‘“‘ Narrow-gauge Railways 2ft. 
and Under.’ This we hope to give in an early issue. 
The author added a few remarks, explaining that the 
paper was of a sketchy character. Some of the points 
brought out were that for use in the Colonies railways of 
a different character were needed than for those used 
here for industrial purposes. The Decauville Railway, 
60 centimetres gauge, used at the last Paris Exhibition, 
had carried six million persons without accident. 

Prof. Arnold Lupton, Leeds, said that the author had 
not told them what was the particular advantage of a 
narrow gauge railway. He suggested that such railways 
should only be used where the curves were of too short 
a radius to permit of the employment of the ordinary 
gauge. On such narrow gauges the speed must neces- 
sarily be reduced owing to the overhanging weight. A 
comparison of the costs of the Caen line and the Festiniog 
line, both quoted in the paper, proved that cost had little 
to do with gauge. The ordinary contractor’s line, which 
cost far less than £2000 a mile, would be much better 
than a narrow gauge line. In Table I. he suggested 
that the author should substitute the word “ railway” 
for “tramway,” as the latter did not seem applicable. 





It was an everyday occurrence to see an omnibus passing 


a tramear in the streets, although both were ¢ 
heavily loaded and drawn by the same number of ually 

Mr. Mark Robinson, Rugby, pointed out thes oe 
battle of the gauges should not be brought Up in hs 
cussing the question so far as industrial wo i 
concerned. There were light loads to be moveq { 
which a gauge of 15in. or 18in. was ample, and he - 
loads for which such a gauge was clearly insufficient ". 
the new works of Messrs. Willans and Robing 
Limited, at Rugby, they had put down three rails the’ 
obtaining an 18in. gauge for light loads and a 3ft, pri 
for heavy goods. Gauge 

Mr. Chas. Wicksteed thought there were great 
tages in the use of narrow-gauge railways from a tourist 
point of view, as such lines follow the contour of ¢) 
country, and disfigure its appearance far less than the 
ordinary gauge lines with cuttings and tunnels. F 

Mr. Lister thought narrow-gauge railways admirably 
suited for industrial works. He had built 16in, gaug 

ge 
trucks to carry from 4 to 8 tons each, and these could be 
coupled together for heavier loads. 

Mr. Butter said the gauge in use at the Woolwich 
Arsenal had been chosen so as to permit the line to enter 
and go through all the shops; it had-been in use thirt 
years and given perfect satisfaction. y 

Mr. Jeremiah Head thought the author had not taken 
sufficient credit for the light railway which could wind its 
way up valleys and up mountains in a way impossible to 
the ordinary gauge line. At the Paris Exhibition it was 
startling to see the engine often running at right angles 
to the particular carriage in which one might be sitting 
He thought that all the vehicles used on such lines should 
be of the bogie type, and stiffness of the rails was 
essential for satisfactory work. 

Mr. Maw said that a reduction of gauge must neces. 
sarily reduce the unit. Trucks weighing 8 cwt. to 10 ewt, 
could easily be built to carry one ton, and these were 
very easy to handle. The best size of unit varied with 
the cube ofthe gauge. High speeds could be attained on 
light railways, and he had himself travelled forty-eight 
miles per hour upon the Festiniog Railway ; but this was 
a well-built line, with parabolic curves throughout. 

Mr. Thos. Daniels, Manchester, pointed out that the 
lines in the Woolwich Arsenal were very satisfactory, 
His firm had builé many locomotives for both single 
and double rails, and these weighed from 3 to 18 tons. 
The Darjeeling line referred to by the author was made 
twenty years ago. The locomotives were now fifty per 
cent. heavier than those in use at the .beginning, and 
were to be still further increased. This line served the 
Assam tea gardens. He thought it a great mistake to 
have adopted anything less than ordinary gauge. In 
Japan also a 3ft. gauge ‘had been adopted, and it was now 
proposed to alter it to ordinary gauge. In China he was 
convinced nothing less than ordinary gauge should be used. 

Mr. Keen considered that narrow-gauge lines had 
everything in their favour, and could be constructed for 
places where the ordinary gauge might never be brought 
into use at all. i 

Mr. Michael Longridge, Manchester, had had great 
experience of the insufficient boiler power of narrow- 
gauge engines on the Mont Cenis Railway. The crux of 
the whole question was the boiler power. If sufficient 
money was not in hand to build ordinary gauge lines it 
should be borrowed. His father and himself had designed 
a locomotive of the ‘‘ worm” type, weighing seventy-two 
tons, having sixteen wheels. These wheels were on 
bogies, and were coupled together by spur gearing, and 
this had been used on the Mont Cenis Railway. 

Mr. Tomkins said the battle of the gauges seemed to have 
been brought up again. The railway should be pro- 
portioned to its uses. No one would use a lorry to carry 
a barrow-load, nor vice versd. The Darjeeling engines 
have plenty of power, and he believed narrow-gauge lines 
would develope largely. 

The reply of the author was deferred, and the members 
went to a luncheon provided by the liberality of the Mid- 
land Railway Company in their new carriage department. 
After luncheon, parties were formed to inspect the carriage 
works and the locomotive works of the Midland Railway 
Company, and great care had been exercised to enable 
members to see everything possible. 

On Wednesday morning Mr. Robertson replied to 
the discussion which had followed the reading of his 
paper. He stated that, as a rule, the rails were put 
down of too light a weight to start with, and heavier 
metals had to be substituted afterwards. He desired to 
draw particular attention to the great desirability of fixing 
upon a standard gauge, or perhaps two standard gauges. 
At present there were five or six different gauges in the 
projects for light railways, which he thought deplorable. 
After luncheon on Tuesday the members visited the car: 
riage works and the locomotive works of the Midland Rail- | 
way, which are of very great extent. The testing room is 
one of the most interesting parts of the building, and some 
remarkable specimens of fractured test pieces were 
exhibited. There is also quite a museum of samples 
of fractures which had taken place in actual work, one 
particularly remarkable being the portion of a driving 
axle which was inside the boss of the wheel. A hidden 
flaw must have been present in the axle or about its 
centre, and this had gradually extended outwards until 
the axle was completely severed. The breakage was 
concave, as smooth as if turned. The smoothness was 
explained to be due to the rotation of the broken parts 
after fracture had occurred. 

The Archbutt-Deeley process of water softening was 
shown in full operation, and the ingenious method by 
which air is forced in and effects the complete mixing of 
the contents of the tank properly effected. We were 
somewhat disappointed to see so few really modern 
machine tools in use in the workshops, and felt sure that 
considerable saving in cost of production could be effected 
by the addition of machines of more recent type. 

A number of admirable specimens of locomotives, 
designed by Mr. Johnson, the locomotive superintendent, 
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THE PATENT-OFFICE LIBRARY. 





Tur recon 
Patent-oftice, 


a et on the western side of Chancery-lane. There it will 
remain until a permanent home is erected for it on the 
ground f 

accomplis - 

Thanks to the arrangements made by the Office of Works and 


by the librarian, the removal has been effected without | the new buildings, we may now refer in detail to the arrange- | and papers most in demand. 


| 


| 
| 


| Having briefly sketched the scheme of administration of 


| cation are in course of preparation, and should prove of con- specifications from this date, the second set has been 
3 , | siderable use to the public in quest of information respecting | 
struction and extension of the buildings of the | the periodical literature of a given subject. 
which have now been in progress for some years, | 
e necessitated the removal of the library to temporary | by a book lift with the floor above. 

literature of the reference library below, and, in conjunction | 
) t with the top floor, it also contains complete sets of the | groundand first floors, and much attention has been given to 
Joor of its old site. The transfer has now been | specification and trade mark literature of countries blessed | its arrangement in order to facilitate the researches of the 
hed and the new premises are open to the public. | with a code of laws for the protection of industrial property. | readers. As with the specifications, a similar method has 
| been adopted of placing in the general public room all works 


arranged in the order of these eighty-eight cub-classes, and a 
key to the classification will be issued shortly. During the 


The second floor—or specification library—is connected | interval, the sub-classes may be consulted on application to 
It duplicates the patent | 


members of the library staff. 
The reference library, as stated above, is contained in the 


In the plan of the first floor 


closing the library for a single day, whilst the inconvenience | ments on the three floors with the aid of the plans which we | the tables marked A are reserved fer current numbers of 


to the readers has been practically negligible. 


| are enabled to reproduce. 


These show that each is divided | periodicals. 


As the number of these taken by the library 


Around Chancery-lane there has been much rebvilding of | into two by a parting wall, with a wide open doorway. All | amounts to nearly a thousand, of which a very large propor- 
































ChichesterRents 


Tag Excincer” First Floor 


late years, and one of the most recent erections is a block of 
offices and shops lying between Chichester-rents and Bishops- 
court, two narrow alleys leading out of “the Lane’ into 
another court which forms an extension of Carey-street. The 


western end of this block, which has been secured fer the | 


library, consists of a four-storied building with a basement, 
and covers an area of 54ft. by 56ft. The public entrance is in 
Bishops-court, the turning next to the Chancery-lane Post- 
office, so that patent agents and others will not have to go 
far from the oftice to consult the specifications and works 
of reference, which will be accessible to readers just as they 
were in the old building. 
The rooms have large win- 
dows, but, owing to the 
proximity of other houses, 
the light is good only on the 
north and west. Numerous 
electric incandescent lamps 
will, however, supply ample 
illumination when daylight 
fails. The building is heated 
by radiators. Lavatory 
accommodation is provided 
in the basement, and next 
to the entrance on the 
ground floor is placed a 
cloak-room. Guided by the 
experience of the past, the 
division of the library into 
two main sections — the 
reference library and the 
specification department 
has been adhered to and 
amplified. The reference 
library on the first floor 
contains complete sets of 
the indexes, abridgments, 
journals, and registers 
necessary for the initiation 
of the searcher into the 
mysteries of the search 
through the English patent 
records. In bulk this floor 
is, however, occupied with 
a selection of the most 
recent scientific text-books, CRE eee 
journals, dictionaries, and ————— 
other works of reference, 
and is connected by a book 
lift with the ground floor 
where the long sets of 
scientific serials are housed 
on what is known as the . 
stack system. 

The arrangement of the serials in this lower floor calls for 
some notice. The periodicals in question are grouped under 
ten main classes, distinguished by the letters of the alphabet 
A to K, and each of these primary groups is further sub- 
divided into 100 numbered sub-classes, giving a possible total 
of 1000 final classes. In practice, however, it has been found 
necessary to employ only about one-third of these numbers. 
For instance, if E denotes the mechanical class, E 43 will be 
the class number for periodicals devoted to the automobile 
industry, and E 43/3 will be the call number for the third 
periodical in the final sub-class. This system of relative 
location as opposed to fixed shelf marks is at present con- 
fined to the periodical literature and a few minor groups, such 
as biography, é&c., where an alphabetical arrangement is 
admissible. Shelf lists with alphabetical key to the classifi- 
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THE PATENT OFFICE TEMPORARY LIBRARY 


available wall space is lined with bookcases, dwarf cases 
being placed under the windows, and standard bookcases, 
back to back, are arranged to form bays or alcoves. In all 
there are about a hundred thousand volumes to be accom- 
modated on 12,000ft. of shelving, of which 6000ft. are placed 
on the ground floor, 2500ft. in each of the central floors, and 
1000ft. on the top floor. The estimated weight of these books 
is over two hundred tons. An entirely new catalogue to this 
fine collection of scientific and technical works is now in the 
binder’s hands, and will be issued shortly. 

On the second floor United States patent specifications are 
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PATENT OFFICE TEMPORARY LIBRARY 


placed at A, foreign and colonial specifications at B, trademarks 
at C, and British specifications from 1859 up to the present 
time fill up the major portions of the rooms marked D. 
Owing to lack of space it has not been found possible to 
display a complete set of all home and foreign patents. In 
all instances, however, the volumes of specifications issued 
within the last four or five years are accessible to the public 
without special request to the attendants. Indexes and 
abridgments of British specifications are displayed on the 
tables and in the wall cases at E. 

A new departure has been made in the case of French 
specifications, of which the library has recently acquired a 
second set. Since 1861 they have been issued in twenty 
primary classes, at present comprising eighty-eight sub-classes. 
With the object of facilitating the search through these 
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tion lie loosely on these tables, they are often in a somewhat 
| disarranged condition owing to the carelessness of the readers. 
| Fixed periodical stands, owing to the space they would occupy, 
| are hopelessly out of the question with such a number, and 
in view of the great convenience of having so many papers 
within easy reach the present system will be maintained. 
Some 70 per cent. of the reference works, text-books, &c., 
that were available in the eight bays of the old library are 
placed in the wall and standard cases around the room. 
Bound volumes of the last few years of a selection of the 
technical journals are placed at B, whilst dictionaries, 
gazetteers, and encyclopeedias are at C. Much attention has 
been given to manufacturers’ catalogues, a very fine collec- 
| tion of which is placed in a case at D, though they are not 
| included in the general library catalogue. The room E, to 
| which the public will not be admitted, is devoted to the 
| special work incidental to a library, and it will also contain 
most of the more valuable works and early-printed books. 
The ground floor, or stack—to which readers will only be 
admitted by ticket—as will be seen from the plan, is much 
more closely packed with standard bookcases. It also con- 
tains a cloak-room and a room for thereception of periodicals 
in preparation for the binder. The arrangement adopted for 
the classification of the books has been briefly outlined 
above, and on the plan the position of each class is approxi- 
mately designated by its corresponding letter A to K. It 
will be seen that these letters are duplicated, one set occupy- 
ing about a quarter and the other about three-quarters of the 
space. This is rendered necessary by the unfortunate fact 
that books vary greatly in size, so that, for reasons of space, 
works in folio are grouped together, leaving the larger area 
for those approximating to octavo. Roughly, this means 
that periodicals like THE ENGINEER and its contemporaries 
are all together, whilst the larger space is devoted to transac- 
tions, such as those of the Civil Engineers and other 
societies, together with periodicals of smaller size. One 
bookcase along the partition wall contains exceptionally 
| large works. 
The scope of these classes is necessarily vague, but approxi- 
| mately it is as follows:—-A, art and decoration, printing, 
&c. B, general science, including, firstly, the more impor- 
tant societies such as the Royal Society; then smaller societies 
of wide scope, followed by local and polytechnic societies, 
concluding with transactions like those of the British Asso- 
ciation. C, scientific periodicals, annuals, general periodicals, 
trade, consular, and commercial reports. D, physical science, 
astronomy, meteorology, &c.,and electricity. E, mathematics, 
mechanics generally; and then sub-classes of what may be 
termed fine mechanics, and the mechanical arts, such as 
horology and textile trades. F, engineering associations, 
commencing with the civil engineers in this country and in 
America. In each sub-class the transactions are followed by 
periodicals. This class is very large, and includes a very fine 
selection of publications from the United States. Railway 
engineering and municipal engineering are included on these 
| shelves, also shipbuilding, naval, and military engineering. 
G, geology, mining, and metallurgy. H, natural history, 
medicine. J, botany, agricultural, and allied industries. 
K, chemistry and chemical trades. 














Tue Russian Government is both encouraging and sup- 
porting industrial undertakings on the part of its Polish subjects ; 
and relying upon this strong aid, manufactories of all kinds are 
being erected and railways laid down torun through the chief 
manufacturing and ‘agricultural districts. There is plenty cf 
machinery wanted, engines, rails, and rolling stock, agricultural 
implements, 
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VIEWS ON THE CONGO RAILWAY 











Fig. 1—COMPLETED BRIDGE 


THE CONGO RAILWAY. 





Tue Congo Railway extends from Matadi to N’Dolo on 
the Stanley Pool in the Congo Free State. The river 
Congo is navigable from its mouth to Matadi by ocean- 
going steamers of 3000 tons register. From Matadi to 
the Stanley Pool no navigation is possible on account of 
the large number of falls and rapids which occur all 
along the river. The fluvial system of the Congo Free 
State, the navigable portions of the Congo River and its 
tributaries present a development of over 
14,000 miles of bank. 





Fig. 2 


the Lower Congo could not be employed as labourers to 
any great extent, so that it was found necessary to seek 
labour elsewhere. Every Colony on the West Coast of 
Africa, from Dakar to St. Paul de Loanda, furnished a 
contingent ; and agents were entrusted with the recruit- 
ing of the men,-who came principally ‘from Dakar, 
Sénégal; Bathurst, Gambia; Freetown, Sierra Leone; 
Monrovia and the Kroo Coast, Liberia ; Cape Coast and 
Aecra, Gold Coast; Lagos; and Loango, Angola. The 
men proved to be very expensive to the company, because, 


ey 
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GIRDER ON TEMPORARY BRIDGE 


became a matter of indifference to the company because 
the railway was then almost completed, and now each 


| steamer that leaves Matadi takes some of these labourers 


back to their own country. 

Another great drawback during the early stages of the 
work was the unhealthy climate to which white engi- 
neers, fitters, clerks, and others were unaccustomed, 
and large was the proportion of those who never saw 
their home again or were repatriated soon after their 
arrival. 





Before the completion of the railway all 
the wealth of the Upper Congo, chiefly con- 
sisting of rubber and ivory, had to be carried 
along caravan routes by natives, from the 
Pool to Matadi before it could be shipped A 
for export; the same was the case with 
European goods imported for bartering with 
the natives, which had to be carried in the 
same way from Matadi to the Pool. At 
the time the railway was in the state of a 
mere project the cost of carrying one “load” 
—about 65 lb.—was approximately 24s., this 
amount being, of course, paid to the natives 
not in money, but in goods of equal value. 

This railway was advocated by Stanley, 
and is, in fact, indicated by the geographical 
conditions in that part of the country, so 
much so that, since the formation of the 
Congo Free State, and when reference is 
made to it, the railway is always mentioned 
as of paramount importance for the welfare 
and, indeed, the future of the Colony. An 
English syndicate was even formed in 1885, 
which had already applied for the concession 
of the line, but the matter fell through. In 
February, 1887, the Compagnie du Congo 
pour le Commerce et l’Industrie was formed, 
with the double object of determining the 
point from which the railway should start, 
and of reporting upon the commercial 
possibilities of the Upper Congo. In June 
of the same year an expedition of thirteen 
Europeans started the survey, which was 
finished in November. In July, 1889, the Compagnie du 
Chemin de Fer du Congo was formed, with a capital of 
one million pounds—which has since been considerably 
increased—and the construction of the line was taken 
in hand immediately afterwards. 

The period of four years that was considered neces- 
sary for making the line was greatly exceeded on account 
of difficulties that had not been anticipated. Although 
a report made in 1896 had stated that four more years 





would be required to finish the line, this latter period was | 


diminished by two years, on account of the increased 








Fig. 3—VIEW OF MATADI 
An idea may be gathered of the difficulties encountered 


in making the first sections of the line by reproductions 
of two photographs—Figs. 8 and 5—showing general 


in addition to the comparatively high wages paid them, 
each man cost between £2 and £3 in passage money to 
Matadi and the same amount for the return journey. In 
addition to the pay, the company supplied its labourers 
with beef, biscuits, rice, salt fish, and beans, which cost 
them at least another sixpence per man per day. During 
the construction of the railway, each steamer arriving at 
Matadi brought a certain number of labourers, in any 
number between twenty and a thousand, this maximum 
having been brought in September, 1896, by the s.s. 
Leopoldville, of the Cie. Belge Maritime du Congo, 


experience gained as the work proceeded, and the greater | belonging to Elder, Dempster, and Co., of Liverpool. 


number of labourers that it was possible to secure. 


To | The Governors of several of the Colonies became alarmed | 


begin with, both white and black labour was difficult to | at the large number of labourers leaving for the Congo, | 
obtain, and still more difficult to keep. The natives of and issued laws forbidding such emigration; but this 


views of Matadi as it exists at present. This place is 
built on the slope of a hill; mt 9 all the space covered 
by the station, repair, and fitting-shops and warehouses 
was formerly an extensive marsh, which had to be filled 
up with rock and earth before the line or anything else could 
be made or any buildings put up. The first miles of line 
were made very slowly, as it constantly became necessary 
to blast the hard rock; but in July, 1890, the first two 


| kilometres—1'25 mile—were completed. 


It was chiefly the first 10 kiloms.—or six miles—that 
gave the greatest difficulty to engineers, as will readily 
be seen by those who travel by the line, which, after 
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= 
Jeaving Matadi, 


for a mile or 80, 


frst tributary, which is crossed by a handsome steel | 


ee bridge of 60 metres—197ft.—span. Moreover, 
so Matadi to the M’Pozo, in addition to the trace of 


the line being almost entirely composed of curves, some 
of which are very sharp, there is scarcely any level por- 
tion, some of the gradients attaining 45 mm. per 
metre, or 1 in 22. At one place a large and massive 
iece of masonry had to be built 
jn order to prevent the rocks—and 


follows the left bank of the river Congo | Theoretical tractive power ... 


and then the left bank of the M’Pozo, | Actual tractive power ... 
Weight of engine light gots aaa 
Weight of engine in running order . 


coal, cattle, and closed trucks, all capable of carrying ten 
tons. 
some for twelve passengers. 
terminus, shows a passenger train on the point of starting, 


6 tons, 
3°9 tons, 
24°5 tons, 
31°5 tons. 


The rolling stock consists of the usual variety of flat, 


The passenger carriages are built some for nine and 
Fig. 9, a view of the Matadi 





with them the permanent way— 
from falling in during the annual 
floods that occur in the rainy 
geason. For the whole distance 
the excavation to the formation 
Jevel is made in the hard rock; and 
at some places the rock even over- 
hangs the line, while at others the 
rails are carried several hundred 
feet above water level. Fig. 4 
gives a View of the line along the 
river M'Pozo, giving a far better 
idea than words of the difficulties 
that had to be surmounted. The 
Congo Railway is 400 kiloms.—or 
950 miles—long from Matadi to 
N’Dolo, and it is now being ex- 
tended to Leopoldville, which is 
also on the pool, six miles south of 
N’Dolo. 

During the first year only 4} 
kiloms. were made ; but during the 
second, 15 kiloms.; during the third, 
98 kiloms.; during the fourth, 42 
kiloms.; and the fifth, 71 kiloms. 
After whieh the construction pro- 
ceeded at a swinging pace, the 245 
remaining kilometres being com- 
pleted in the remaining three years. 

The work was divided into 
different ‘‘ Services,”’ as they are 
called. First, the Service des 
Etudes determined the trace of the 
line; then the Service de ]’Infra- 
structure took up the work, whose 
mission it was to blast the rock 
and execute the cuttings and em- 
bankments ready for receiving the 
ballast ; then came the Service de 
la Superstructure, which took in 
hand the ballasting and laying the 
permanent way; and finally the 
Service des Parachévements et 
Travaux d'Art constructed the 
bridges and aqueducts, and finished 
up the line generally. 

The railway is built on the 
system of the Belgian Chemins 
de Fer Vicinaux, without a single 
tunnel, and in order to save ex- 
tensive cuttings and embankments 
there are naturally a great many curves. There are 
several handsome bridges over the large rivers, such as 
the M’Pozo, already referred to; the Lufu, of 50 m. | 
(164ft.) span; the Kwilu, of 75 m. (246ft.) span; and | 
that over the Inkissi of 100 m. (828ft.) span; the two 
latter being on the lattice girder system. 

The rails are carried on iron sleepers for practically the 
whole length of the line, timber sleepers having only been 
used ina few places by way of experiment. The iron | 
sleepers are of two types—the Willemin, which is laid on | 
the first twenty miles, and the Boyenval-Ponsard on the 
remainder. Tig. 7 shows the latter, which is now used 
exclusively, weighing 33 kilogs. = 73 lb., and having a 
surface of 3360 square centimetres (73 square inches) 
that bears upon the ballast. 

The section A B also shows the rail, of the Vignoles 
type, which is made of steel, and weighs 21°5 kilogs. to the 
metre, or 48 Ib. to the yard. ; 

During the construction of the line when a river or a 
ravine was encountered, in order to hasten the construc- 
tion, piles were driven and cross beams laid upon them 
sufficiently strong to carry the permanent way, and also 
the trains for a few months. Measurements were then 
taken, the design of the bridge was decided upon, and the 
order given in Europe. When the parts were brought | 
out they were put in position upon the temporary struc- | 
ture by the Service des Parachévements. Fig. 8, page 110, | 
shows one of these temporary bridges built of piles and 
cross beams; Fig. 2, the permanent bridge built over the 
temporary one ; and Fig. 1, a small bridge constructed 
on this system completed with masonry abutments. 

Although the gauge of the Congo Railway is very 
narrow, viz., 765 mm. = 80in., the locomotives are com- 
paratively heavy, and the wagon bodies, mounted on two 
bogies, carry 10 tons. The engines, made by the Soc. 
An. de Saint-Léonard, Liége, are of three types, all of | 
thcm specially constructed for hot climates. The smallest | 
one, weighing 14 tons in running order, has four-coupled | 
wheels, but no more of this type are now sent out. The 
types now in favour are that with three axles, weighing 
26 tons, and that with four axles, weighing 31°5 tons in 





running order, this last-named engine, shown by Fig. 6, 
having the following dimensions :— 

Diameter of cylinders 0°32 m. = lin. 

Stroke See Soar obs. akg acts = 18in, 

Number of coupled wheels ... 6 

Diameter of coupled wheels... 0°9 m. = 3ft. | 
Number of uncoupled wheels 2 

Diameter of uncoupled wheels 0°65 m. = 2ft. 2in. 

Coupled wheel base .. 2°25 m. = 7ft. Sin. 

otal wheel base 4°25 m. = 14ft. 

Grate a ee l‘lsq.m. = 11°8 sq. feet. 
Fire-box heating surface ... 4°4sq.m. = 47°4 sq. feet. 
l'ube heating surface 47°6 sq.m. = 512 sq. feet. 
Effective pressure es 12 atm. = 176 lb. per sq. in. 
Capacity of water tanks . 3°5 tons, 
Capacity of coal bunkers 0°7 ton, 





Leaving Matadi at 6.30 a.m., amid much shrill whist- 
ling, the train almost immediately begins to ascend while 
curving alternately to the right and left, crossing 
torrents and ravines while passing through some of the 
most imposing scenery in the world both along the river 
Congo and along the M’Pozo. The first part is, in fact, 
the most imposing of the whole line, and does not fail to 
impress upon the traveller the difficulties which had to 
be surmounted in a new country where everything, 
including labour, had to be imported before a fair begin- 
ning could be made. 

The first halting place occurs just after the line crosses 
the M’Pozo, when a fresh supply of water is taken. In 
fact, water has to be taken at least fifteen times during 
the journey to Tumba. The supply is pumped up by 
natives into small tanks carried on trestles by means of 
hand pumps, placed wherever water can be obtained, 
either at springs or from rivers. 

Kengé is the first station, 40 kiloms. = 25 miles, from 
Matadi, which is reached at about 10a.m. One or two 
other stations of very minor importance are passed, 
until at noon Songololo is reached, about half-way 
between Matadi and Tumba, where the engine is changed. 
The journey after this becomes very wearisome, the 
scenery far less interesting, while the noon sun of the 
Equator renders it far too hot for the European to 
notice much; and all that he tries to do is to find a little 
shade, while, fortunately, the movement of the train 
creates a slight breeze. The time allowed for stoppages 
is quite insufficient for meals, so that passengers are 
obliged to bring with them their own provisions, which 
generally consist of tinned meats and a loaf of bread, 
with a few bottles of liquid refreshment. The company 
has thoughtfully provided small tables, which can be 
put up or let down at will, and which come in very handy 
at meal-times. The seats are caned arm-chairs, made 
to pivot round, and as much space as possible is allowed 
to each passenger. After Songololo there is only one 
station of importance, Kimpessé, at kilom. 160; but at 
kilom. 150 the railway passes over the Kwilu River by a 
bridge of 75 metres = 246ft. span, which is the second 
in point of length. 

Tumba is reached at about 6.30 p.m., after twelve 
hours of tedious travelling; and the passenger arrives 
hungry, tired, and dirty, his only wish being to find a 
bed on which to throw himself. Only having two days 
| at his disposal, our correspondent had to leave the follow- 
ing morning at 6.30, and again perform the same journey, 
which in this later case only lasted eleven hours, as there 
are more downward gradients in the direction of Matadi. 


Twenty pounds seems a very high fare for a journey 





Fig. 4-VIEW ON THE LINE 


which is made up of a 14-ton engine, a coal truck to carry 
the luggage and second-class passengers, and two carriages 
for first-class passengers. It may here be observed that 
there are only two classes on the Congo Railway, viz., 
the first-class, for white passengers, who pay about £20 
for the whole journey; and the second-class, for black 
passengers only, coal or flat wagons being used. The 
fare of this latter class is one-tenth that of the first-class, 
or about £2 for the whole journey. 


| which will in a short time be effected in a couple of days, 
| or twenty-four hours net; but it must be remembered 
that, before the railway was made, a traveller wishing to 
| reach the Pool was generally one month on the journey, 
|and about ten carriers were necessary to convey his 
luggage, food for the journey, and camp bed, and that 
generally when he arrived, if he was not ill he was 
certainly knocked up, so as to require a month’s rest 
before he could proceed. The carriage rates for manu 
factured articles from Europe are also very high, being 
£400 per 10-ton wagon from Matadi to the Pool, while 
| the rates from the Pool to Matadi are also very high, 
| varying with the value of the article carried. At the 
|same time it must be remembered, as stated at the 
beginning of this article, that before the railway existed, 
the amount paid for having the goods carried by natives 
| cost about as much, while they always arrived in a more 
jor less damaged condition, owing to the great amount 
‘of handling during transit ; and sometimes also carriers 








Fig. <—VIEW 


The directors endeavour to secure a white engine- 
driver for passenger trains, but this is not always pos- 
sible on account of there being so few of these latter, 
chiefly owing to the terrible climate ; but when no white 
engine-driver is available the engine is driven by a duly 
qualified black, always a native from Sénégal, who, being 
Mahommedans, and therefore total abstainers, can be re- 
lied upon. Besides the engine-driver proper, there is an 
assistant engine-driver in addition to the stoker, who 
also acts as brakesman, 





OF MATADI 


could not be obtained, so that the goods might remain 
for months in the warehouses at Matadi. 

The train service at present consists of one passenger 
train daily, one day up and the next down, not including 
Sundays, with three, four, five, and even six goods trains 
daily both ways. The line is single, the trains crossing each 
other at determined points. Gunpowder and dynamite 
are carried on Sundays in special trains. 

It is very difficult to estimate the future receipts of 
the railway, though the directors are very sanguine on 
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this point. At present the receipts from all sources are 
about one million francs, or £40,000 monthly. The 
number of persons employed is now rapidly decreasing, 
but there have been at one time no less than two hundred 
Europeans, mostly Belgians, but also many French and 
Italian, and five thousand blacks. 


| 


An experiment was | 


once made with Chinese labour, and four hundred coolies | 


were brought to Matadi; but 
they could not stand the 


luncheon cars are composed of a brake first, composite, 
first-class dining car, kitchen car, third-class dining 
car, and brake third. The carriages rest upon four- 
wheeled bogies, and are fitted with Gould’s vestibule and 
automatic coupler, Gresham’s direct system of heating, 
torpedo ventilators, automatic vacuum brake, and electric 
communication between passengers and attendants. The 
first-class dining-cars, third-class dining cars, and the kitchen 





deadly climate, and died like 
flies. 

At Matadi there is a fit- 
ting and repair shop—clearly 
shown in Fig. 11—with tra- 
verser, smiths’ fires, steam 
hammer, engine pits, and 
about twenty machine tools, 
where the engines and trucks, 
which arrive in parts from 
Antwerp, are put together 
and tried. Repairs are also 
done to a large extent at 
this shop, where about thirty 
white men and 120 blacks 
are employed. 

The moving spirit of the 
Congo Railway Company is 
Major — now __Lieutenant- 
Colonel—Thys, its Adminis- 
trateur - Directeur - Général, 
who is also Aide-de-Camp 
to King Leopold II., and 
whose untiring energies have 
brought this undertaking 
to a successful issue. The 
managers on the spot, who bear the title of Ingénieur- 
Directeur en Afrique de la Cie. du Chemin de Fer du 
Congo, are two engineers of note—M. Espanet and 





} 


| 


M. Goffin—who take their turns year and year about in 


the Congo. For much of the information contained 








Fig. E—CONGO RAILWAY LOCOMOTIVE 


cars, are lighted by electricity, and in addition to the usual 
lights one is placed over each dining table. The first-class 
dining cars are 50ft. long over platforms, each providing 
accommodation for twenty passengers. The third-class 
dining-cars are externally of the same design, with the 


. “ x : | exception that they are 47ft. 6in. over platforms, and they 
in this article we are indebted to Major Laurent, manager, | provide accommodation for thirty passengers. The kitchen 
and to M. Wauters, secretary of the Congo Railway Com- | car, which is placed between the first and third-class dining- 
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pany, whose reports and writings on the subject have been , 


freely laid under contribution. We also tender ourthanks 
to M. Goffin, already mentioned, and M. Debacker, the 
traffic manager, who courteously afforded our representa- 
tive every facility. 








THE GREAT CENTRAL RAILWAY. 





On Monday last two goods trains were run from Sheffield 
to London, this being the opening of the Great Central Rail- 


cars, is 47ft. Gin. long, and will by means of the connecting 
gangways serve both classes of passengers. In addition to 
the kitchen and attendants’ apartments, a special feature of 
this car is that it possesses two first-class private dining com- 
partments. The corridor carriages are externally of one 
uniform height and design, their length being 46ft. 6in. 
over ends, each being divided into apartments with side 
corridors, which are lighted by large plate glass lights 
protected by neat brass handrails. All the furnishing and 


| equipments are most sumptuous and complete. In the first- 


way—formerly the Manchester, Sheffield, and Lincolnshire— | 


and its extension to the metropolis. It is hoped that the line 
will be ready for passenger traffic in the autumn. The event 
excited no little interest in the Sheffield district, and marks 


the beginning of what is hoped are better days for the old | 


Manchester, Sheffield, and Lincolnshire. It has been the 
unhappy fortune of that railway to act very much as a col- 
lector for other railways. 
Lincolnshire fell all the burden of gathering the traffic at 


To the Manchester, Sheffield, and | 


Manchester, Sheffield, Retford, and elsewhere, and then pass- | 


ing it on to other lines over which the long paying mileage 
was run. No 
enterprising in cultivating what may be called its own 
country, stretching from Manchester on the one side to 
Grimsby and New Holland on the other. At the very 
best, however, the line, with all its ramifications, was 


company has been more energetic or | 


little more than a series of local railways. The ambition of | 


its management, and a very natural ambition it was, extended 
to the capital. The great work has now been accomplished, 
and with the beginning of mineral traffic on what is now 
appropriately called the Great Central Railway, there is every 
hope of a new era dawning for the railway which has served 
its own district so thoroughly. For the passenger traffic 
thoroughly complete arrangements are being made. The 
latest additions to the Great Central stock for the service to 
London will consist of corridor trains composed of seven 
vehicles, viz., brake first, first-class, composite, two third- 
lass, brake third, with buffet car in centre, The dining and 





class and third-class carriages passengers enjoy throughout 
perfect equality in all respects affecting their comfort and 
welfare. As the train passes along they can enjoy the land- 
scape from the windows of the side corridors extending from 
end to end of the train, and affording a promenade of up- 
wards of 300ft. in length; while the monotony of the 
journey will be relieved by luncheon served in the buffet and 
kitchen cars. The attendants, by means of the connecting 
gangways, will also be enabled to supply passengers with tea, 
coffee, and other refreshments. The whole of the carriages 
have been carefully designed by and built under the direct 
supervision of Mr. T. Parker, jun., the company’s carriage 
and wagon superintendent. 








At the thirty-seventh annual meeting of the North 


| British Association of Gas Managers, held in Glasgow on Thursday 


of this week, under the presidency of Mr. Thomas Wilson, of Coat- 
bridge, there were submitted to the gathering, besides the presi- 
dential address, five papers. The first was by Mr. Ewing, gas 
manager, Hamilton, on ‘‘ Retort Settings and Practical Results 
Obtained.” The second was by Mr. Wilson, of Perth, on the sub- 
ject of ‘‘ Prepayment Meters.” Mr. Gilbert Little, of the new 
Conveyor Company, Smethwick, Birmingham, read a paper treat- 
ing of the automatic manipulation of coke in gasworks. Mr. W. 
Carmichael, of Peebles, submitted ‘‘Some Notes on the Modern 
Commercial Gas Engine,” and Mr. J. Hepworth, gas engineer, 
Edinburgh, contributed a paper on the Cowan pressure system, 
After the meeting the members dined together in the North 
British Station Hotel, George-square, 
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DOCKYARD NOTES. 


In the debate on the Supplementary Naval kstj 
Lord Charles Beresford spoke of the use af water-tight qa 
a subject with which he has already identified himself. 1°" 
Charles, arguing entirely from the practical side, virtuale 
called for the total abolition of these doors; and it is doy} 
ful whether there is any other absolute solution. Tmpeony 
ments are all very well, but in rough-and-ready practice ad 
are apt to give little more satisfaction ; someone blunders j 
the hurry-scurry, something is overlooked. If there are bs 
doors, then no danger can be apprehended. Of course, neith : 
in the Vanguard nor Victoria disasters was the closing of the 
doors on a par with what would occur in action, when al 
would be carefully and leisurely seen to beforehand. Doo, 
would be more efficient then ; and theyget blame now that pt 
not properly belong to them. All the same, if there are none 
the best possible solution is reached. In all our ships there arg 
many doors that might be permanently closed without grayg 
inconvenience; there are others that could not be. In the 
manceuvres just after the Victoria disaster many captaing 
kept their doors closed, and the innovation soon ceased to be 
trying. Ships could be built on the lines suggested by Lorg 
Charles, and the advantages are obvious. ; 





THe French cruiser Sfax is not to be reconstructed exactly 
as originally decided. Instead of the low tops on fore ang 
main—the old mizzen—light pole masts are to be fitted jn 
order to make her look like a merchantman. Whether this 
deception in appearance will be of any value in war remains 
to be proved. We have certainly made no similar efforts 
with our new cruisers; though, accidentally no doubt, we 
have attained something of the sort in the Mersey ang 
Arethusa classes, which bear some resemblance to tramps 
In both cases, however, the great height of the funnel betrays 
the warship. In the case of the Sfax the ram appears to 
present some difficulty in creating disguise, to the ordinary 
observer. Possibly, however, the intention is to build a new 
forecastle to the ship. The Hoche has already been repaired 
at Brest, and now goesfor re-boilering. Her superstructure 
is to be again cut down. , 





THREE new Italian ironclads of novel type are about to be 
begun. They are aspecies of enlarged and armoured Matsu- 
shima more than anything, in that the big guns—two 12in. — 
are to be carried aft. These will be in a turret, protected by 
6in. Harveyised nickel. The rest of the armament will be 
ten Sin. quick-firers, carried in five turrets, one in the bow, 
the others at each corner of the citadel. These turrets will 
be 6in. thick also. The complete belt will be from 6in. to 2in, 
thick, the bulkheads 10in., the deck 3in. to 1Jin. The 
designed horse-power will be 14,000 with natural and 18,000 
with forced draught, the speed 18 and 21 knots. The Italians 
are ahead of even the Americans in novelty of design, and 
though few of our officers would care to take their vessels 
into action, there is no doubt much to be said for some of 
their innovations. This present adoption of the Sin. quick- 
firers is likely to be followed by all nations sooner or later, 
Modern armour and the distribution of the secondary 
armament has rather put the 6in. gun out of court whers 
modern vessels are concerned. Against the Majestic the Gin. 
could operate only against the ends; against the Shikishima 
it is difficult to see what a 6in. gun could effect. All French 
vessels are, however, open to attack from 6in. guns, and as 
these are Italy's most likely opponents the adoption of the 
8in. quick-firers appears a little premature for her. 








RUSSIAN RAILWAY PROGRESS IN THE BALTIC 
PROVINCES, 

THE Baltic Press has lately contained very unsatisfactory 
reports of the state of the construction of the railway line 
now being built from Riga to Windau, the port which is to 
take the place of Libau, since the Russian Government has 
decided to convert the latter port into a very strongly-forti- 
fied naval station for the Baltic Fleet. The railway in ques- 
tion will be about one hundred miles in length, and will run 
for the greater part of its course through low-lying marshy 
land. The only place of any pretension to be called a town 
that will be taken in by the line will be Tukum, a small town 
of 3800 inhabitants, situated thirty-four miles west of Riga 
and in Courland. A recent issue of the Riga Tagbiatt speaks 
very unfavourably of the progress of the work of construction 
in the following terms :—‘‘The building of the new line to 
Windau is being carried out with the greatest slowness in 
the immediate neighbourhood of Riga, and it is scarcely to 
be expected that the projected opening of the line will take 
place in the autumn, as had been originally planned ; great 
disappointment has been experienced in the attitude of the 
country people in the matter of rendering help in the general 
work of construction, since, owing to the great influx of 
Russian navvies, the wages are on a very low scale in the 
district, and the labourers receive only eighty kopecks, or one 
shilling and eightpence for a day’s work, lasting from four 
o’clock in the morning until eight o’clock in the evening. 
But as some of the contractors had undertaken the work of 
construction at too low an estimate, the Russian navvies did 
not receive their hard-earned wages with any degree of regu- 
larity, and they therefore returned to their homes in the 
governments of Russia. This absence of labour has con- 
siderably retarded the work. At the present moment on the 
section of about a mile and a-quarter in length lying between 
the old railway station at Riga and the high road leading to 
Sahten, there are as yet no earthworks to be seen, except 
piled up heaps of railway sleepers and rails, and preparations 
for building bridges and the gatekeepers’ houses. For several 
weeks past a small locomotive of 25-horse power has been 
running to the projected station rather more than a mile out 
of Riga. This locomotive runs on a track only 2ft. wide, and 
draws twenty-eight loaded trucks of earth, to be used in 
forming the railway embankment. So soon as the railway 
bridges in this vicinity are ready, this track will be extended 
to the Riga railway station, so as to form a connection as 
speedily as possible with the general railway system, so that 
the laying of ballast can be carried out by means of full-sized 
locomotives and wagons. The people of Tukum are not 
entirely well disposed towards this new line, for they are of 
the opinion that it will not prove of benefit to them, since 
the country people will in future take their produce to the 
new port of Windau, instead of to Tukum, and will conse- 
quently make their purchases at the former place. It is well 
known that country produce fetches higher prices in harbour 
towns than in the inlandtowns. For some weeks past eng'- 
neers have been engaged in laying out a new line from the 
projected railway station at Tukum to Stockmanshof, and it 
will soon be made known whether this new line will join the 
Mitau railway at Mitau or in the neighbourhood of Olai,” 
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RAILWAY MATTERS. 


e of the next two years the Great Eastern 


' sours 
her will increase its stock of locomotives by fifty. 


pailway Company 
que Rouen Tramways Company reports that the intro- 
. of electric traction has increased its yearly gross 
a from 900,000F. to 1,700,000f., and the number of passengers 
yee from 5,180,000 to 14,500,000. 
Tax London, Brighton, and South Coast Railway Com- 
’s Bill in Parliament for the widening of the line between 
yn yenor-road and Battersea and between Streatham and Croy- 
ph with the view of getting four lines of rails all the way down 
tp croydon, has received the Royal Assent, 


Ar a meeting of the London County Council held last 


T esday, the Highways Committee submitted a report in which 
~ recommended that, in view of the probable development of 
the Council's policy with regard to the working of the tramways 
aaich it may in the future acquire, a tramways department should 
bs formed to deal with all matters relative to tramways. The 
recommendation was carried by a large majority. 


AccoRDING to & cable from Victoria, British Columbia, 
the railway under construction by the British Yukon Company 
from Skagway over the White Pass to the navigable head waters 
of the Yukon has been completed to within seven miles of its 
terminus, and will reach Lake Bennett within thirty days, when 
the train service will begin. The line provides steamers and rail 
communication with Dawson City. The company holds a United 
states and a Canadian charter. 


Uxper the Light Railways Act the directors of the 
Great Eastern Railway propose that if the Treasury will find half 
the requisite capital as a free grant, and subject to one or two 
other minor conditions, that the company should provide the other 
half, and should construct, take over, and work the following 
rilways in perpetuity. One of them will in at Kelvedon, and, 
rmoing through Tiptree Heath and Tolleshunt d’Arcy, finish at 
Tollesbury, @ distance of 97 miles; the other will commence at 
Hisenham, and, running through Thaxted and Little Bardfield, end 
at Great Bardfield, a distance of 10} miles. The company’s Bill 
passed during the present session provides for the purchase of the 
rly and St. Ives, Ely and Newmarket, Colchester, Stour Valley, 
Sudbury and Halstead, and Mellis and Eye railways. 


Tue reports of the engineers of the Great Central Railway 
as to the progress of the extension line are very satisfactory. On 
the section from Annesley to Rugby, 52 miles, the whole work is 
complete, and was opened for coal traffic on the 25th inst. The 
stations are making good progress, and the important works at 
Nottingham were let by contract in March last. On the southern 
division the line is now ready for the expected coal traffic, and 
the section of 41 miles is practically complete, stations, sidings, 
engine sheds, and signalling arrangements are now nearly ready. 
On the Metropolitan section the covered ways and tunnels are 
completed, an connection with the Metropolitan at Finchley-road 
and the Marylebone coal-yard is finished ; the terminal station 
buildings are now in a forward state, and one-half of the roofing of 
the platform is complete. 


Tue Sheffield District Railway makes satisfactory 
progress, In the half-yearly report issued this week we learn that 
the company’s Bill to raise £100,000 preference capital with the 
usual borrowing powers has ed the Committee of both Houses, 
and will shortly receive the Royal Assent. The engineers’ reports 
state that possession of the whole of the land has now been 
obtained for the Treeton and Brightside Railway, and the works 
generally are in a forward state. About 78, cubic yards of 
excavation have been brought out, and the embankments have 
been almost completed from the commencement of the line to 
Treeton to within about a quarter of a mile to Tinsley. The concrete 
and brickwork for the whole of the bridges and viaducts between 
Treeton and Brightside is in hand, with one exception, and it is 
anticipated that all the brickwork will be completed by October 
next, The steel and ironwork for the super construction of the 
bridges is also in hand. During the last six months Attercliffe 
Station has made good progress, and the station-yard will be ready 
for goods traffic during the next four months, 


Ar the April meeting of the Texas Railway Club, Mr. 
8, R. Tuggle, superintendent of motive power and machinery, 
Houston and Texas Central, described the results obtained from 
the use for fuel of lignite, large beds of which are near the main 
line of the road. Experiments were first made by burning lignite 
under the boilers at water stations, and later it was found 
economical to use it at the car shops, the creosoting plant, and 
under all stationary boilers, By changing the draught appliances 
and putting on diamond stacks it was found that lignite alone 
could be burned on switching engines, and that a mixture of 
equal parts of lignite and Territory or ’Frisco coal was suitable 
for road engines. The fuel records of this road show that in 
January, 1896, in all classes of service, the locomotives made 
29°9 miles per ton of coal, at a cost of 11°06 cents per locomotive 
nile, while in January, 1898, corresponding figures are 28°3 miles 
per ton of coal, costing 6°41 cents per mile, or a reduction of 
4°65 cents per locomotive mile. The following comparative figures 
by years were also given :—Average cost of fuel per locomotive 
mile: 1894, 9°55 cents ; 1895, 7°99 cents ; 1896, 7:68 cents ; 1897, 
6°54 cents, The use of lignite was begun in 1895, Mr. Tuggle 
also stated that an indirect saving was effected by the shorter 
haul from the lignite mines, while the expenses for repairs to 
flues, stay bolts, and fire-boxes have decreased since lignite has 
been used for locomotive fuel. 


Tue progress in the work of extending the Great Cen- 
tral Railway, according to the half-yearly report of the chairman, 
has been disappointing. With regard to the extension of the line, 
they had been ge age in the progress of the works owing to 
the delay in the delivery of certain ironwork, He assured them 
that the Board had not neglected any opportunity of pressing 
upon the contractors the urgency of fulfilling their engagements 
on the appointments, but the contractors had not been always able 
todo what they could wish in consequence of the delay of the 
ironwork, due to the great engineering strike, which crippled the 
energies of the country for so many months last year. They had 
hot received that help from the Metropolitan Railway Company 
Which would have made thi easier for them. The capital for 
the construction of the Nottingham Castle Station, which was a 
Joint sci d between them and the Great Northern, had been 
placed during the last few weeks under favourable terms, and the 
work was now being rapidly proceeded with. He trusted the 
shareholders would remember that upon so large an undertaking 
as the one they now had in hand the capital expenditure was 
liable to be exceeded, notwithstanding every possible care, in con- 
a of unexpected delays in carrying out the work. In 
order as far as ible to avoid any difficulty of that kind, the 
directors invited tenders from the most experienced contractors in 
the country, but, notwithstanding all their precautions, delays 
had arisen from various unforeseen causes. The result was that 
it would be some months yet before the line was completed and 
ready for passenger traffic. The directors had every reason to 
believe, though they could not ay any distinct promise on the 
subject, that the new line would be fully equipped and open by or 

fore January Ist next. The directors had made every ible 
effort to utilise the line at the earliest possible time for qual traffic. 
It was impossible just then to say what the coal traffic might pro- 
duce pecuniarily, but it was hoped a fair amount would be realised. 

hat, however, depended very largely upon the co-operation 
Sxtended to them by the Metropolitan Railway Company. 





NOTES AND MEMORANDA. 


THe world’s annual output .of Portland cement. is 
estimated at about 35,050,000 barrels, of which amount Germany 
roduces 13,500,000, Great Britain 8,300,000, France 3,000,000, 
JInited States 2,300,000, Belgium 2,250,000, Russia 2,000,000, 
Austria 1,000,000, Italy 800,000, Norway and Sweden, 500,000, 
and Denmark 400,000 barrels. 


On the recommendation of the Public Control Com- 
mittee of the London County Council it was agreed at the meeting 
on Tuesday that a letter should be addressed to the Home Secre- 
tary urging that the Government should introduce and endeavour 
to pass during the present session a short Bill for raising the fiash- 
point named in the Petroleum Act of 1879 from 73 deg. Fah. to 
100 deg. Fah., Abel close test. 


Statistics just to hand show that of the 99 completed 
open-hearth plints in April last 43 were prepared to make basic 
steel, and of 10 projected open-hearth plants at that time a 
majority would probably make basic steel. The prominence 
which basic open-hearth steel has attained in the United States 
in very recent years is shown in the statistics of open-hearth steel 
production in 1897, when the output was 1,075,689 tons of basic 
steel and 556,154 tons of a:id steel. The American output of open- 
hearth basic steel is now larger than the British make of basic steel 
by both processes. 


DurinG the last thirty years methods of analysing pig 
irons, wrought irons, and steels have made great progress, both as 
regards exactitude of results and rapidity of execution, con- 
currently with the methods of manufacturing these metallurgical 
products. For guiding the foreman or workman, great rapidity is 
necessary, while a works manager or engineer seeking the infor- 
mation necessary for improving a defective method of manufac- 
ture, or for obtaining with a given pig a special quality of steel, 
will require the analyses to be very correct, even if they take up 
several days; and in commercial transactions, for checking the 
composition of metal for any given purpose, correctness and 
rapidity are, as a rule, both required. It is therefore desirable, 
observes M. Adolphe Carnot, Director-General of Mines, to have 
at command methods of analysis, some very precise and the others 
very rapid. Moreover, too much must not be expected from 
chemical analysis, which should supplement the information 
afforded by mechanical tests rather than supersede them, its office 
being to show the nature and proportions of the elements entering 
into a metal’s competition. As to the qualities of a metal, which 
depend not only on its chemical composition, but also on the 
relative arrangement of metallic particles, their form and distance 
apart—in fine, the various physical effects caused by the action of 
the hammer, press or roll-train, or by a more or less rapid cooling 
—recourse should be had to mechanical tests or, in some cases, to 
a micrographical examination of the metal surface suitably 
prepared. 


A PAPER was recently read by Professor C. H. Benjamin 
before the American Society of Mechanical Engineers on ‘‘ Experi- 
ments on Cast Iron Cylinders.”” It furnishes new confirmation of 
the law that ‘it is the unexpected which happens” when we are 
dealing with cast iron. The unexpected result in this case is that 
if cast iron, which in a test bar shows a tensile strength of 24,000 Ib. 
per square inch, be cast in the form of cylinders, which are bored 
out to diameters of 6in. to 12}in., with thicknesses from 0°40in. to 
0° 65in., they will burst under internal pressures which correspond 
to tensile stresses of from 3740 1b. to 11,800 lb. per square inch, 
and that only three out of eight cylinders will break in the way 
they would be expected to break—that is, by ee a 
The cylinders he tested had a maximum diameter of 12°56in., and 
a maximum thickness of 0°65in. It is searcely safe to predict from 
the behaviour of these cylinders what would be the probable 
strength of larger cylinders. The conclusions arrived at by the 
author are :—(1) That cast iron cylinders of the form ordinarily 
used for engines, when subjected to internal pressure, are quite as 
likely to fail by tearing on a circumference as by splitting. (2) 
That by reason of local weaknesses and distortions the cylinder 
may fail when the stress, as calculated by the ordinary formula 
for thin shells, is only about one-third of the strength shown by a 
test bar. (3) That the principal cause of weakness is the spongi- 
ness of metal due to uneven cooling ; that to ensure good castings 
the flanges should not be materially thicker than the shell; the 
cylinders should be cast on end and suitable risers provided for 
the escape of dirt and gas. 


Tue Japanese protected cruiser Kasagi, built at 
the Cramp’s shipyards, in Philadelphia, had her contract trial 
trip on July 12th, and with rough water and a strong tide setting 
almost at right angles with the course, a mean average speed of 
22°75 knots per hour was developed, says the Engineering News. 
The course was twenty miles long, in four legs, and the following 
table shows the results of the run up and down the course, a total 
of forty miles :— 











Elapsed time. Speed. 
seine Min. Sec. Knots. 
me meme meres mee 
Second lap .. eae a 137 ee 22°90 
Third lap .. 13 (0 23°07 
Pe cess cn ee ek ee ee 
Total interval, 52 min. 9 sec. Average 23 knots, 
Run down. 

First lap 13 144 2 
Second lap .. 13 14 2 
pe reer eee 
a ae meron Geers: 22°55 

Total intervals, 53 min. 20 sec. An average of 225 knots. 


Mean speed for the run, 22°75 knots. 

The revolutions rose from 158 at the beginning of the run to 164 
at the end. To show the perfect condition of the machinery a 
series of progressive trials was ran as soon as the main trial was 
over, in order to get the speed at 80, 125, 150 and 162 revolutions. 
The Kasagi is 374ft. long and 48ft. beam, and is one of the heaviest 
armed cruisers of her size afloat. She will carry two Sin. breech- 
loading rifles and ten 4°7in. rapid-fire guns. 


On Wednesday last a series of experiments in aérial 
research were conducted in the grounds of Shaw House, near 
Newbury, in the presence of several thousands of spectators. The 
experiments were carried out under the direction of the Rev. 
J. M. Bacon, Dr. R, Lachlan, Mr. J. N. Maskelyne, and others, 
with the advice and assistance of Lord Kelvin, Lord Rayleigh, 
and other scientists. The balloon was in charge of Mr. Percival 
Spencer and his brother, and was filled with 40,000 cubic feet of 
gas. The main object of the experiments was to discover in what 
measure the intensity of sound is influenced by altitude, by the 
presence of clouds, &e. The weather proved favourable for the 
observations, and the ascent was successfully made at twenty 
minutes past five o'clock, the balloon drifting steadily in a north- 
westerly direction. As soon as the balloon had had a fair start 
the series of experiments commenced. The first experiment in 
acoustics was with the voice, followed by five tests with musical 
instruments, these being succeeded by the discharge of rifles and 
blasts of the siren from an engine. Then came a rifle volley, followed 
by a roll of musketry, succeeded in turn by discharges of cotton- 
powder, 4 oz. being used ineach charge. After this came three fur- 
ther discharges of cotton-powder, with 8 oz. ineach charge. When 
the balloon had travelled a considerable distance there were two ex- 

losions of cotton-powder with double charges, the final experiment 
ing a comparison between a discharge of 40z. of gunpowder and 
402. of cotton-powder. The aéronauts had with them a receiving 
instrament, and by noting the altitude and the sounds which 
reached them, took the angular distance. The balloon made an 
excellent descent at ten minutes to seven o'clock at North Denford, 
All the experiments proved highly successful, 





MISCELLANEA. 


. WE are informed that, owing to ill-health, Sir Frederick 
Seager Hunt has resigned his seat on the Board of Earle’s Ship- 
building and Engineering Company, Limited, Hull. 


Ir has been decided to send out to India a consign- 
ment of the new Lee-Metford bullet for trial in that country, 
where “‘ the opportunities for experiment” are greater than in the 
United Kingdom. 

Germany is, it appears, doing a good business to South 
America, principally 7:4 Hamburg, the most important German 
seaport town. In 1897 exports from Hamburg were :—To Brazil, 
70 million marks (import, 66°6); to Chili, 24-9 million marks 
(import, 78°1); to Venezuela, 10°8 million marks; to Mexico, 
23°5 million marks ; to Guatemala, 5°4 million marks ; and to other 
parts of Central America, 7-7 million marks, 


THE Water Committee of Glasgow Corporation recently 
asked tenders for 1000 tons of cast iron pipes. Offers were 
obtained from four Glasgow and two Philadelphia houses. Tho 
lowest American offer was fully 20s. per ton below the lowest 
Glasgow one. In the case of the Americans, however, the tender 
was for 9ft. instead of 12ft. length of pipes. This occasioned 
some difficulty, but the Committee has decided to re-advertise for 
ofters for both lengths of pipe. It is thought the Americans will 
be able to supply the 12ft. pipes, but of this those concerned do 
not yet appear to be absolutely certain. 


An important change is being made in the breech 
mechanism of the service guns, which it is believed will enhance 
the safety and increase the enduring and hitting qualities of the 
existing breech-loading arm, according to the Army and Navy 
Gazette, The War-office has definitely adopted the Vickers-Maxiim 
breech screw, which is to be applied to all future breech-loading 
guns made either at Woolwich or by contract. An order has 
been given to Messrs. Vickers, Sons, and Maxim, Limited, for 
a supply of 9°2in. and 12in. wire guns with the new breech-load- 
ing mechanism, the former costing £6000 each, and the latter a 
correspondingly large amount. 


THE gradual decrease in the expenditure on the Danish 
army is one of the prominent features of the budgets for the last 
three years. The budget for the War Ministry, including both 
ordinary and extraordinary expenditure, laid before the Rigsdag 
by the Government in October last, amounted to 10,978,315 kr., 
whilst the actual amount voted was only 10,442,373 kr., a decrease 
of 535,946 kr. (£29,774). Similarly the Marine Ministry budget 
proposed by the Government amounted to 7,583.421 kr., while 
the amount sanctioned wes only 7,268,604kr., a diminution of 
314,817 kr. (£17,489). The principal items struck out by the 
Folkething were the credits demanded for the arming and pro- 
tection of the sea forts. 


A pLAN has been drawn up in the French Ministry of 
Marine for the establishment of a line of steamers between Havre 
and Para—Brazil—with a Government subsidy. According to 
Fairplay, the intermediate ports are intended to be Bordeaux, 
Oporto, and Lisbon, and if the prospects should prove inviting it 
is intended that the boats should go to Manaos on the Amazon, 
which wou!d then become the point of departure of a line of small 
steamers of shallow draught and able to go up the river to Iquitcs 
—Peru—at which place trade is for the most part in French hands. 
It is expected that valuable cargoes of sugar and india-rubber will 
be secured for the homeward voyages, and it is rumoured that the 
Chargeurs Réunis Company, of Havre, will be connected with the 
enterprise. 


Comptaints have reached Fairplay of the manner in 
which builders in the country are treated by the Admiralty when 
asked to tender for vessels. Specifications and forms of contract 
are sent to builders with an intimation that copies of the plans 
can be seen at the Admiralty, and as it is necessary for the builders 
to have copies of those plans to base their estimates on, each firm 
has to send two or three draughtsmen to the Admiralty to take 
tracings of the numerous and detailed plans. The gross cost in- 
curred from this cause alone by the shipbuilders in tendering for 
vessels cannot be set down at less than several hundreds of pounds, 
all of which might be obviated by the simple process of the 
Admiralty having some photo-prints made of the plans and sending 
them out with the specifications, 


A LARGE, but neglected, opening in this, as in every 
other part of the Russian Empire for British enterprise is the sale 
of timepieces at a popular price, says Mr. Consul-General Murray 
at Warsaw. These are only beginning to be considered an indis- 
pensable article by the working classes, so that there is a practic- 
ally unlimited demand for cheap watches and clocks; but to 
enable them to be sold at a price which the workman can afford, 
they must be sent into the country in pieces and put together in 
Russia, to avoid the heavy duty on the made article. The clocks 
should be as showy as possible, and too much importance cannot 
be attached to the price being as low as possible. If a really good 
article could be sold at a very low price it would soon become 
known and in demand, just like ‘‘ Waterbury ” watches in England. 


Nive large cotton-spinning factories were running at 
the close of the year with 290,000 spindles, says Mr. Acting 
Consul-General Mansfield, in his report on the trade of Shanghai. 
Additional spindles will shortly be erected to the number of 
another 100,000. The labour employed is principally female, and 
with the sudden demand wages have been forced up enormously, 
the supply of skilled hands being naturally unequal to the demand. 
Wages, which began at 20 c. (44d.) per day, rose to 30c. (64d.), 
but have since gone down again, as the supply increased, to 25. 
(54d.). In spite of this difficulty, the mills have already paid 
small dividends, and, itis believed, have good prcspects before them. 
When in full working, the existing mills should produce about 
240,000 bales of 440!b. per annum. To meet the demand for raw 
cotton, large areas in the neighbourhood are being put under this 
crop. 

Tron ore from Lapland is making its way in Germany, 
and even in more distant countries, Preparations are being made 
for smelting large quantities of it at Witkowitz, in Austrian 
Silesia, where ore from other districts in Sweden have been smelted 
for a long time past; and notwithstanding the distance of 
4000 kiloms. (2485 miles) which the Lapland ore has to traverse, 
it costs one-third less than Styrian ores that have only 300 kiloms. 
(186 miles) to pass over for reaching the furnaces. It is, indeed, 
stated that the Witkowitz Company has acquired a deposit of 
considerable size in Lapland. The ore is carried by railway to the 
Gulf of Bothnia, then by sea to Stettin, and thence by the Oder 
to Ratibor, between which town and Witkowitz there is but little 
distance by rail to traverse. The iron ores of Lapland contain 
nearly 80 per cent. of iron, so that a ton of Lapp ore replaces two 
tons of Styrian ore with a 40 per cent. iron content. 


Tue tenders for the two first-class cruisers of the Cressy 
type were sent in on Monday, and it is expected that the Ad- 
miralty will give out the orders for these vessels, together with 
those for the engines for the three battleships which are to be 
built at the Government dockyards this week. The prices asked 
for the cruisers are, in consequence of the rise in the value of steel, 
and the heavier wages paid, understood to be considerably higher 
than those sent in last March for similar vessels, The price of the 
lowest tender for the new vessels Fairplay anticipates at about 
£520,000. The additions to be made to the original programme 
to be undertaken in the current year consist of four battleships, 
four cruisers, and twelve to o boat destroyers, the whole of 
which will, it is believed, be built in private yards, The battle- 
ships will be somewhat similar to the Formidable class, of 15,000 
tons displacement, but of rather less draught and more speed, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AND Co., Vienna, 
F. A. Brockuaus, 7, Kumpygasse, Vienna J. 
CHINA.—KELLY AND Wa su, Lrv., Shanghai and Hong Kong. 
FRANCE.—Boyvg&au AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY —ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TweEiTmeveER, Leipzic, 
F. A. Brockuavs, Leipzic. 
INDIA.—A. J. COMBRIDGE AND Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LogscHER AND Co., 307, Corso, Rome. 
Bocca Freres, Turia. 
JAPAN.—KeEtty anp Watsn, Lrp., Yokohama. 
Z. P. Maruya AnD Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St, Peteraburg. 
§, AFRICA.—GorRDON anv Gorcn, Long-street, Capetown. 
R A. THompson anv Co., 33, Loop-street, Capetown. 
J.C, Suva & Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—GorDON aNnD Gorcn, Queen - street, Melbourne ; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. Tompson anv Co., 180, Pitt-street, Sydney ; 362, 
Little Collins - street, Melbourne; 7, King William- 
street, Adelaide ; Edward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland. 
Cralie, J. W., Napier. 
CANADA.—MontTREAL News Co., 386 and 388, St. Jamea-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—IntERNaTIONAL News Co., 83 & 85, 
Duane-street, New York. 
Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Ketty anp Wats, Ltp., Singapore. 
CEYLON.—WisavaRTNA AND Co., Colombo. 
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*.* If any subscriber abroad should receive THE ENGINEER in an 
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information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this office. 
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TO CORRESPONDENTS. 


*," In order to avoid trouble and conyusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,*" All letters intended for insertion in Tum ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily yor publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuserypts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 


L. T. (Dublin).—There are many ways in which the wire could be pro- 
tected, were it considered necessary. Your way would do as well as 
any other, could you by any means get the conductor trolley into the 
trough-shaped casing you show in your sketches. 

Brown (Glasgow).—Any of the technical schools in your part of the 
world will tell you which classes are recommended. The best general 
work on the subject for you to get is Lineham's ‘‘Text-book of Me- 
chanical Engineering,” published by Chapman and Hall. 

T. G. B. (Milverton).—No harm will be done to the boiler if you blow out 
periodically or occasionally empty it after it has got cold, and rinse 
out the seum and mud with a hose. To avoid hard scale forming you 
may introduce a solution of about a pound of common soda (carbonate) 
gradually in the feed-water throughout the day, and blow out the 
boiler at the end of the day. 

C. T. (Birmingham).—We fear we cannot refer you to any special litera- 





ture on the subject which would be much use. ere is a volume by 
Messrs. Garcke and Fells published by Crosby Lockwood and Sons, on 
‘Factory Accounts,” which might be of assistance. With regard to | 
workmen's time-keeping, why not try one of the automatic time- | 
keepers—Bailey’s or the Bundy, for example ’ 


INQUIRIES. 


BRIQUETTE MANUFACTURING MACHINERY. 
Srr,—Can you or any reader oblige me with the names of any firms 
who make the machinery used in the manufacture of briquettes ? 
South Norwood, 8.E., July 26th. Cc. F. M. 
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LONDON COUNTY COUNCIL AND PUBLIC INTERESTS. 


WE have pointed out on more than one occasion how 
injurious to the best interests of the-public are the 
meddlesome and socialistic ways of the London County 
Council. A fresh and a flagrant instance of the misuse 
of its powers is before us. In another place we print 
some correspondence that has passed between that body 
and Messrs. Yarrow and Co., of Poplar; correspondence 
that will be read with interest, not unmixed, we think, 
with indignation that it should be possible for the Coun- 
cil to sacrifice public interests in its determination to 
control the relations of employers and their men. 

Last year the Fire Brigade Committee reported to the 
Council as follows:—‘‘ The chief engineer and the chief 
officer having given the subject considerable attention, 
have submitted to us a design for a shallow-draught vessel 
somewhat similar to gunboats constructed by Messrs. 
Yarrow and Co. at Poplar for use on rivers in the tropics. 
We are of opinion that the river appliances of the future 
should be built on these lines, and we think that no time 
should be lost in obtaining an experimental vessel. Much 
information has been given by Messrs. Yarrow and Com- 
pany to the officials, and the chief engineer informs us 
that many of the points in detail in the design are pro- 
tected by that firm’s patent. It will, therefore, not be 
practicable, at present at all events, to invite tenders by 
public advertisement for the construction of the craft, 
and the officials strongly recommend that the firm 
mentioned should be asked to quote a price for the 
vessel required. It seems to us, however, that the better 
course will be to obtain further information from Messrs. 
Yarrow and Company, and we therefore recommend that 
Messrs. Yarrow and Company be asked to state for 
what sum they would undertake, in the event of the 
order for the craft not being given to them, to furnish 
a specification in detail, with drawings and estimate for a 
shallow-draught steamer to contain pumping and pro- 
pelling machinery, the estimate to mention the time 
within which the craft should be delivered.” The Council 
adopted this recommendation, and Messrs. Yarrow and 
Company were asked to furnish information with respect 
to the design and cost of the proposed vessel. They were | 
also asked to name a sum in return for which the Council 





might have the right to use the firm’s drawings and 
specifications in the event of the order not being given to 
them. To the latter request, which, if acceded to, might 
have been put forward later by the Council as an implied 
promise to allow the use by others of the firm’s patents, 
Messrs. Yarrow and Company stated that the plans would 
be prepared on their own responsibility. The matter 
then proceeded. Messrs. Yarrow and Company devoted 
much time and thought to the design of the vessel, 
which, if successful, was to be the first of the class 
intended to replace the existing floating fire-engines. 
They appear to have had many consultations with the 
chief engineer of the Council and the chief officer of the 
Fire Brigade, and in the end a set of drawings, specifica- 
tions, and tender was sent in to the Council, and were 





approved by that body as satisfactory. 

When the draft contract was submitted to Messrs. 
Yarrow and Co. for their approval it was found to contain 
a series of clauses and conditions to which no reference 
whatever had been made up to that time, and which the 
firm could not possibly accept. The nature of these con- 
ditions sufficiently appears in the letter of the firm to the 
Council of June 15th last. That objection should have 
been taken to them is not surprising ; indeed, the matter 
for surprise is that any firm of standing in the possession 
of ordinary self - respect should for a moment enter- 
tain them. The Council write that the insistence upon 
such conditions is a matter of notoriety, to which the 
firm reply that they are usually concerned with imperial 





contracts and contracts for foreign Governments, and not 
having made a study of municipal polities, they may be 


excused for paying no attention to ‘“ public notoriety,” pre- 
ferring to rely on official information. Their letter of 
July 20th produced a deadlock on the Council, and on 
Tuesday last instructions were given to return the draw- 
ings and specification to Messrs. Yarrow and Co., and 
to take no further steps towards the preparation of the 
contract. 

Now what does it all come to? Simply this: Rather 
than give up their claim to complete control of the men 
and establishment of the contracting firm, the Council 
will sacrifice without hesitation the public interests in 
the matter of fire prevention, and will be prepared to 
accept something less satisfactory than the vessel the 
plans of which they had already approved as being the 
best that their responsible and experienced officers could 
recommend for the purpose. We desire to draw particu- 
lar attention to the Committee’s report, which we have 
quoted above. Our readers will not fail to notice that 
the proposed vessel was to include improvements pro- 
tected by the builders’ own patents, and that accordingly 
such a vessel as was recommended as best for the Coun- 
cil’s purposes could not be obtained from anyone but 
Messrs. Yarrow and Co. The Councillors have deliberately 
placed themselves in this dilemma :—Shall we, they say, 
sacrifice our labour clauses and conditions so that we 
may secure for London the pattern of floating fire-engine 
that ouradvisers recommend as the best possible at the pre- 
sent time ; or shall we put up with something of an inferior 
character, so that we may secure the good wishes, and 
the votes of those who are represented by our labour 
members, and share their views? They have adopted the 
second alternative, and, apparenily, with the exception of 
a small minority, are not in the least ashamed of such a 
conclusior. 


THE FLASHING POINT OF KEROSENE. 


A FEW weeks ago we dealt with the report of the 
Petroleum Committee, which was then about to be pub- 
lished, and discussed the recommendations which it was 
understood would be made. That report has now been 
laid upon the table of the House, and this, its official 
appearance, has given rise to the keenest controversy. 
On the one side we have those who applaud, as if it were 
a triumph of astute and brilliant legislation, the feeble, 
vacillating, and equivocal resolutions which—certain of 
the Committee abstaining—have been carried by a 
majority of one. On the other, we have loud lamenta- 
tions, loud as only those can be which come from 
threatened pockets. Daily news sheets, humorously termed 
evening papers, in that they appear throughout the 
working day, of extreme opinions and variegated hues, 
have for the moment abandoned their legitimate occupa- 
tion of registering “all the winners,” and have plunged 
nobly into a sea of controversy about as savoury as those 
olefines which communicate to Scotch paraffin oil its 
unique odour. The one contribution to a difficult and 
thorny subject which stands out from the mass of 
partisan rubbish whereby the columns of the lay press 
have been exploited, is the letter from Mr. Jesse Collings 
appearing in the Times of July 14th. Mr. Collings 
explains his views in clear and sensible fashion, and his 
letter is worth reading on this account, whether one is 
disposed to agree with his opinions or not. Butit is not 
this clarity and good sense which compel our admiration ; 
it is the virile assertion that ‘‘ public safety ’’—the object 
ostensibly to be secured by the inquiry—soon assumed a 
secondary place, and that the Committee-room speedily 
became a mere battle-ground for trade interests. 

‘“ Let us clear our minds of cant.” The Scottish oil 
trade has been in a decadent condition for years. Not 
very long ago a determined agitation was started, 
beginning in a mild form in the shape of papers before 
scientific and technical societies, and reaching an acute 
stage in the appointment of the present Parliamentary 
Committee, having as its object the bestowal of what is 
equivalent to a bounty on Scotch oil. This agitation has 
been fought with equal vigour by the huge trading con- 
cerns interested in the exotic product. The merits of 
the case and the advantage of the community supposed 
to be the object of inquiry, have been ignored in the 
clash of combat. The present ‘ decision” of the Com- 
mittee has the slenderest ground for consideration, 
whether one agrees with it or not. Fortunately it is 
likely to prove as barren as it is unconvincing. At least 
let there be an attempt to judge the case dispassionately 
before adding to the monstrous pile of detailed legislative 
already existing enactments about as worthy of respect 
as a Tudor sumptuary law. 

That the precise situation may be grasped by those 
bewildered by the conflicting statements of interested 
writers, we will endeavour to set down clearly and briefly 
the causes which have led to all this pother. Scotch 
oil is produced by the distillation of shale; the crude oil 
contains a smaller proportion of illuminants than does 
crude American petroleum which is to be had for the 
pumping. Crude Russian petroleum is also to be had for 
the pumping—sometimes without even that—but yields a 
smaller proportion of illuminants than does American oil. 
Both Scotch and Russian oil are at a disadvantage in 
this respect, but the former is still further handicapped 
by the fact that the crude oil itself has to be won by the 
destructive distillation of shale, which yields only about 
12 per cent. of its weight of oil. In fact, the prosecution 
of this industry would be impracticable but for the lucky 
accident that ammoniacal liquor is also a product of the 
destructive distillation of shale, and that the crude oil 
contains paraffin wax. The price of the wax has been a 
matter of agreement between the Scotch and American 
producers, and there has been a similar understanding 
with regard to the selling price of burning oil. When 
this was in force the native of North Britain had the 
privilege of paying more for his lamp oil than the ‘ fause 
southeron loon,” who, for about the first time in history, 
gained a monetary advantage. Such trade conventions 
made, renewed, and broken from time to time, were 
the crutch which propped the Scotch oil trade. Now 
the invalid would like a stouter staff, and looks 
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to Parliament to provide it.. Towards this longed- 
for end much special pleading has been invoked. Mr. 
Steuart’s letter which appeared last week is a monu- 
mental example. An instance is afforded in the first 
paragraph, wherein he states that an oil at its flashing 
point may, if present in large quantities, give a dangerous 
explosion. Assuredly when “ in large quantities ; ’’ so will 
amixture of coal dust and air; so will alcohol vapour froma 
whiskey store, and a dozen other things. The present 
point is not whether an oil will give a dangerous explosion 
atits flashing point when in large quantities, but when in 
small quantities,as ina lamp. The risk is probably as 
great as that caused by putting a shovelful of dusty coal 
on the fire, or by mixing a glass of toddy in the neighbour- 
hood ofa flame. Again, the righteousness of the Scotch 
oil distillers is extolled because “they can boast that 
during their existance of nearly fifty years they never put 
naphtha into the burning oil, although the law allowed it, 
and the cheapness of naphtha for many years made ita 
great temptation.” Such a picture of self-denial is 
touching in the extreme. Would it be wicked to whisper 
that perhaps these altruistic manufacturers discovere 
another use for their naphtha, that they found it handy 
for washing their paraffin scale, and that there was not 
much of it in any case. As for the lengthy excerpts from 
ancient history purporting to show the origin of the 
present minimum flashing point, it may be said that they 
are simply red-herrings designed to lead the ingenuous 
aside from the plain question whether an oil having a 
flashing point of 73 deg. Fah. close test is reasonably 
safe. It matters not a jot whether that limit was set 
with full knowledge and by conviction, was arrived at by 
compromise between contending interests, or was due— 
as is alleged—to a misapprehension on the part of the 
then Government. Debate on such points is polemically 
interesting but practically jejune. Methods like those 
adopted by Mr. Steuart disfigure the whole controversy, 
darken counsel, and, if they make the judicious grieve, 
also cause the cynic to sneer. 

When a new Committee, capable of commanding 
general approval and respect, is appoir.ted, and when the 
fierce trade rivalries now prevalent have abated—not, 
let us hope, because the shale-oil lamb has laid down in- 
side the petroleum lion—attention may be profitably 
directed to the essentials of the question, which are :— 

1) Are the various authentic lamp accidents due to the 
nature of the oil in the lamp? (2) Is the number of 


accidents greater than may be reasonably expected when | 


means to produce a violent exothermic reaction are 
put in the hands of the populace? (3) Will raising the 
present minimum flashing point affect the number of 
accidents in any sensible degree? (4) Is the dangerous- 
ness of an oil even remotely related to the flashing point ? 
The last question goes to the root of the matter. Ordin- 


ary kerosene is a highly complex mixture of hydrocarbons, | 


each having its proper vapour tension at a given tempera- 
ture, and having its rate of volatilisation modified by its 
surroundings. A small percentage of a very volatile oil 
may lower the flashing point of the whole quantity, but 
it will hardly be contended that it will put the oil of 
which it forms part in the same category as that occupied 
by the volatile oil itself. 

The flashing point is a convenient test when oils of the 
same grade and constitution are to be compared, but it 
may be a most illusory guide in passing from one class 
of oil to another. Meanwhile it has been erected into a 
kind of fetish, and the mumbo-jumbo worshippers are 
many and vocal. For the moment they are equivocal, 
and in that lies our safety. 


PROPELLER SHAFTS. 


Few things are more remarkable in the commercial 
world than the contented equanimity with which under- 
writers regard the incessant breaking of screw shafts. 
As many as four large steamers were not long since dis- 
abled in this way in a week; and the annual record of 
fractures is startling in its magnitude. Nor is it in any 
way certain that we have the whole truth. It is very far 
from being improbable that many ships which have 
disappeared and left no sign have been lost by the failure 
of their propeller shafts; they have been caught in 
a gale, broken down, fallen into the trough of the sea, and 
been overwhelmed. We have referred above to the 
apathy of the commercial world. Shipowners are con- 
tent to pay heavy premiums, and underwriters to pay 
large losses, without much grumbling, for no reasons that 
are apparent on the surfaceof things. Those not engaged 
in the shipping trade have a very faint idea of the waste 
of money which a broken shaft represents. For ordinary 
cargo ships of the better class a broken shaft means at 
least £3000, and with first-class passenger boats, such as 
Atlantic liners, the underwriters or owners may count 
themselves lucky if they get off with £15,000. The 
replacing of the shaft represents but a small sum, but 
there is always demurrage, and usually a heavy claim 
for salvage to be settled. Itis no trifle for a great liner 
with 800 or 1000 souls on board to lie knocking about in 
the Atlantic for two or three days waiting for help. 
The risk, too, caused by the breaking of a shaft is often 
very considerable. Thus, in a recent case, a large ship 
came int? collision with the vessel attempting to put a 
tow rope on board, with the result that one of the vessels 
went to the bottom in ten minutes, and there was a 
deplorable loss of life. 

Are we to attribute the apathy of all concerned to a 
rooted belief that nothing can be done? Are we to 
assume that engineers and underwriters and shipowners, 
hold as one man that when the Board of Trade inspectors 
and Lloyd’s engineers are satisfied that everything that 
can be done has been done, the end of all things 
mechanical has been reached? We are unable in any 
other way, or any other hypothesis, to explain why no 
reduction has been effected in the number of casualties 
of thiskind. Isit possible that no stimulus can be found 
t>» make shipowners take measures to prevent the con- 


stantly repeated failure of one of the vital organs of a/| whose net register is the strikingly small amount of 78 tons, 


ship? It has been said that the rules of the Board of 
| Trade on the one hand, and the system of underwriting 
| on the other, are responsible for the whole matter. If 
| this be so, no more remarkable phase of commercial life 
is to be found. 

If we reject this theory, then we are driven to conclude 
| that the breakage of propeller shafts is a necessary con- 
| comitant of sea-going life; that it is useless to struggle 
| against fate, and soon. We find it impossible to accept 
| this view. If an engine-frame or a cylinder will stand 
for a month, it will probably last until the ship is worn 
| out. Connecting-rods rarely break. Even piston-rods 
| stand up to their work very well. Bed-plates seldom give 
| trouble. The anxiety of the sea-going engineer may be 
| said to centre in the tunnel. It is ten to one that ifa 
| big smash occurs it will begin there. Various attempts 
| have been made to explain why, and a theory is no sooner 
| started than it is hunted down and killed. At one time 
| we are told that propeller shafts are far too stiff and 
| heavy, and that the ship’s hull, bending and springing, 
| Stresses the shaft, and ultimately causes it to break. We 


d| have heard it said of a ship, indeed, that nothing kept 


her from shaking her stern off but her propeller shaft. 
This was a figure of speech; but it fairly represents the 
opinions of some wrivers and speakers. They would 
have us use light, flexible shafts. Others, again, maintain 
that the only reason why propeller shafts break is, that 
they are too weak. The man with a marine governor 
assures us that the sole cause of mishap is the racing of 
engines. The chemist tells us that in corrosion 
we must seek for and find the evil. In the days 
(of iron, everything was explained by bad welding. 
| Curiously enough, experience goes to show that a 
| steel propeller shaft is not so good as an_ iron 
|shaft. We have only to go into half a dozen 
| engine-rooms to get half a dozen explanations from the 
chief engineers of the reason why tail shafts and pro- 
| peller shafts break. All this points to one end—namely, 
| the necessity for an inquiry carried out with such care, 
| caution, completeness, and skill that a really sound 
| knowledge of the facts may be obtained. Half a dozen 
inquiries of the kind have been made, not one of them 
| thorough, sincere, and sufficiently extended. As an 
| exainple of one point only, we may suggest that it ought 
| to be easy enough for the superintendent engineer of a 
| line of steamers to fit a very simple recording apparatus 
| to his shafts which would tell him whether the shafts 
were bent or not when the ship was inaseaway. In 
|the belief that this bending does take place, various 
forms of flexible coupling have been invented, and, we 
may add described in our columns from time to time. 
The great objection to these things is threefold—they 
are all subject to backlash, to a greater or less degree, 
and that is simply intolerable. In the second place, no 
matter how excellent they are, the shipowner gains 
nothing by using them, the underwriters not accepting 
them as equivalent to a reduction in the risk; and, 
lastly, the Board of Trade will not encourage the 
adoption of any novelty, its officials holding, fairly 
enough, that they are not called upon to favour anything 
abnormal or doubtful. Indeed, it will be seen that 
should a serious accident result from the carrying out 
of what is really an experiment, the inspector who 
passed the ship on which it was tried would probably 
find his occupation gone at very short notice. Unless 
new inventions are favoured by the Board of Trade or 
Lloyd’s, they have small chance of being passed by sub- 
ordinate inspectors, however competent. 

But it is quite unnecessary at present to consider the 
case of the Board of Trade or Lloyd’s; it is really for 
the shipowning community to say, “‘ We are losing a 
tremendous sum every year by the failure of propeller 
shafts ; we must put a stop to this loss.” It is a com- 
plete delusion to imagine that the affair solely concerns 
the gentlemen who insure ships. The owners of the 
vessels obviously ultimately pay. The greater the risk 
the higher the insurance. If this truth were fully 
realised, not a day would be lost in starting such an 
inquiry as we suggest. Until all is known that can be 
known as to the reason why propeller shafts are such 
feeble folk, it is but waste of time to attempt to devise a 
remedy. 
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MINIMUM NET TONNAGE, 


Tur evasion and circumvention of the rules “ by law 
established’’ for measuring the tonnage or rating of yachts 
has its counterpart in connection with the tonnage measure- 
ment of mercantile vessels. This was prominently brought 
to light at the last meeting of the Institution of Naval Archi- 
tects by Mr. A. G. Ramage, in his paper on “‘ Minimum Net 
Register and its Effect on Design,” in which he dealt very 
frankly and fully with the various tricks and expedients 
resorted to inorder to obtain the minimum of net register ton- 
nage relatively to the gross register in certain classes of 
vessels. That it was possible by such means to effect a con- 
siderable saving in the working cost of vessels, so far as dues 
are concerned, was clearly shown by the author, who also 
quoted the declaration of a managing owner, that each ton 
of reduction in tonnage meant £2 per annum of profit. In 
deadweight trades, and where the voyages are short, the 
saving is, of course, most considerable, and may amount to 
hundreds per annum. Mr. Ramage submitted some examples 
of cargo ships in which very low net tonnages had been 
secured. One of them with a gross register of 949 tons had 
only a net tonnage of 493 tons, another with a gross tonnage 
of 951 had a net of 401, while a third had a gro3s of 952 tons 
and a net of only 371 tons. From one-half to one-third 
would seem in these cases to be about the proportion the net 
bears to the gross tonnage; but had it not been that too much 
of this kind of information would have looked like what is 
termed “ giving away” the shipowner and his tricky friend the 
shipbuilder, the author, or those taking part in the discussion, 
might have given more striking instances still of minimised 
net tonnage. Here, for example, is a case in point :—A firm 
of Clyde shipbuilders has recently delivered to her owners a 
cargo steamer, having a gross register tonnage of 507 tons, 





or between one-sixth and one-seventh of the Bross. The 
vessel in question carries 650 tons on Lloyd’s freeboard 80 
that for every 100 tons of carrying capability she Possesseg 
there is only a matter of 12 tons assessable for dues. She 
is employed in short continental and coasting runs, entailip 
frequent callsin port, so that this low net tonnage is in her cans 
especiallyadvantageous. How this has been achieved it woulg 
of course, be most interesting—and, no doubt, instructive” 
to learn, and possibly we may be able subsequently to throw 
some light on the subject. In any event the case as it stands 
is interesting, taken in conjunction with Mr. Martell’s, of 
Lloyd's, remarks on Mr. Ramage’s paper. This gentleman 
said that there was no doubt those draughtsmen in the 
various establishments who had not that versatility of ming 
and intellect which would enable them to discern all the 
points that could be taken advantage of, would derive a great 
deal of benefit from the paper; but he very much feared that 
the generality of them were rather too well conversant with 
what Mr. Ramage had told them. Mr. Martell’s remarks 
all through had a tone of deprecation as to reputable firms 
such as the one Mr. Ramage belonged to, adopting ‘the prac. 
tices ’’ outlined in the paper, but possibly he, like ourselves 
was not just at once able to point out wherein the wrongness 
of the practices consists. Dock and Harbour and Customs 
authorities might, however, have less difficulty, and we com. 
mend the subject to their attention. On the whole, besides 
the economy resulting to the shipowner—notoriously a much. 
burdened British subject—the adoption of tonnage-saving 
devices fulfil useful, if not entirely harmless, objects. Ingine- 
rooms and stokeholds, for example, are enlarged and better 
ventilated, as are also, in many cases, the living spaces for 
the crew, while stability and general seaworthiness are not 
in any grievous way impaired. 


THE SOUTH WALES COAL DISPUTE, 


THe waywardness of the Welsh collier passes all compre. 
hension. The stupid fellow has thrown over his leaders, 
taken the bit in his teeth, so to say, and run away with the 
reins. Nothing willcontent him now, it would appear, except 
a 10 per cent. advance on the basis of a minimum wage. A 
minimum wage might be ascertainable and adjustable on the 
Sliding Scale principle; on any other method of wage adjust- 
ment it could not possibly be brought into approximation by 
any of the alternative ad captandum methods. The very 
salvation of the Welsh steam coal trade since 1879 has been its 
integral and self-contained position. Without a binding rule 
as regards wages— and the Sliding Scale Agreements supplied 
a mutually satisfactory binding rule—the coalfield, its labour 
ouestions, its discussions about wage rates, would have been 
thrust hitherwards, behindhand, to the background, if it had 
not been for the salutary process of wage adjustment 
provided for in the Sliding Scale. It was only a fortnight 
ago that the men said, through their appointed delegates, that 
they would adhere to the principle of the automatic adjust- 
ment of wages to the selling prices of coal in the markets of 
the ports. They had then made overtures to the employers 
quite half-way across the debateable land. They seemed to 
have recognised theextraordinary folly they practically acknow- 
ledged in their first confession—half-and-half confession 
though it may have been. Yet all the bright promise of that 
submission has vanished. There are mischievous influences 
behind the men who are the controllers of affairs. They wield 
influences so strong, or, as some would say, so malignant, that 
no conciliatory policy, either from Mr. Ritchie or Sir 
Edward Fry, has any chance of taking its effect. So far as 
our hopes were concerned, we felt constrained to place very 
little dependence on the value of Sir Edward Fry’s interven. 
tion. One had to doubt from the outset whether any one, 
however benevolent, could do useful service, notwithstanding 
that he had the Board of Trade and the Conciliation Act at 
his back. What is the good of the Conciliation Act? So far 
as attempts have been made to apply it in South Wales it has 
been an out-and-out failure, and has made confusion worse 
confounded. Once more we are obliged to say that the em- 
ployers have to deal with a shepherdless flock of sheep, with- 
out even a bell-wether. By the last resolution ‘ Mabon” 
is again discarded, and the authoritative letter of Mr. 
Lewis Miles, the workmen's secretary, is torn and scattered 
to the winds. The men would appear to have turned their 
backs to the gale, irrespective of the large responsibilities 
which ought to rest upon 130,000 husbands and fathers who 
are doing no work for no reason that is appreciable to the 
ordinary understanding. 


DEVELOPMENT OF A NEW YORKSHIRE COALFIELD. 


Tue extension of the vast coalfield which of late years has 
been developed in the direction of Doncaster has been further 
augmented by the leasing of 4000 acres of the Barnsley thick- 
seam coal from Mr. Oldham, of Frickley. The firm who is 
about to develope this important coalfield is the Grimethorpe 
Colliery Company, who are also owners of the Carlton Main 
Colliery, sunk on the estate of Lord Wharncliffe, near 
Barnsley. The site of the new coalfield is situated in what 
up to about twenty years ago was a virgin coalfield, compris- 
ing one of the most important mineral tracts in South York- 
shire between Hemsworth and Heckleton, measuring eighty 
square miles in extent. The first to break into the coalfield 
was the Rosedale and Ferryhill Iron Company, who sank the 
South Kirby Colliery, on which no less than close upon £7700 
had been expended in sinking at the time the company 
failed. At the other end of the coalfield the Heckleton Main 
Colliery Company has sunk two of the finest shafts in York- 
shire, on the estate of Lord Halifax and the Rev. Thornley 
Taylor, of Dodworth, near Barnsley. The new coalfield 
is situated about eight miles west-north-west of Doncaster, 
ten miles north-east of Rotherham, and eight miles from 
Barnsley. It is nearly midway between South Kirby 
and Heckleton collieries, and will command access to the 
Swinton and Knottingley Railway, and to a new extension 
line which is about to be made. The lessees are at present 
sinking a large colliery at Grimethorpe on the estate of Mr. 
F. J. S. Foljambe, of Osberton, Notts, which when completed 
will be a Jarge undertaking. It is understood that the coa!- 
field willbe shortly developed, so that in a few years the firm 
will rank amongst the largest producers of coal in Yorkshire. 
The development of this portion of the coalfield will convert 
Doncaster, in a few years, into an important mining centre, 
as there can be no doubt but that the coal measures on the 
opposite side of the town will also be attacked. 


POCAHONTAS COAL. 


In case a letter by Messrs. Hull, Blyth, and Co., which 
appeared in the Jimes of Wednesday last, has escaped the 








attention of-any of our readers, we wish to put the main 
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= before them. So used have we become in this country 
ed Welsh steam coal as the only coal suitable for 
es somical steam raising that we entirely overlook the fact 
eye the other side of the Atlantic there are mines of huge 
“se which produce @ fuel little, if anything, inferior to the 
— am coal of the Rhondda Valley. It is one value 


. sti » 
a 1 strike that it has brought home to us many salu- 


of toe tt unpleasant facts. The present is a case in point. 
ry days ago, according to the letter in the Times, a cargo 


tas steam coal arrived in the Thames, and has by 
this time been transferred to the bunkers of a steamer 
helonging to the Castle Mail Packets Company of South 
Africa. Under normal conditions the importation into 
this country of coal from \ irginia would, of course, not pay ; 
but now that the strike has raised the price of Welsh coal to 
ver 303. aton itis then of doubtful quality—the importation 
K n beeffected profitably. That the foreign coal is excellent 
aos is absolutely no room to doubt. The clearest proof of 
, its favour is, as stated by Messrs. Hull, Blyth, and Co., 
‘this has been the only description of fuel supplied to 


of Pocahon 


all in 


at ‘ eae : “ . , 
be Cunard and White Star lines at New York for several 
years past.” It will, of course, be contended that the pre- 
sent case has no bearings upon the conditions existing under 


normal circumstances. Perhaps not ; but it is as well to re- 
member that iron can be sent by America into this 
country, and sold at cheaper rates than our home produce, 
and it is not impossible that a somewhat similar state of 
things may occur with regard to coal in future years. In any 
case, that the Virginian mines will ultimately be able to offer 
the Welsh mines very severe competition in the trade with 
Western nations, South America, the Atlantic Islands, and 
South Africa, and others of our own dependencies, there can 
be little or no question. It is to be wished that the force of 
such a lesson as this could be brought home to the intelli- 
gence of the labour leaders in South Wales. 








LITERATURE. 


Unsere Hochschulen und die Anforderungen des Zwanzigsten 
Jahrhunderts. Von. A. RirpLer. 8vo., pp. 120. Berlin: 
A. Seydel. 1898. 

Tue question, a somewhat burning one, of the selection 

of sites for new technical high schools in the eastern 

provinces of Prussia, for the purpose of relieving the 
overcrowding of the central establishment at Berlin, 
which is now being actively discussed, no less than seven 
different towns having advanced claims, has given the 


author an opportunity of making a valuable addition to | 


his former studies on the position of technical education 
inGermany. Many of the points brought forward, such 
as the most advantageous positions for the propused new 
schools, and their relation to the provincial universities, 
are mainly of local interest; but others, especially those 
contained in the chapter headed ‘“ Influence and Cultural 
Work of Technical Knowledge,” appeal to a wider circle 
of readers. In these, as may well be imagined from his 
former publications, Prof. Riedler claims for the technical 
high school a position at least of equality with, if not 
superiority to, the older universities, although under 
present conditions neither institution seems to satisfy 
the prospective requirements of the immediate future; for 
“the technical high schools neglect general cultivation, 
while the universities are not in living touch with prac- 
tical requirements. This leads to contradictions on both 
sides—on the former, technical work being regarded as 
the principal object, leaving aside all consideration of 
economic requirements ; while on the latter, doctrinaire 
views entirely without practical insight prevail, resulting 
in the production of narrow specialists and unfruitful 
doctrinaires injurious to the work of the nation.” A 
remedy for this unsatisfactory state of things is, in the 
author’s opinion, to be found in the expansion of the 
university, so that science, mental and physical, abstract, 
applied and experimental, literature, history and jurispru- 
dence, constructive-manufacturing, and fine-art, may 


meet upon terms of perfect equality, especially as regards | 


academic dignity. The latter point seems to be one of 
some delicacy, as the existing learned professions are by 
no means anxious to recognise such equality, engineers 
being not uncommonly regarded by the ‘educated classes”’ 
in Germany as superior kind of workmen rather than as 
professional equals. For this reason the granting of 
degrees in engineering is desirable, not on account of 
their utility, as practical men will regard them with little 
favour, but for their social value, which seems taking 
rather a low ground for the demand. Other improve- 
ments, such as the better endowment of the schools and 
the provision of means for experimental research, the 


relief of professors from excessive teaching, Xc., are also | 


advocated. 

With many of the alterations proposed by the author 
most of our readers will probably sympathise, although 
in some instances they appear to be a little fanciful, as, 
for example, where the development of “correct 
economic creation’’ and ‘practical insight” are put 


forward as the ultimate aim of the highest technical | 
training, but with the qualification that the economies | 


are independent of any pecuniary standard; which 
seems to be somewhat of a contradiction in terms. One 
feature, namely, the intense jealousy which seems to pre- 


vail between the university and the technical school, is | 


certainly not commendable. It is interesting, however, 


to note that in support of most of his reforms the | 


author quotes the example of England and America, and 


especially contrasts the more fortunate condition of the | 


American youth, who, entering into business at twenty 
years of age, soon becomes familiar with the realities of 
men and things, with that of his German brother, who, 
at thirty, full of learning and titles, has still much weary 
work to do to attain a useful knowledge of the ways of 
the working world. 


SHORT NOTICES. 


On an Autocar through the Length and Breadth of the Land. | 


Being Votes on a Tour of 1600 Miles, from John-o'-Groats to Land's 
Exd, By Henry Sturmey. London and Coventry. 106 pages. 
lliffe, Sons, and Sturmey, Limited. This isa ‘‘ plain unvarnished 
tale” of a run made by Mr, Sturmey with a Daimler oni a 
last autumn, The author goes very fully inte the incidents of the 


ride, which seems, on the whole, to have been highly pleasant. | 
Those of our readers who are contemplating the acquisition of a 
motor carriage of the Daimler pattern will find the little book 
instructive as pointing out the probable features of trouble. The 
total mileage of the tour came to exactly 1600 miles, for which 
114 gallons of petrol were used, an average of almost fourteen 
miles per gallon of oil, while the speed from end to end averaged 
a shade over ten miles an hour. Motor car owners will note that 
it is not absolutely essential to have supplies of oil deposited at 
tr goager oe points along the journey. Mr. Sturmey’s carriage 

ad a storage capacity of nearly 40 gallons, which, according to 
the figures given, would be sufficient to keep the engine supplied 
for over 500 miles, or, say, ten days’ running. The book is nicely 
printed and bound, and contains a number of views reproduced 
from photographs taken by the author ex route. 


A Pocket- Book of Electrical Rules and Tables, Sor the Use of Elee- 
tricians and Engineers, By Jobn Munro, C.E., and Andrew 
Jamieson, M,Inst.C.E, F.R.S.E. Thirteenth edition, revised 
and enlarged. London: Charles Griffin and Co., Limited. 1898. 
Price 8s, = a electrical engineers, Munro and Jamie- 
son’s pocket-book holds almost the same position that Molesworth 
does in mechanica! and civil engineering circles, it is the essential 
»ocket or desk companion of the electrician, and with few rivals 
in the field has established for itself, as is shown by the appear- 
ance of its thirteenth edition, a very firm place. The new edition 
has of course been ‘revised and enlarged ;’ but beyond this, 
which is too often merely a conventional phrase, we notice that it 
has been entirely re-paged, to ajlow for better arrangement, and 
that one or two important features have been added. The first 
edition, which appeared in 1884, had 460 pages, in the present 
there are 710 pages, but it is still not an excessively bulky volume 
for the pocket. 


The Workmen's Compensation Act, 1897. With Notes and an 
Appendix, containing the Rules and Regulations under the Act, the | 
Employers’ Liability Act, 1880, Analysis of a Scheme under the | 
Act, dc. By W. Addington Willis, LL.B., Lond., of the Inner | 
Temple, Barrister-at-Law. Fifth edition. London: Butterworth | 
and Co,, and Shaw and Sons. 1898. Price 3s. 6d. net.—The fact 
that we have a fifth edition of this little book within twelve months 
of its first publication is a testimonial to the convenience of its 
arrangement and to the satisfactory character of the editor's work. 
Subsequent editions, when an opportunity has been afforded for 
the study of the working of the Act in practice, will be more 
valuable ; but, in the absence of this opportunity, Mr. Willis has 
done all that an editor could. 


The ‘‘ Contour” Road Book of England—South-East Division. 
A Series of Elevation Plans of Roads, with Measurements and 
Descriptice Letterpress. By Harry R. G. Inglis. With 500 
diagrams and maps. London and Edinburgh: Gall and Inglis. 
1898.—We have already expressed favourable opinions of these 
useful little ‘‘Contour” road books, of which this is the third. 
It appears to be quite up to the standard of its predecessors. 
Every traveller on wheels will see the advantage of having profile 
diagrams of the roads over which he intends to travel, to say 
nothing of the other useful information which the book contains, 
There is a “ lamp-lighting table,” which is useful so long as it is 
an open question whether the hour of lighting is controlled by 
mean time or time at place. 


The Indicator Handbook; A Practical Manual for Engineers. 
By Charles N. Pickworth. Part I. The Indicator: Its Construc- 
tion and Application. Manchester and London: Emmott and Co., 
Limited, and ©, N. Pickworth, Fallowfield, Manchester. Price 
3s. net.—A valuable little volume. In it a large number of indi- 
cators and reducing gears are figured and described, and the 

eneral use and application of them discussed. Mr. Pickworth’s 

judgment is always sound, and is evidently derived from a per- 
sonal acquaintance with indicator work. We can give no higher 
praise to the book than that we should put it into the hands of a 
novice without hesitation, and with the certain knowledge that 
he would get from it no information that was not of a trustworthy 
nature, 








BOOKS RECEIVED. 


Journal of the Royal United Service Instiiution, July, 1898. 
London: J. J. Keliherand Co. Price 23. 

The Glasgow and West of Scotland Technical College. : Calendar 
for the Session 1898—99, Glasgow: Printed for the College by 
Robert Anderson. 1898. 

The Removal and Disposal of Town Refuse. By Wm. H. Maxwell. 
With numerous illustrations. London: The Sanitary Publishing 
Company, Limited. 1898. Price 15s, net. 

Prismoidal Formule and Earthork, by Thomas U. Taylor. 
First edition, first thousand. New York: John Wiley and Sons, 
London: Chapman and Hall, Limited. 1898. 

Five-place Logarithmic and Trigonometric Tables, with the Elemen- 
tary Principles of Lagarithms and Examples of their Use in Compu- 


PRIVATE BILLS IN PARLIAMENT. 


Ir is perhaps a little curious that the number of Railway 
Bills deposited in the present Parliamentary Session, viz., 
eighty-two, should be exactly the same as the figures given 
for the same class of private Bills introduced into the Lords 
and Commons in the preceding year. A similar coincidence 
also obtains with respect to the number of Water Bills, 
which in both instances amount to forty. Comparing the 
present with the past year, we find that the total number of 
Bills relating to railways, canals, tramways, and the supply 
of gas, electricity, and water, now in different stages of pro- 
gress is 197, against 188 for the year 1897. The total amount 
of money proposed to be raised, partly by shares and partly 
by loans, in order to carry out the undertakings petitioned 
for, amounts to £53,300,579, while the sum for which powers 
were sought in the former session was £50,742,141, thus 
showing a progressive increase of nine Bills and £2,558,438 
of capital required. Of the eighty-two Bills referred to, 
fifty-four relate to the construction of new railways or addi- 
tional railway works. Before, however, briefly adverting to 
a few of the more prominent of these projects, there are 
some points of interest which are very suggestive and merit 
a little attention. In 1897 the length of the proposed new 
lines promoted by existing companies was 728 miles in 
England and Wales, Scotland and Ireland, and the estimated 
capital for the same £25,649,557, whereas for the present 
year the figures stand at 487 miles and £29,154,410 respec- 
tively. In other words, notwithstanding the enormously 
disproportionate reduction of actual total length amounting 
to 241 miles, the estimated capital for 1898 exceeds that for 
1897 by £3,504,853. Turning to the official reports for last 
year, the average cost per mile of the lines in the United 
Kingdom promoted by existing companies amounted to 


| £35,233, presuming, as must be done, for the sake of fair 


comparison, that the capital proposed to be raised is propor- 
tional to the estimated expenditure. Against this cost per 
unit of the previous year, we have for the present £59,865, 
that is, the cost per mile of similar engineering works is to 
that for 1897 as 1-7: 1. 

A much better idea of the difference between mere mileage 
and the estimated expenditure of the whole work will be 
obtained from an inspection of Tables I., II., III., and I1V., 
and will clearly indicate that the length in miles affords no 
criterion whatever of the cost of the undertaking. 


TABLE I. 
Bills Promoted by Existing Companies in 1897. 





Countries to which Number Length of Proposed capital. Total 
the Bills relate. capital. 























of Bills. new line. ed  PaaR 
England and Wales! 47 362 | 18,065,000) 4,791,629, 17,856,629 
| Scotland .. .. ..| 12 281 | 4,318,500) 1,387,800! 5,701,300 
Ireland 7 85 | 1,562,000 529,628, 2,091,628 
Total .. .. ..| 66 728 | 18,940,500, 6,709,057) 25,649,557 
TABLE II, 
Bills Promoted by New Companies in 1897. 
England and Wales 2 =| 159 10,244,000) 3,331,232) 13,575,232 
Scotland .. .. .. 5 48 903,000 301,000; 1,204,000 
Ireland } _ _ | _ -- 
I age ec 25 207 11,147,000, 3,682,232 14,779,232 
Total for both Tables| | 
a ee 91 935 30,087,500) 10,341,289 40,428,789 





Although it is quite certain that the estimated cost per 
mile in one country district or locality is no guide to the 
value of the same item under different conditions, such as 
position, general character, and, as it might be termed, style 
of work, yet a very fair average can be arrived at by analysing 
the contents of the tables annexed. 

It will be seen from Table I. that the proposed expenditure 
per mile may be put in round numbers for England and 
Wales at £49,000, for Scotland at £20,000, and for Ireland at 
£25,000. In Table II. Ireland is not credited with any 
mileage, but for the other two countries the figures are 
respectively £85,000 and £25,000. It appears that railways 
can be constructed in Scotland very much more economically 


| than in either of the sister countries. The difference is not 


very marked so far as Ireland is concerned, but notably so as 
compared with England. Taking the average of Tables I. 





tations. Arranged by J. W. Nicholson, A.M., LL.D, London: 
Macmillan and Co., Limited. 1898, Price 6s. net. 


The Practical Toolmaker and Designer: A Treatise upon the De- 
signing of Tools and Fixtuves for Machine Tools and Metal-working 
Machinery. By Herbert S. Wilson, M.E, Illustrated by 189 en- 

ravings. Philadelphia: Henry Carey, Baird, and Co. London: 
Sampson, Low, Marston, and Co,, Limited, 1898, 














BATH AND WEST AND SOUTHERN CoUNTIES Socrety.—At a 
council meeting held at the Great Western Railway Board-room, 
| Bristol, on Tuesday, the president—Lord Clinton—in the chair. 
| Sir J. F. Lennard, as chairman of the Special Committee appointed 
| to consider where it would be practicable and desirable to hold the 

Society’s exhibition in 1900, reported that a resolution favourable 
| to the holding of the exhibition at Bath had, upon the motion of 
| the Mayor, been passed at a meeting in that city, and that the 
Mayor had since assured the Committee that a visit from the 
Society would afford much satisfaction to the citizens, who might 
be relied upon to give the Society a very hearty welcome. Under 
these circumstances the Committee recommended that the annual 
meeting in 1900 be held, subject to the fulfilment of the usual 
| conditions, in Bath, and that power be given them to arrange, 

if possible. for the 1901 meeting to be held in some part of the 
| Society's district other than the West, and for the 1902 meeting 
| to be held at Bristol. The Committee further reported that by 
| the power vested in them, they had added to the Committee the 
| Earl of Cork and Orrery, the Marquess of Bath, and Mr. C. L. F. 
Edwards, all of whom had consented to act. On the motion of 
Sir J. F. Lennard, seconded by Capt. Best, the report was adopted. 
Sir J. F, Lennard, as Chairman of the Show Dates Committee, also 
reported that the Committee had, after consultation with the 
Exeter representatives, originally agreed to recommend to the 
Council that the 1899 Exhibition be held on June 5th and four 
following days. The Committee had, however, since ascertained 
that the Royal Counties’ Agricultural Society also proposed to 
open their Show on June 5th, and that there were special reasons 
for their selection of this date. The Committee felt that, under 
| these circumstances, it would not be friendly towards a kindred 





| proposed, and they believed that the Council would desire to fix 


| upon some other dates which would not clash with those of the 


society if they recommended the adoption of the dates originally | 


and II., the computed cost per mile amounted to about 
£43,300 in the year 1897. 
TaBLeE III. 
Bills Promoted by Existing Companies in 1898. 





Countries to which) Number Length of Propo eed capital. Total 


the Bills relate. (of Bills. new line. seein Loans, | ¢@Pital. 





18,453,000, 6,699,070) 25,152,070 














England and Wales 55 379 
Scotland .. .. .. 6 41 1,789,090, 468,250, 2,952°340 
Ireland .. 1. :. 3 67 1,180,000, 570,000, 1,750,000 
Totes. ..) “6s 487 21,422,000) 7,732,320) 29,154,410 
TABLE IV. 


Bills Promoted by New Companies in 1898. 


8,761,0C0| 2,569,164 11,830,164 


England and Wales 18 218 
Total for Tables III. 
Wavaa. slew, es 380,183,090) 10,301,484 40,484,574 


and IV. &2 705 


The separate items recorded in Tables I. and II. for the 
past year are given for the present one in Tables III. and IV. 
There are one or two details worth noticing here. In the 
first place, the great falling off in the railways for Scotland, 
which dwindle down from 281 to 41 miles; secondly, the 
very disproportionate rise in the cost per mile in an inverse 
ratio, being in the proportion of £55,000 to £20,000 for last 
year; and, thirdly, no new railway companies seek to be 
incorporated either in Scotland or Ireland. It may te 
observed that while the total capitals for each differ by only 
£55,785, the rate per mile reaches £57,424, as against 
£43,300, as already stated. 

The progress made in the employment of electricity as the 
motive power for the haulage of railway cars since the oren- 
ing of the pioneer line, the City and South London, hes been 
fairly good, but not distinguished by any particular energy 
or go. This absence of activity may be due to the fact that 
until recently the City and South London was not a success 
from a financial point of view. It has, however, greatly 
improved in this respect, and we are cf opinion that so rccn 





| Royal Counties’ Society, This view was endorsed ty the meeting, 
and after some discussion it was resolved that the 1899 Exhibition 
be opened on Wednesday, May 24th, and closed on May 29th, 





as its extension to Clapham Common is ccmpleted, brightcr 
| days are in store for it, At any rate, as regards electrical 
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lines for the metropolis, there is cause for congratulation. | forty-nine in 1897, but with an increase in capital of three- | diameter respectively, placed between them. The valves are 


The Waterloo and City Electric Railway is a fait accompli, | quarters of a million. The Bills affecting harbours and tidal 
the Central London is pushing on its works with most | waters are as fifty-three to fifty-seven. The usual method of 
commendable vigour, and the Waterloo and Baker-street is | procedure for powers in order to obtain a supply of electrical 
carrying on operations in the Thames close to the bridge at | energy is by a Provisional Order under the Electric Lighting 
Charing Cross, to run its tunnel beneath by the same means | Acts, but four Bills have been put forward in which powers 
as those employed successfully at Blackfriars. A Bill for the | are applied for beyond the scope of these Acts. It cannot 
Charing Cross, Euston, and Hampstead Railway has been read | have escaped the attention of our readers that within the 
a third time, and that for the construction of the City and | last few years the number of new works, not only proposed, 
Brixton line has received the Royal assent. This last enter- | but in actual course of construction, in connection with the 
prise is of some importance to those living on the south side of | harbours and ports of the whole civilised world, has _in- 
the river. It commences under the Borough High-street—a | creased beyond all precedent. One of the most important 
junction with the City and South London—and terminates | Bills of this character relates to the harbour of Belfast, 
in the Brixton-road near the Brixton Church. This is aj which has been read a third time. The new works 





deep level undertaking, having the rails from 38ft. to 82ft. | to be undertaken comprise the widening and deepening of 
the Victoria channel, the building of two additional tidal 
docks, the cutting of a canal, the reclamation of a large tract 


below the surface of the streets. It will be nearly 3? miles | 
in length, and the cost is estimated at a total of £1,600,000 
of capital and loans. On the other hand, the withdrawal of 
the Great Northern and City, and the abandonment of the 
New Cross and Waterloo and of the Paddington and Charing 
Cross railways, will set free £3,700,000, which it was proposed | 
to levy for their construction. 

A word may here be said respecting the Brompton and | 
Piccadilly-circus Railway, for which an Act was obtained | 
last year, authorising the construction of an underground | 
electric railway from the South Kensington Station of the 
Metropolitan and Metropolitan District line to Piccadilly- | 
circus. This line is one of considerable importance. It will | 
be two miles in length, and will be laid in the London clay, 
in a pair of separate iron tunnels 11}ft.in diameter. It will, 
by means of suitable subways, connect up with the line from 
Waterloo to Baker-street, which will have a station at Picca- 
dilly-cireus, and thus be put into communication with the 
South-Western, and with the Great Central Railway at its 
new station near Baker-street. A provisional contract has 
been entered into with Mr. George Talbot, the contractor for | 
the City portion of the Central London Railway, undertaking 
to complete the line within'two and a-half years from the 
commencement of the works, for the sum of £385,174. 

It appears that, notwithstanding the facilities afforded to | 
the promoters of light railways by the Light Railways Act of 
1896, there are three Bills in Parliament, comprising the | 
Bideford and Clovelly, the Knotts End, and the St. Davids, | 
the last two of which have been read a third time. The | 
estimate -per mile runs out to £5780, which, although a | 
moderate sum, is rather in excess of the £3500 per mile, at 
which figure the construction of light railways has been 
rated. 

Among all the companies, the Midland takes the first place 
respecting the amount of money to be raised for the widening 
of existing and the construction of new lines, principally in 
the West Riding of Yorkshire, which amounts to £5,600,000, | 
and exceeds bya little more than a million the maximum 
capital asked for by any one individual railway company in 
1897. The Great Northern proposes to expend £3,300,000, 
the North-Eastern £2,800,000, the London and North- 
Western £2,000,000. We notice our old friend the Fishguard 
and Rosslare- Railways and Harbours again to the fore, 
for which a ‘Bill was introduced last year. The difference | 
between the-past and the present Bills is that twenty-nine 
miles are added to the length of the scheme, and the capital | 
is increased £1,500,000, or to just three times the amount 
asked for in the preceding session. There is only one Bill 
relating to navigation or canals, and it seeks for powers to 
permit the company to acquire the undertakings of the | 
Glamorganshire and Aberdare canals, to close the same, | 
except the Cardiff section, and to construct railways on their | 
sites. 

This year there are thirty Bills relating to tramways, 
against twenty-six for last year, with a capital of £1,837,580 
instead of £4,730,024, which is a proof in itself that tramways 
are now constructed cheaper than formerly, even allowing for 
the difference in total lengths, which is 163 miles in 1897 and 
105 in the present year. Exactly the reverse has taken place 
with respect to Gas Bills. Their number last session was 
twenty-two, with a capital of £1,125,808, whereas at present 
the number stands at thirty-four, with a capital of £4,723,342. 
With regard to Water Bills, we have forty-seven against 








| tonnage more or less. 


of foreshore eastward of East Twin Island, the construction 
of a graving dock, the deepening of the river Lagan, the re- 


clamation of sloblands within the harbour limits, and the 


erection of all necessary buoys, beacons, and lighthouses. 


| Following in the same track comes the North-Eastern Rail- 


way with two river walls, embankments, and docks, a pier at 
Hull, the extension of Victoria Jetty, the dredging and im- 
provement of the Humber, and the purchase of certain tidal 
lands on the river Blyth at South Blyth. The “ Provisional 
Orders "’ call for no particular notice or comment, with the 
exception, perhaps, of those pertaining to electric lighting, 
which are eighty-four in number, and propose to expend 
£2,150,000 on the different projected undertakings, against 
only £842,317 for last year. 








TWIN-SCREW STEAMER DUKE OF CORNWALL. 





WirTH a view to developing further the service between 
England and the North of Ireland, which had gained con- 
siderable popularity, the Lancashire and Yorkshire and 
London and North-Western Joint Railway Companies 


| decided, in 1891, to replace their fleet of paddle steamers by 


new twin-screw vessels. These ships were to be of the 
highest clags of their kind, and to resemble, as far as possible, 
in miniature our great Atlantic liners. Accordingly the 
Duke of Clarence was constructed by Messrs. Laird Bros., 
and put on the service in the following year. She met with 
such success that two other similar vessels were shortly 
added, the Duke of York, built by Messrs. Denny Bros., in 
1894, and the Duke of Lancaster, constructed by the Naval 
Construction and Armaments Company, Limited, in 1895. 


| These three vessels are approximately of the same displace- 


ment and dimensions, namely, 320ft. long and 1500 tons gross 
The Duke of Clarence is 36ft. beam, or 
lft. less than either of the others. The speed of all three is, 


| at natural draught, 17 knots, and at forced draught 18} 
| knots. 
| steamers were sold out of the service. 


During the construction of these vessels the paddle 


A fourth vessel, the Duke of Cornwall, has just been added 
to the fleet. She has been built by Messrs. Vickers, Sons, 


| and Maxim, Limited, and is an advance both in size and 


speed over former vessels, but very closely resembles the Duke 
of Lancaster, built by the Barrow firm before its cunversion. 
The length of the Duke of Cornwall over all is 325ft. 6in., 
her beam 37ft., the moulded depth to main deck 17ft. 6in., 
and to promenade deck 25ft. 6in. Her draught is 12ft. 8in. 
The gross tonnage is 1540 tons, and the net registered 
tonnage 4144 tons. She has saloon accommodation for 412 
passengers, and steerage accommodation for 388, and can 
carry 250 tons dead weight of cargo. 

The propelling machinery consists of two sets of triple- 
expansion engines of nominally 6000 collective indicated 
horse-power at forced draught, and 3700 indicated horse- 
power with natural draught. The engines are duplicate, that 
is to say, there is no right or left hand except in the matter of 
coupling up, and are balanced on the Yarrow, Schlick, and 
Tweedy system. There are two low-pressure cylinders, each 


of 383in. diameter, acting on the two outer cranks, with the 
intermediate and high-pressure cylinder, of 34in. and 22}in. 





placed on the fore-and-aft centre line, and are driven direct 

| by Stephenson’s link motion, ail of them, with the exception 
of those for the high-pressure cylinders, being fitted with 
Joy’s assistant cylinders. The high and intermediate valves 
are of the piston type, and the low-pressure valves of the 
double-ported slide type, with relief arrangement at the 
back. The reversing gear can be actuated by steam, hydraulic, 
or hand power. , 

The condensers are placed behind the engines, and present 
a total cooling surface of 6400 square feet. An independent, 
direct-acting engine, driving a centrifugal pump, is fitted to 
each for supplying cooling water. The same pumps which 
are capable of discharging 300 tons of water per hour are 
also arranged to draw water from the engine-room bilges. 
The air pumps are driven in the usual manner from the high- 
pressure crossheads. ; 

Besides these there are two duplex pumps for clearing the 
ballast tanks, bilges, &c., and for the fire service, and a 
smaller duplex pump for supplying sea water for sanitary 
purposes. Two Weir's steam pumps, with automatic con- 
trol, supply the feed ; besides being heated, the water before 
entering the boiler passes through a ‘“ Rankine’’ filter. 
Four cylindrical single-ended Scotch boilers, 15ft. din. 
diameter, and 11ft. long, with four Morison’s suspension 
furnaces each, supply steam to the main engines, «c., at 
180 lb. The total heating surface is 10,772 square feet, and 
the total grate area 317 square feet. 

The closed stokehold system of forced draught is used, the 
air being drawn in in such a manner as to assist as far as 
possible in the ventilation of the adjacent parts of the 
vessel. A maximum pressure of about Ijin. of water is 
maintained by two 6ft. fans,.driven by direct-acting high- 
speed engines controlled from the main engine-rocm. 

The arrangement of the steam pipes has been very 
thoroughly thought out, both with a view to convenience and 
safety. Expansion joints have been fitted, even though a 
large curve occurs near them in the pipe, it being felt that it 
would be wise to take that precaution against trouble in the 
future in view of the frequent heating and cooling of pipes in 
a vessel making voyages of a few hours’ duration. In the 
engine-room a large valve has been placed between the two 
branches to the engine, so that they may when desired work 





| 





entirely independent of each other. The arrangement of the 
pipes, the valve above referred to, and the equilibrium valves 
is shown well in the photograph of the upper engine platform, 
which is given principally to exhibit their features. The 
uniformity of the engines on both sides may also be observed, 
and the fitting of the assistant cylinders is also worthy of 
notice. 
The propellers are of special bronze, and are 10ft. Gin. 
diameter, having four blades cast solid with the boss ; in 
steaming ahead they revolve outwards. In order that the 
tips of the blades may clear each other, one propeller is placed 
slightly in advance of the other. The thrust blocks are 
practically in the engine-room. There are ten shoes faced 
with white metal in each. The engines being placed rather 
far aft, the shaft tunnel is short, and is quite large and airy; 
in fact, the whole engine department is of unusual roominess. 
Turning now to the vessel herself. We have already given 
the principal dimensions, and her general appearance will 
be gathered from the engraving above. She is constructed 
throughout of mild steel, and is divided by eight water-tight 
bulkheads; her scantlings are above the average. She is 
rigged as a fore-and-aft schooner. Above the bridge 
deck an upper or shade deck extends for a good part of her 
length, forming a pleasant promenade for first-class 
passengers. The front portion of it is railed off for 
the use of the officers on watch, and is fitted with a 
steering-house, in which is placed tbe telemotor m 
connection with Messrs Brown Brothers and Company s 
steam tiller, and other requisites to navigation. Above this 
runs the flying bridge. On this deck four large lifeboats are 
stowed, the two forward boats being swung from De Voss 
patent swinging-out gear. This deck also forms a cover for 
the bridge deck, thus affording a sheltered promenade for . 
great part of the length of the ship. Several state saint 
the smoking-room, &c., are on the bridge, and immediately 
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Jow it, the descent being made by a handsome staircase, are 
- state-rooms and the dining saloon, which is very hand- 
-_ upholstered and finished in polished satinwood and 
somey . with carved panels and pilasters. Below this deck 


sycamore, f , 
eee other state-rooms arranged in corridors. Great 
attention has been paid to the ventilation of these apart- 


they are, we can state from personal experience, 
poth airy and comfortable. There are two handsomely-fitted 
javatories, one in the ladies’ department and the other in the 
entlemen’s, in which there is an excellent bath-room. 
Steerage accommodation is provided under the poop deck ; 
it js divided into steerage, ladies’ steerage, and two dealers’- 
rooms, and, besides, lavatories are fitted. All available space 
on the main deck is arranged for the accommodation of 
animals when crossing, as a large number of valuable live 
stock pass to and fro by the Fleetwood route. 

There is the usual assortment of deck machinery. 
The steering has received particular attention. In the 
ordinary course of things the vessel is steered by the Brown 


ments, an 





Brothers’ steam tiller from the forward bridge and wheelhouse 

by a telemotor, to which we have already made reference, but | 
should this gear at any time break down, the vessel can still | 
ba steered by steam from the after wheelhouse. But should 
the steam fail altogether, hand steering can be quickly coupled 
yp, and as a still further safeguard, connection can be made | 
with the after steam capstan. The ship throvghout is 

lighted by electricity. } 

The forced draught “taking over” trial of this admirable | 
vessel was held on Thursday last, and was attended by a | 
large party of gentlemen, who were most courteously 
entertained by the joint railway companies. The trial | 
was conducted under ordinary working conditions, no | 
special men or picked coal being employed. The boilers | 
were fired with Wigan coal. The following times were 
taken from the engine-room log board. The vessel left 
Fleetwood at 7.14 a.m., passed the Wyre Light—from which 

int the trial proper commenced—at 7.52; the Bahama | 
Bank Lightship at 10.26; Port of Ayre Light 10.50; Copeland | 
Light 1.5 p.m.; and Belfast Light—where the trial ended— | 
at 1.41. Going slowly up the loch, she reached her berth out- 
side her sister, the Duke of Lancaster, at 2.11 p.m. 

The return journey commenced at 5.24, Belfast Light being | 
passed at 5.57, when full speed ahead was again the word. 
Copeland Light was passed at 6.34; Bahama Lightship, 9.5; | 

| 
| 
| 
| 


and Wyre Light at 11.25; and the vessel was brought to 
anchor some distance outside Fleetwood at 11.35. 

The total number of revolutions made by the starboard 
engine on the outward journey was 56,640, and of the port 
engine 55,770, taken between Wyre and Belfast lights. The 
times were respectively 5 hours 49 min. and 5 hours 31 min., | 
the journey in both cases being made against a tide, for | 
which allowance was made. The average number of revolu- | 
tions per minute, estimated from the total number and the 
times, are 162 outward and 168 homeward. The rc 
increased speed of the homeward journey, which exceeded at | 
times 20 knots, was in the main due to improvement in the | 
stoking, which had not been of the very best on the outward 
run. We give reproductions of a set of cards kindly supplied 
by Messrs. Vickers, Sons, and Maxim. The average speed 
on the outward journey between the lights was very slightly 
under 20 knots, and was therefore well over contract 
speed, viz., 194 knots. On the natural draught trials, | 
contract speed 17 knots, which were conducted with the | 
fans absolutely at rest, the speeds out and home respec- 
tively were 171 and 17°29 knots. A most notable feature 
about the running of the vessel was the almost entire 
absence of vibration, even at reduced speed and in any 
part of the ship. On the homeward journey we noticed 
on the dinner table a glass of wine full to the brim, and 
yet not spilling any appreciable amount. Even right aft, | 
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to appreciate as they are to enjoy the comforts of a 
thoroughly well-appointed vessel. When with these advan- 


| tages the exceedingly low fares that are charged are borne in 


mind, there can b2 no cause for wonder that the Fleetwood- 
Belfast route has gained 
considerable popularity. 
We are afraid to quote 


S d 
H:P. Port. 1 AIR PRESSURE. WP. Start from memory any of 
L phe these fares, but they 
160 can easily be found out 
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by all interested; we 
Revs =/67-5. believe, however, we are 

; correct in saying that 

= the single trip, steerage, 
is only five shillings. As 
the distance is not very 
far short of 150 miles, 
this is, we imagine, one 
of the cheapest fares in 
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the world. We _ believe, 
however, that even it is 
beaten in proportion by 
a first class with cabin 
return excursion fare. 

We understand that 
T under ordinary conditions 
the vessel is to work at 
natural draught, increased 
speed only being used to 
make up for time lost 
through delays in _har- 
bour, &c., or on special 
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occasions. 
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That Messrs. 
Sons, and Maxim, Limited, 
are to be heartily con- 
gratulated on the con- 
struction of this vessel, 
and the joint railway 
companies on the posses- 
sion of her, we feel sure 
all our readers will agree. 
The trial on Thursday 
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was carried out under 
the direction of Captain 
Jackson, marine superin- 
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tendent to the joint rail- 
way companies, to whom, 
as to Mr. Gibson, the 
companies’ engineer, and 
Mr. McKechnie, who repre- 
& sented the builders, we 
owe sincere thanks for 
their courtesy in affording 
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us every information. 
It is an interesting fact 
about the construction of 








Over the propellers no more than a slight trembling was 


experienced, This is a point which passengers are as quick 
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this vessel, that although 
the sum spent on it is very 
considerable, no extra capital has been raised for its purchase, 
but the money has come entirely from the companies’ profits. 





Vickers, | 
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| sufficient to keep them abcve want. 





THE COAL STRIKE. 





THE result of an important meeting in Cardiff on Monday 
of the Workmen’s Provisional Committee has been, it is 
generally considered, to postpone indefinitely a settlement. 
Either the steady inflow of relief money, or, as some urge, 
the slight concession of the associated owners, appears to 
have prompted the colliers to increase their demands. 
‘‘ Mabon,” as the colliers’ representative, was regarded as 
favouring either a minimum or an umpire, and to have 
ignored the scale and the workmen’s holiday. This was held 
to be narrowing the situation to a point. Monday’s meeting 
has dispelled the hope. 

Formulated in due order, the results of this meeting were 
as follows :—The sliding scale to be abandoned; a conciliation 
board to be appointed ; the umpire or arbitrator selected ; and 
a minimum wage of 224 per cent. above the standard of 1879 
required. 

At Pontypridd on Tuesday a special meeting of the Work- 
men’s Provisional Committee was held, and a letter embody- 
ing the decision of Monday’s meeting was adopted, and 
despatched to Mr. Dalziel, secretary of the Coalowners’ 
Association. In face of the reiterated refusal of the Emer- 
gency Committee to recognise an arbitrator, it is not expected 
that any notice will be taken of this letter, or, if any, only a 
formal acknowledgment. 

For the first time in the annals of the coal industry of 
Wales, a long strike is supported practically by the relief 
afforded from the non-associated collieries of Wales and the 
aid of the Federation miners of England and Scotland. 
The fortnightly total of the Welsh collieries amounted this 
week to £3000, and the total received from all quarters to 
about £7000. This works out at nearly 3s. 6d. per man, and 
considering that the strikers pay no rent, no taxes, and have 
their children fed at the soup kitchens, this is regarded as 
In addition, it must be 
remembered that a large number have found employment in 
various parts of the country. 

The non-associated collieries are working at the highest 
possible pressure, and local newspapers are urging the 
greatest caution in the face of suspicious atmospheric condi- 
tions, lest accidents occur. In driving a heading to the deep 
this week, in a level in the Taff Valley, a way was made into 
old workings which were found to be filled with gas. 

One of the difficulties met with in the great demand for 
coal at the leading non-associated collieries is the need for 
wagons, and it will not be surprising, seeing that idle wagons 
“eat their heads off,” if the associated owners’ wagons are 
not pressed into service. 

The Abercynon men, numbering 800, met on Tuesday, and 
passed the following resolution:—A vote of censure on the 
minority of the Provisional Committee for refusing’to fall in 
with the majority. A vote of censure on Monday’s con- 
ference for refusing to admit Sir Edward Fry to the con- 
ference. It was also resolved to appeal to all the workmen to 
take an immediate ballot on the question of scale or con- 
ciliation board. 

At a meeting of the Durham coalowners and representa- 
tives, held in Newcastle last week, an agreement was come to 
extending for a further period of six pays the advance of 
24 per cent. on wages granted in May. 
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CONTRACTS WITH THE LONDON COUNTY 
COUNCIL. 

Tue conditions of contract insisted upon by the London 
County Council have recently received special promin- 
ence in consequence of the correspondence which has 
lately passed between the Council and Messrs. Yarrow 
and Co. It appears that Messrs. Yarrow received an 
order from the County Council for a shallow draught 
steam fire float, the design of which vessel was of an 
exceptional character, being based upon that adopted by 
the firm in the case of the shallow draught gunboats 
which they recently built for the Admiralty, and which 
turned out highly successful. After the price and design 
had been finally agreed, a form of contract was forwarded 
by the Council for signature, some particulars of which 


will be gleaned from the following correspondence :— 


Isle of Dogs, Poplar, 
London, E., June 15th. 


The Assistant Solicitor, Solicitor’s Department, 

London County Council, Spring-gardens, 8. W. 
M.F.B. STEAM FIRE FLoat, 

Dear Sir,—We have to acknowledge the receipt of your letter 
dated May 13th last, enclosing form of contract for the construc- 
tion of a steam fire float for the Metropolitan Fire Brigade. 

We regret to inform you that it is impossible for us to accept all 


the suggested conditions ia the suggested contract. 


Particularly 


do we take exception to the following clauses, our reasons being 


stated in the parallel column :— 


Clause 16. 

‘‘The foreman shall not be 
changed without the consent of 
the chief officer, but may be ob- 
jected to or dismissed by the 
chief officer if, and when he shall 
see fit, and thereupon the con- 
tractors shall cease to employ 
such foreman or foremen and 
employ another or other good and 
competent foreman or foremen 
in his or their stead, and so on 
from time to time so often as 
occasion shall require.” 

It further on says, ‘‘ The chief 
officer shall be at full liberty to 
object to or dismiss any person 
employed by the contractors 
who shall, in the opinion of the 
chief officer, misconduct him- 
self,” &e. 

Clause 34, Paragraph 1. 

“The contractor shall pay all 
workmen—except a reasonable 
number of their legally-bound 
apprentices—employed by them 
in and about the execution of 
thiscontract, or any part thereof, 
wages, and wages for overtime 
respectively at rates not less 
than the rates stated in the 
second schedule hereto ; and for 
each and every breach by the 
contractors of this stipulation, 
and notwithstanding the con- 
donation of any prior or other 
breach the contractors shall, on 
demand, pay to the Council as 
liquidated damages, and not as 
a penalty, the sum of £5.” 

Paragraph 2. 

‘*The contractors shall ob- 
serve and cause to be observed 
by all such workmen, hours of 
labour not greater than the 
hours of labour stated in the 
said second schedule, and for 
each and every breach by the 
contractors of this stipulation, 
and notwithstanding the con- 
donation of any prior or other 
breach, the contractors shall on 
demand pay to the Council as 
liquidated damages, and not as 
a penalty for each day on which 
any such breach shall be com- 
mitted, and for each workman 
in respect to whom it shall be 
committed, the sum of 5s. per 
hour for every hour during 
which on each day each work- 
man shall be employed by the 
contractors beyond the maxi- 
mum number of hours stated in 
the said second schedule, pro- 
vided that this stipulation shall 
not be construed to prohibit 
overtime, if such overtime be in 
accordance with the rules of the 
trades unions concerned.” 

Paragraph 3. 

‘*The contractors shall at all 
times during the continuance of 
this contract, display and keep 
displayed upon the site of the 
works, and in every factory, 
workshop, or place occupied or 
used by the contractors in or 
about the execution of this con- 
tract, in a position in which the 
same may be easily read by all 
workmen employed by the con- 
tractors in or about the execu- 
tion of this contract, a clearly 
printed or written copy of the 
said second schedule hereto.” 


We beg to state that we can- 
not consent to any such condi- 
tion asindicated. The selection 
and tbe discharging of foremen 
and any person employed by us 
must rest with us. 


In reference to Clause 34, Para- 
graph 1, we would point out that 
the rates of wages, including 
wages for overtime, paid to our 
workmen arearranged by mutual 
agreement between our men and 
ourselves, we believe, to the 
benefit and satisfaction of both 
parties, and we can consent to no 
interposition of any third party. 
We pay, we believe, the highest 
rates of wages prevailing in our 
district, and equal, and in many 
cases in excess of what is named 
in the schedule referred to ; but 
the principle of any interposition 
of a third party we absolutely 
decline to agree to. 


In regard to Paragraph 2, in 
the same manner we cannot 
agree to any third party speci- 
fying the number of hours 
worked in our factory, this alone 
being determined by mutual 


agreement between our men and 


ourselves, 


We would point out as a very 
serious error in the schedule re- 
ferred to, that the value of any 
man’s services is not alone deter- 
mined by the trade to which he 
belongs, but by the skill and 
industry of each man; and in 
the schedule referred to there is 
no indication of the amount of 
skill and ability required, with- 
out which any statement of the 
value of anyone’s services is 
absolutely valueless, 


We are willing to give every reasonable security to the Council 
that the vessel they require shall be constructed in the best possible 
manner, and of the best materials. 

If the Council is willing to modify these conditions in the 
direction indicated above we shall be pleased to further examine 
the contract ; if not, it is useless to spend further time upon the 


matter. 


We think, however, it is right to point out that before quoting 





for this new and experimental work we should Lave been informed 
of the onerous conditions attaching to the Council’s contracts, 
quite unusual in shipbuilding work. As you may be aware, the 
proposed steam float has already occupied much of our time and 
study, and the design, which the chief officer of the brigade and 
ourselves are jointly responsible for, contains many new features 
and patents which in this matter have been placed at the disposal 
of the Council. We madea proposal, which is now public property, 
for the construction of the vessel, under the impression that merely 
the ordinary conditions attaching to shipbuilding would prevail, 





and now, to our surprise we are asked to accept conditions under 
which it will be impossible for the work to be carried out. 

For the information of the Council we may explain that we have 
for years worked under the regulations laid down by the British 
Admiralty, and these have been found by experience to meet all 
necessary requirements. To introduce into our yard another 
set of conditions like those proposed would disorganise our works, 

May we be allowed, in conclusion, to add that it must be obvious 
the result of insisting on the suggested conditions of the contract 
will undoubtedly be that the firms executing the highest class 
work will be prevented from accepting such contracts, and that 
the cost of the work will by natural processes be greatly increased, 
not only to the detriment of the Council itself, but also to the 
injury of those public interests that it is intended to preserve ; 
while the harmonious relations existing between employersand their 
employés, which it should be the desire and effort of a!l public 
bodies to maintain, would be seriously jeopardised. 

We trust that you will be good enough to lay this letter before 
the Council. 

We remain, dear Sir, 
Yours truly, 
YARROW AND Co., Limited. 





London County Council, 
Spring-gardens, S.W., July 16th, 1898. 

Gentlemen,—The Fire Brigade Committee has carefully con- 
sidered the letter you addressed to the Council's assistant solicitor 
on the 15th ult., on the subject of the contract for the supply of 
an experimental steam fire float. In that letter you intimated 
that you were not prepared to execute the contract unless certain 
clauses therein were modified, the clauses particularly objected 
to being those relating to rates of wages and hours of labour, and 
the clause giving the chief officer of the Fire Brigade power to 
dismiss or require the dismissal of a foreman or workman who 
might be considered to be incompetent, or who might misconduct 
himself. The Committee has also carefully considered your letter 
of the 12th inst., in which the view expressed in the before- 
mentioned letter of the 15th ult., and confirmed by Mr. Yarrow, 
when he had an interview with the Committee on June 30th, is 
adhered to, 

With reference thereto I have been directed to express the 
Committee’s regret that you do not see your way to execute the 
contract in the form sent to you, and tosay, as regards the clauses 
with respect to rates of wages and hours of labour, that these are 
required by the Council’s standing orders, and whilst these orders 
remain in force the Council would not, unless there were very 
special reasons for adopting such a course, suspend the operation 
of the orders in favour of any particular firm. It is a matter of 
public notoriety that the Council insists on the inclusion in all 
contracts into which it enters of clauses regulating the payment 
of wages and observance of hours of labour, and the Committee 
is surprised to learn that you were not aware of this circum- 
stance. 

As regards the other clause to which reference is made above, I 
am to say that the clause is a most usual one. It has been in- 
serted in a very large number of contracts with the Council and 
its predecessors, particularly in five contracts with respect to the 
construction of ships for the Council, and the clause has never been 
objected to. The Committee cannot therefore recommend the 
omission of the clause. 

If you should still feel unable to enter into the contract as sent 
you, the Council, as the matter is urgent, must reluctantly seek 
tenders from other firms for the construction of the float accord- 
ing to the approved drawings and specification. I am, however, 
directed to say that, although as stated in your letter of the 2nd 
of October last, you prepared the design entirely on your own 
responsibility, the Committee feels sure that the Council will not 
wish you to be at any loss in the matter, but will desire to recom- 
pense you for the trouble and expense to which you have been put 
In preparing the drawings and specification, and the Committee is 
prepared to recommend the Council to pay you a reasonable 
amount on this head. 

I am, therefore, to ask you to be good enough to let me know 
what you consider this amount should be. I will ask you to let 
me have your reply by noon on Thursday, the 2lst instant—on 
which day the Committee will hold its last meeting before the 
Council’s summer recess—so that the Committee may report to 
the Council on Tuesday, the 26th inst. 

I am, Gentlemen, 
Your obedient servant, 
C, J, STEWART, 
Clerk of the Council. 


The Clerk of the Council, July 20th, 1898. 
London County Council, Spring-gardens, S.W. 

Sir,—We have to acknowledge the receipt of your letter of the 
16th instant, No. 6007, and much regret to learn that the Fire 
Brigade Committee has decided that, unless we accept the 
Council's conditions of contract, it must recommend the Council 
to now put this work up to public tender, after having obtained 
our design and specification and price for the experimental vessel. 
We do not wish to magnify our complaint of this, but from a pro- 
fessional point of view we consider it is scarcely fair treatment, 
and we naturally feel it keenly. 

We must again emphatically point out that the insistence upon 
the proposed conditions of contract must ultimately involve a 
large addition to the cost of executing contracts or else a sacrifice 
of quality. We went out of our way to meet the Council and 
assist the Brigade in a unique and difficult matter. We quoted a 
fair price, and would have delivered the best vessel we believe it is 
possible to place afloat of this exceptional type. 

The Committee expresses surprise that we were unaware of the 
existence of the conditions of contract. We would observe that 
we do not pay attention to ‘‘ public notoriety,” preferring to rely 
on official information ; and, being more concerned with Imperial 
contracts and contracts for foreign Governments, we have not 
made a study of municipal politics. We had hoped the Fire 
Brigade Committee would have seen the necessity of advising the 
Council to vary, in the public interest, its standing orders to meet 
this particular case, seeing the peculiar circumstances, the experi- 
mental nature of the work, and that a private tender, involving a 
considerable amount of study, had been invited. There must be 
some precedent for this course, because it is impossible to frame a 
hard-and-fast rule which shall apply with equity to every case that 
may arise. To erect an arbitrary standard of this kind entails 
consequences which would seriously cripple industry. 

You say that ‘‘ whilst the standing orders remain in force, the 
Council would not, unless there were very special reasons for 
adopting such a course, suspend the operation of the orders in 
favour of any particular firm.” But will you allow us to point out, 
with all respect to the Committee, that in this case there are 
special reasons why the standing orders should be varied :— 

In the first place, the condition under which the tender was 
invited. 

Secondly, the exceptional nature of the designs, concerning 
which we have special knowledge. 

Thirdly, we presume the Council itself will decide whether the 
standing orders should or should not be varied, important decisions 
as to matters of policy and principle like this being surely not 
delegated to committees. 

Fourthly, we do not ask that the orders should be suspended in 
our favour or for our convenience per se, but rather that, in this 
particular case, an insistence upon them is unfair to us and also 
against the public interest. It does not follow at all that because 
other ships have been constructed under similar conditions that it 
is fair to ask compliance with them in this exceptional case. 

We pay the usual trade union wages, and the anxiety of engi- 
neers to secure employment at our firm is a sure guarantee that 
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they are treated well and with that consideration which oy, 
skilful man has a right to expect. But to place our skilled fe 
men—many of whom have given us faithful services for vena 
the mercy of any officer of a public body, even though the tee 
ditions may have been inoperative up to the present, appears 
to be a breach of private liberty to which we could never submit. 

We hope the Council will understand that we have taken ; 
this attitude on principle, and that, had it been possible to strait 
a point, we would willingly have done so in order to meet the 
Council in reference to this important matter. We feel contide ; 
that, with our technical knowledge and Seperiotece in building 
vessels of this type, we should have been able to carry out th 
wishes of the chief officer in the spirit as well as the letter, Jf . 
out of the question for us to accept, for the foregoing as wel} 
for other reasons stated in previous letters, a contract with such 
conditions attached. Reluctantly we have to come to this decision, 
but there is no alternative. ’ 

With regard to the designs and specifications, we do not wish te 
make any charge for time and trouble involved in their prepara, 
tion. This point is quite of minor importance compared with the 
greater principles at stake in the rejection of the conditions of 
contract. We do not desire to sell the designs and specificatioy 
and shall be glad if you will kindly return them to us at you 
convenience, relying upon you that no copies have been or wil] 
be taken of them, for it clearly would be a gross injustice to 
us to distribute our designs, which are the result of considerable 
study, experimental research, and special knowledge with this 
class of work, for other firms to tender from. 

In conclusion, we have to thank the Fire Brigade Committes 
for the courtesy they have extended to us in the matter ; but we 
have one further favour to ask of them, and we are confident it 
will be granted as a matter of course, namely, that as our tender 
has already been accepted, and the fact has become a matter of 
general knowledge, the whole correspondence which has taken 
place on this subject, so far as we are concerned, shall be laid 

fore the Council. We have a reputation which we value before 
every other consideration. We therefore desire that our /ond fides 
may be established before the public, and that any misapprehen. 
sion as to the reason the contract has not been confirmed may be 
avoided, and that the attitude we have taken up may be appre. 
ciated in the proper light. We hope, further, that the approach 
of the Council’s recess will not lead to the matter being summarily 
dismissed without that full and fair consideration which we think 
we are entitled to ask from the Council itself, although we are 
sensible of the fact that, so far as the limited opportunities of 
the Committee permitted, everything has been done to overcome 
our objections, 

We remain, Sir, 
Yours truly, 
YaRROW AND Co., Limitrp, 





We have dealt with this very important matter in a 
leading article. Other letters passed between the 
Council and “Messrs. Yarrow and Co., but we have 
selected those which bear upon the question of policy 
involved in the decision of the County Council. 

The following is a condensed report of the proceed. 
ings of the Council on Tuesday last :— 

At the meeting of the Council on Tuesday, July 26th, Mr. T. 
McKinnon Wood, the chairman, presiding, the correspondence 
was submitted by the Fire Brigade Committee, which recom- 
mended, after expressing regret for the deadlock and stating that 
no copies will be taken of the designs, ‘‘ that the instruction given 
to the solicitor on March 15th, 1898, to prepare a contract with 
Messrs. Yarrow and Co,, Limited, for the construction of a fire- 
float, be not further acted upon, and that the drawings and 
specification be returned to the firm.” 

Mr. Howell Williams moved that the matter be adjourned, and 
Mr. A. L, Leon seconded, but only fifteen members voted for the 
adjournment of the consideration, which was declared lost. 

Colonel Rotton moved an amendment to the effect that the 
Standing Orders be suspended, so that the contract could be given 
to Messrs. Yarrow and Co. on the terms set out in their letters, 
He pointed to the exceptional nature of the work and the peculiar 
circumstances of the case, which, he contended, would amply 
justify the Council in departing from its regular course in insisting 
upon the labour conditions contained in the Standing Orders. The 
boat which had been designed was an excellent one, and would 
furnish the river service with a most efficient vessel, which they 
had not now got—in fact, all they had got at the present time was 
some barges with fire engines on board, and tugs lashed alongside. 
They could not get anywhere near the banks at low water. 
this report was adopted, it meant indefinitely delaying the whole 
matter, and the Council would have to take the responsibility of 
any serious fire which might break out by the river. He urged 
that for this occasion only the conditions of contract should be 
varied, if not for the purpose of preventing injustice to this well- 
known firm, at any rate for the sake of the great public interests 
at stake in having a proper river service. 

Mr. Howard Williams seconded the amendment, and said that 
for the Council to adopt the report as it stood would be a serious 
mistake. In this case they should’ remember that this was not a 
ouilding contract, but a contract for the erection of a vessel at 
Messrs. Yarrow’sown yard. The peculiar circumstances surround- 
ing the case demanded exceptional treatment. A 

Mr. Torrance, chairman of the Fire Brigade Committee, said 
after careful consideration, the Committee did not see its way to 
recommend the variation of the contract, and they felt that 
Messrs. Yarrow ought to have known the conditions of the 
Council's contract. ; 

The amendment was declared lost, only twenty-three voting for it. 
A division was claimed, when there were :—For, 29 ; against, 62. 

Mr. Beachcroft thought that some way could be found out of 
the difficulty, and moved that in view of the special circumstances 
of the case, the tender of Messrs. Yarrow and Co, be now 
accepted ; provided they accept the same conditions as those 
usually required by the Admiralty, and that the recommendation 
be me hl back to the Committee, 

This was ruled out of order. _ 

Mr. Beachcroft then traversed the facts of the case, and said 
if the Council were so pig-headed and obstinate as not to omita 
clause which was so unsatisfactory as the one referred to by 
Messrs. Yarrow, then the Council could go away for its holidays 
feeling it had done a bad day’s work, for the ratepayers would 
have to suffer in the end. 

Dr. Longstaff remarked that the correspondence was one of the 
most interesting the Council had had before it for a long time, for 
it demonstrated that in that correspondence Messrs. Yarrow were 
covered with glory, and the Council had showed they were in- 
capable of carrying on the business entrusted to them. 

fr. J. Burns, M.P., quoted from contracts made with H.M. 
Office of Works and the Metropolitan Board of Works to show 
that there was nothing unusual in the Council’s conditions, and 
expressed the hope that the Progressive party would not allow 
anyone to abrogate the whole labour policy of the Council which 
had been slowly built up during the last nine years. 

The recommendation of the Committee was then adopted by 


-45 votes to 20. 








A report has been received at the Foreign-office from 
the acting British Consul-General at Hamburg, stating that a Bill 
will probably be submitted to the German Government for the 
construction of an inland canal passing through the provinces of 
the Rhine, Westphalia, Hanover, and Bevergern Elbe, to be 
known as the ‘‘ Dortmund Rhine” Canal, The estimated cost o 
the canal is £6,400,000. eas ae 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions gy our 
( correspondents.) 





THE BALANCING OF ENGINES. 


Sir,—I regret I have not been able to give due attention to this 
correspondence for the past two weeks, Both ‘“X.” and “‘Super- 
‘ntending Engineer” misapprehend my remarks about the pro- 
: tion of the inertia forces of an engine to the revolutions and 
por ion P . l h . to’ 
,iston speed. I said that they are pro} ortiona: to the piston 
: eed multiplied by the revolutions ; and this is a perfectly correct 
and proper statement. On the other hand, to say they are pro- 

ortional to the square of the speed is incomplete and misleading. 
For while correct as applied to a given engine whose dimensions 
are already fixed, it does not comprehend comparison between 
engines with different lengths of stroke. The weights and piston 
apeeds of two engines may be identical, and yet the inertia forces 
prought into play in each may be very different according to the 
difference in the rates of revolution. ; : : 

The same applies to centrifugal force, which, rightly defined, is 
proportional to the tangential velocity multiplied by the revolu- 
tions. ‘To say it is proportional to the square of the velocity isin 
the general sense misleading, in that we can vary the velocity in 
two ways, one by altering the radius, the other the rate of revolu- 
tion. Now, if we double the revolutions, the velocity is doubled, 
and the centrifugal force is increased fourfold ; if we double the 
radius the velocity is doubled as before, but the centrifugal force 
is only increased twofold. I think this is a strong argument in 
favour of my way of defining the proportion. 

“Superintending Engineer” must not take it that I approve of 
the loose statement, which has been fathered on Mr. Rigg, that 
the inertia effects of the piston are equivalent to those of a 
similar mass at the crank pin. Its obvious intention may b2 correct 
enough ; but literally it is altogether erroneous, For, of course, 
the piston has motion in one axis of direction only ; whereas the 
mass at the crank pin would have motion in two, and the equiva- 
lency only ps yo to the motions in the common axis. And the 
connecting-rod influence comes in to disturb this equality also. 

As regards the connecting-rod influence in the Yarrow-Schlick- 
Tweedy system, it happens, apparently by a fortunate accident, 
that it is almost entirely annulled in their design. I say acci- 
dent, because the point does not appear to have been contem- 
plated by Herr Schlick. For in a two-crank engine with equal 
mass of parts and cranks at right angles, the connecting-rod effects 
nearly balance each other. If the rod to crank ratio is 4, the 
maximum remaining effect is but ‘002 of the total inertia force 
that would be due to one of the lines of parts alone. It is com- 
paratively insignificant, therefore, although it alternates very 
rapidly, or four times per revolution, 

The essence of Herr Schlick’s system is to approach a balance of 
the parts of multiple crank engines, without equalising the weights 
of the several ‘‘lines of parts,” by arranging the crank angles so 
that the resultant unbalanced force is a minimum. The angles 
are found by the usual rules regulating the resolution of forces. 
To reduce the inevitable moments of forces, the lines of oppositely 
moving parts are brought as near together as practicable. This 
system must not be looked upon as a royal road to balancing. 
Far from that ; every step of the way must be carefully considered 
anew by anyone wishing to apply it successfully. And to the 
mathematician it offers scarcely anything but what he knew very 
well before. Had the problem been proposed to him he could 
have given the solution at once. It looks, therefore, very much 
as though the patent were a monopoly of common knowledge very 
cleverly secured. 

Where it fails most is in the matter of moments of forces, which 
indeed is the most difficult section of the problem, involving not 
oly redundancy of parts, but the stiffness of the engine as well. 
Still it is a great advance, and its growth in favour is a welcome 
and important step in the direction of a better condition of things 
in marine engines. By the way, ‘‘ X.” would not compare a ship 
with a solid mass of concrete or brickwork, such as a Seadatien ? 
A long iron hull is very much in the nature of a huge sounding 
reed, and may wonety be credited with natural vibrating notes, 
but a foundation block is somewhat different. 

I am very sorry I credited Professor R. R. Smith with the 
wrong invention, The remarkable coincidence that two gentle- 
men of the same name, style, and country should be inventing a 
perfectly balanced engine at about the same time and place, was 
alittle too much for my accuracy. I shall look eagerly for parti- 
culars of the right engine. I am also very glad to see that the 
interpretation | put upon Professor Smith’s references to the 
absorption of energy was incorrect, and I much regret the mis- 
understanding. It seems I was a little too anxious to discover 
their exact connection with the subject in hand, and would not 
allow that the professor, like the fallible remainder of us, might 
be liable sometimes to wander from the point. 

Nottingham, July 23rd, JAMES WHITCHER. 


RAILWAY SPEEDS, 


Str,—There are two answers to your correspondent ‘ Festina 
Lent2,” who thinks Mr. Rous-Marten wrong in regretting ‘‘ mode- 
rate reductions in speed.” 

The first is that—to use the Latin proverbs, which he seems to 
be fond of —natura non fucit saltum., Speeds vary gradually over 
a period of years. Assume, for the sake of argument, that ‘‘ an 
extra quarter of an hour to Edinburgh ” is of no consequence. It 
is by quarters of an hour at a time that the journey between 
london and Edinburgh has been brought down from 15 hours, 
fifty years ago, to 7? hoursto-day. Presumably the difference has 
resulted in public convenience. But reverse the tendency, and at 
each quarter of an hour’s deceleration your correspondent will 
assure us that the quarter of an hour doesn’t matter. 

The second version is that, in fact, high speed and punctuality 
are not opposed to one another. In practice they are met with 
not on different but on the same line. Have the slack speeds of 
the Brighton and the South-Eastern secured better punctuality 
than on the Great Northern! The trains of the Great North of 
Scotland are timed to-day harder than, perhaps, those of any line in 
the country. But their punctuality has improved as the speed rose. 
The Midland yee: announced two or three years back that 
they were going to allow more time in order to secure punctuality. 
The deceleration is obvious enough, but of the resulting punctuality 
the less said the better. 

Your correspondent asks for more time at stations, and, to a 
eonsiderable extent, I symphathise with him. But on the easy- 
going lines one’s common experience is that, when the train 
reaches a station with, say, 8 minutes’ stop advertised, porters and 
guards combine to shout out ‘4 minutes allowed here.” So 
back we are hustled into our carriages, though, of course, in fact, 
the muddled station work takes 11 minutes as usual. 

: ‘‘ Festina Lente” quotes with approval the little boy who asked 
“What is the use of continents?” Your own columns supply one 
answer. For, if your correspondent will turn to Mr. Rous-Marten’s 
admirable paper on page 76, he will learn that on the Continent of 
Europe punctuality is combined by the Northern of France with 
Speeds much above those with which in these degenerate days 
we have to be content in the native home of railways and of 
expresses, 

July 26th, W.. M.A. 





ILLUMINATING GAS FROM SEWAGE SLUDGE. 


Sir,—At the recent annual conference of the Association of 
Municipal and County Engineers in Edinburgh, Mr. Cameron 
read a paper upon the above subject. 

As bearing soméwhat indirectly upon it, permit me to state that 





I made some experiments with sludge from the Corporation 
sewage works of this town some twelve months since, with a view 
to ascertaining whether there were sufficient gases existing in the 
sludge to make it worth while carbonising. 1 had a whole week’s 
test, the result of which was as follows :— 
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It will be apparent that as only 5440 cubic feet of gas of an 
illuminating power of 12°92 candles was obtainable per ton, on an 
average, it was not economical to do anything with the refuse, 
with the present prices of coal; but in cases of emergency it would 
be worth further consideration. The average moisture in the 
material was 33 per cent.; and there was the further serious 
objection that the sludge contained large quantities of minute 
organisms. 

It occurs to me that these tests may have some slight interest, 
although on different lines from those indicated in Edinburgh. 
Needless to add, such treatment of sludge is a perfect destructor. 

Corporation Gasworks, Huddersfield, Epwarp A. HARMAN, 

July 25th. 


ATMOSPHERE OF UNDERGROUND RAILWAYS. 


Sir,—In to-day’s issue of THE ENGINEER, and in your descrip- 
tion of the oil-burning locomotive for the Metropolitan Railway, 
the statement is made that ‘‘The Press as well as the public have 
appeared to be of the opinion that the vitiated atmosphere of the 
tunnels should all be debited to the Metropolitan Company.” 
Allow me to thoroughly endorse this opinion, and in its support 
I beg to state that the condition of the four tunnels between 
Baker-street and Finchley-road stations on the St. John’s Wood 
line has been, for the last month, at least, ten times as bad as 
any of the tunnels on the Inner Circle; it is, therefore, quite 
unfair to endeavour to place part of the blame to the account of 
engines of other companies, which the writer of the article proceeds 


to do. 

I should like to know if these engines of the Metropolitan 
Company are still running without a brick arch in the fire-box, as 
they were a few years ago, and | should also like to know if a 
little careful firing could not to a certain extent alleviate the 
sufferings of passengers who have to use the part of the line above 
referred to. 

I have fired on a locomotive myself, and I believe that much of 
the smoke could be consumed, even with the unsuitable fuel at 
present in use, were the engines as carefully fired as those on 
some of the other lines, S. H. BH. B. 

Westminster, 8.W., July 22nd. 





THEORETICAL DYNAMICS. 


Sir, —The conditions under which overshot water-wheels usually 
work must have been overlooked by ‘‘ Student,” or he would have 
seen that as the rim of the wheel, or bucket, has no vertical 
velocity when at its highest point, where the water is admitted, 
the entering water cannot have, and retain, a constant velocity in 
a vertical line, and consequently my remarks respecting a falling 
body that had and retained a constant velocity in a vertical line, 
do not of necessity apply. Surely he does not expect the condi- 
tions governing the motion of such a body to furnish an explana- 
tion of a limit due to ‘considerations of practical convenience” 
where the motion is circular. 

In his letter he ignores the difference between the work obtained 
from water by action due to its weight, and by action due to 
change in its velocity. Doubtless he has a reason for this. 

July 20th. E, LousLey. 





A DISCLAIMER. 


Sir,—We beg to inform you that we are not connected in any 
way with the ‘“‘ Diamond Stone Working Company, Limited,” of 
3, Clarence-street, Albert-square, Manchester, whose prospectus is 
advertised to appear to-morrow, Saturday. As this company has 
copied and otherwise used our well-known trade mark in connection 
with some of their advertisements, we request you to be good 
enough to insert this notice in your fade, publication. 

JacoB MARX AND Co, 

Chiswell House, 133—139, Finsbury-pavement, 

London, E.C., July 22nd, 








ALUMINIUM MANUFACTURE, WITH DESCRIP- 
TION OF THE ROLLING MILLS AND FOUNDRY 
AT MILTON, STAFFORDSHIRE.* 

By Mr. E. Ristori, of London. 


ON the occasion of the meeting of the Institution of Mechanical 
Engineers at Belfast, in J uly, 1896, Mr. James Sutherland, the 
manager of the factory at Larne, read a paper which fully de- 
scribed the method adopted for the preparation of pure alumina 
—oxide of aluminium—from bauxite. Henkes who then visited 
that factory will be interested to learn that the British Aluminium 
Company have already been compelled to enlarge the works to 
nearly double the capacity, and that great improvements have 
since been introduced into the process of manufacture. The 
finished product is a very finely divided powder ; and in order to 
ship it safely to Foyers, it has been found advisable to pack the 
alumina in hermetically sealed steel drums. On arrival in Scot- 
land the oxide is reduced by the Héroult process, and the metal 
is run out of the electrolytic baths into ingot moulds, In this 
form the aluminium is quite pure enough for certain purposes, 
such as foundry work and steel making ; and much of it is there- 
fore sold without further treatment. But as small quantities of 
the cryolite—a double fluoride of aluminium and sodium containing 
13 per cent. of aluminium—which is used as a solvent during the 
electrolysis, occasionally become mixed with the metal as it comes 
out of the furnace, the aluminium at this stage is scarcely suitable 
for the production of tubes, rods, &c, The original crude ingots 
are therefore sent to Milton, in Staffordshire, where they are 
re-melted and refined until the metal attains a purity of 99°6 
per cent. 

Milton Works.—The site of the Milton Works, which the mem- 
bers will have an opportunity of visiting, is well selected in the 
middle of an industrial district ; it is connected with the North 
Staffordshire Railway by a siding, and has a frontage on the Trent 
and Mersey Canal. They were the first works erected in the 





* The Institution of Mechanical Engineers, Birmingham meeting, 
July, 1898. 





United Kingdom for the production of aluminium by electrical 
agency. They were erected by the Cowles Syndicate for the pur- 
se of turning out aluminium and aluminium bronze by the well 
nown ‘‘ Cowles” process; but before the British Aluminium 
Company took them over they had already stopped making alu- 
minium, having been previously driven out of the field by the 
competition of the electrolytic methods, which were greatly 
assisted by the employment of cheap water-power. It was found 
useful, however, to convert this factory into a rolling mill and 
foundry, with the idea not only of refining the Foyers ingots, but 
also of working them up into sheets, rods, and large or small cast- 
ings, more convenient for the different trades that use aluminium. 
A portion of these works, which was not required for the above 
purpose, was sublet to the Epstein Electric Accumulator Company, 
who have been making and charging their accumulators here for 
the last three years ; this portion includes two tubular boilers and 
one engine of 650 indicated horse-power. 

Casting shop.—The casting shop, erected in 1895, is situated 
close to the rolling mills, and contains a series of eleven furnaces 
for 500 1b. pots, connected by a large flue to the main chimney 
125ft. high, which gives a good draught for melting large quan- 
tities of bronze in a short time. This shop can deal with about 
40 tons of aluminium per day, in the shape of ordinary commercial 
notched bar, half-round stick for steel makers, slabs for rolling, 
tube billets for drawing, wire billets, both round and shaped, for 
various purposes. When casting the metal it is sometimes necessary 
to add a littlecryolite or some similar flux for assisting in the libera- 
tion of the impurities, which then rise to the surface asscum. These 
refining furnaces are fired with soft coke, because aluminium does 
not require such a high temperature as is necessary for bronze. The 
scum taken from the top of the pots is again re-melted very slowly, 
in order to recover all the aluminium ; it then forms a whitish 
powder, containing practically nothing but the cryolite and some 
carbon ; and being quite suitable for use in the Héroult reducing 
cell, is sent back to Foyers for furtheremployment. An overhead 
travelling crane is used for lifting the ingot moulds and pots. 
Experiments have been made in casting slabs and billets with a 
side runner, which seem to offer certain advantages. 

Foundry.—The principal building, which was originally intended 
by the Cowles Syndicate to be an engine and dynamo house with 
outside boilers, is 200ft. long by 65ft. wide and 20ft. high under 
the principals. A portion of this is now used as a foundry, and 
contains two large core ovens, each 16ft. by 23ft., having a door 
14ft. by 10ft. high, fired with coke fires under the floor ; a cupola ; 
two series of crucible furnaces to hold 500 lb. pots; and two 
travelling cranes, sufficient to handle weights up to 15 tons, which 
so far have been sufficient for all the foundry work up to bronze 
castings of five tons weight and aluminium castings of two tons. 
A considerable extension of the plant is contemplated. In making 
bronze castings, the metal is not poured straight into the mould 
in the usual way of casting iron, but into a runner box, or for a 
large casting into a number of runner boxes, having holes in the 
bottom corresponding with the gates of the casting. During the 
time the metal is being poured into the runner box thesé holes are 
filled with iron plugs until all the metal is in the runner box ; the 
plugs are then taken from the holes, so that the metal runs into 
the gates of the casting from the bottom of the runner box, and 
leaves the scum behind in the box, or in the top of the gates. In 
making castings of aluminium, it is not sufficient to use runners of 
the same size as those usually employed in making brass and iron 
castings. As the shrinkage of aluminium is about three times the 
shrinkage of ordinary gun-metal, 2 considerable amount of trouble 
is experienced if the runners and risers are not large enough to 
allow the casting to continue to be fed during its shrinking by the 
runners or risers connected with it. 

Rolling shop.—The rolling shop measures 130ft. by 60ft., and is 
covered with a weaving-shed roof having a north light. At present 
it contains two pairs of rolls 18in. diameter by 42in. width ; one 
pair 18in. diameter by 48in. width ; one pair 18in. diameter by 
20in. width; one pair l4in. diameter by 20in. width ; one pair 
l4in. diameter by 30in. width; and a new pair of friction rolls 
22in. diameter and 60in. wide is in process of erection. All are 
driven by gearing from a horizontal tandem compound condensing 
engine put upin 1896. This engine runs at sixty revolutions per 
minute, and has cylinders of 2lin. and 40in. diameter and 40in. 
stroke, and is capable of driving still more machinery. The steam 
is supplied by a Lancashire boiler 84ft. diameter and 30ft. long, 

laced at the side of the house. The driving gear consists of 
elical tooth wheels, 12in. wide and from 6ft. to 9ft. diameter, 
driving the rolls at about ten revolutions per minute. The l4in. 
rolls are both fitted with a friction wind by Messrs. Jones, of 
Birmingham, with which strips as fine as 0°0005in. have been 
successfully rolled to a leugth of from 60ft. to 90ft. The rest of 
the plant required in a rolling mill is aiso contained in this build- 
ing. It includes a guillotine shearing machine for }in, plates, 
84ft. wide, a crocodile machine for plates up to lin. thick, two 
circular cutters, one for the manufacture of disc blanks 9in. to 
24in, diameter up to 14 S.W.G, or 0°085in. thick, the second up to 
4ft. diameter and gin. thick, which are sold for stamping purposes ; 
a steam hammer, for closing the grain and for strengthening alloys 
before they are rolled into sheets, is in an adjacent building. A 
ress is also being prepared for punching discs up to 12in. diameter. 
Two annealing furnaces or muftiies are also provided, 5ft. by 12ft. 
and 74ft. by 14ft.; these are a most important item in the plant 
for either rolling or hammering metal. Slabs 24in. wide by 1jin. 
thick are broken down hot, after being heated in the muffle ; they 
are afterwards again heated when necessary between the successive 
es to reduce them from l}in. thick to jin. Most of the rolling 
itself is done cold; and in some cases, especially when very pure 
aluminium is used, even the breaking down can be done cold. 
Connected with the rolling-mill is a pickling shop containing 
tanks 12ft. by 3ft., charged with caustic soda, water, nitric acid, 
sulphuric acid, &c.; the pickling process is an important step in 
the rolling of aluminium, and has to be carried out whenever a 
good polish is required on the finished, sheets, while it is also 
equally adapted when a matt surface is desired. 

Fitting shop, testing machine, and laberatory.—The fitting shop 
is subdivided into several buildings, and is provided with a quantity 
of ordinary lathes, circular and band saws, a nicking machine, 
shaping machine, and a number of small presses for cutting blanks 
out of sheet metal. In another building next to the rolling mill 
there isa cold saw to cut metal 20in. thick, especially used for 
cutting heads off alaminium bronze castings which cannot be 
handled or cut up in any other way. Ifthe bronze is made hot, 
it can be forged into any shape. Most of it has a tensile break- 
ing strength of thirty to thirty-five tons per square inch, and it is 
useless trying to handle the headsin any other way than by sawing. 
The Milton factory contains also a 30-ton Wicksteed testing 
machine, in which the different bronzes and light aluminium alloys 
are constantly being tested. There is also a chemical laboratory, 
in which the sample tappings from the furnaces at Foyers are 
analysed and records preserved, so that the purity of any par- 
ticular delivery can always be ascertained. The whole works are 
lighted electrically from two dynamos ; and a motor is kept ready 
for occasional assistance in driving the machinery. 

Working of aluminium.—With certain limitations, imposed by 
the chemical and physical peculiarities of the material, aluminium 
can be worked much like the other industrial metals handled at 
the present day. It is best melted in sand or in iron crucibles 
without the addition of any flux, at a temperature not greatly ex- 
ceeding its melting point, 655deg. Cent. = 1210deg. Fah. Ona 
larger scale, the operation can be carried out at a dark-red heat 
on the bed of a reverberatory furnace lined with basic magnesia 
bricks of good quality. In casting, special precautions must be 
taken to allow for the great shrinkage during cooling. The 
moulds should have large risers and plenty of vents. ‘They are 
preferably cooled from the bottom upwards to enable the gases to 
escape. Slabs for rolling must be cast in closed ingot moulds with 
a perfect machined internal surface, which is coated all over with 
graphite and water ; the moulds must be very hot, and the castings 
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cooled quickly in very cold water to make them soft. Aluminium 
can be forged hot or cold; preferably at a temperature which 
causes a hard wooden stick to smoke when pressed against the 
metal. In comparison with other metals it ranks third in order for 
malleability and sixth for ductility ; sheets have been hammered 
as thin as z5}y,in., and wire can drawn down to s}yin. dia- 
meter. No lubricant should be used for rolling; and the 
aluminium uires frequent annealing at a low red heat just 
visible in the dark. In turning, the edge of the tool soon becomes 
blunt, unless only small cuts are taken ; the cutting speed should 
be high, and both tool and metal should be lubricated with tur- 
pentine or petroteum. Filing is best done with single-cut files, 
because cross-cut files rapidly become choked. Spinning is easy 
on wooden or metal forms, the best lubricant being stearic acid 
dissolved in turpentine. Aluminium can be stamped or pressed, 
hot or cold, either dry or with soap-water for heavy work and with 
tallow for small goods. Frosting is effected by dipping the articles 
for a few seconds in a hot 10 per cent. solution of caustic soda 
containing about 24 per cent. of common salt till the surface 
turns black, then brushing in cold water, and dipping in strong 
nitric acid till the metal becomes white again, and finally washing 
and drying in sawdust. This process is desirable before aluminium 
surfaces can be efficiently painted or enamelled. For polishing, a 
mixture of olive oil and rum is used, or emery and tallow, followed 
by rouge and turpentine. Burnishing is done with bloodstone or 
steel dipped in rum and oil, or in a solution of borax containing a 
little ammonia. To engrave aluminium, the plate must be coated 
with stearic acid and turpentine, or with rum and oil as before ; if 
this be not done, the graver slips continually. 

Alloys of aluminium.—Among binary alloys especially it has been 
found that, as the proportion of the two ingredients becomes more 
and more equa! the products lose their valuable qualities, and that 
the industrial alloys may be broadly separated into two kinds ; 
namely, “light” alloys containing 90 to 99 per cent. of aluminium 
with 10 to 1 per cent., or even less, of some other metal or metals ; 
and ‘‘ heavy ” alloys containing 1 to 10 per cent. of aluminium with 
99 to 90 per cent. of the othercomponents. They can therefore be 
regarded either as pure aluminium strengthened by the addition of 
some other metal, or as one of the older metals improved physically 
and chemically by the addition of aluminium. A considerable 
amount of attention has consequently been devoted at Milton to 
the preparation of different sorts of alloys, some of which may be 
brietly referred to 

Light alloys of aluminium.—In its purest form aluminium is 
very soft, and not of great service in those arts in which much 
rigidity and strength are required. For this reason a metal contain- 
ing only 98°5 to 98°8 per cent. of aluminium, the impurities being 
silica and iron in almost equal] proportions, is preferred to metal of 
99°6 per cent. purity. One casting alloy, having a specific gravity 
of 2°9, is largely used just now, and is known as ‘‘ No. 6.” Its com- 
position is still kept secret. It has been found to produce remark- 
ably clean castings, which require very little machining to finish up ; 
it takes a high polish, and sofar has given complete satisfaction. 
Another alloy is ‘‘ No. 4,” which contains nothing but aluminium 
and a small proportion of copper ; it is not one of the materials 
generally recommended, though it has some good qualities. There 
is a strong suspicion that when aluminium is alloyed with copper 
galvanic action is set up between the two, especially when the 
alloy is exposed to salt water ; therefore this is not recommended 
in any quantity for outside positions. The two alloys particularly 
recommended, as among the best yet made, are called ‘‘ Wolfra- 
minium ” and ‘‘Romanium.” These are both ternary alloys, and 
next to the aluminium tungsten is the leading ingredient in each. 
In one of them copper is present to a small extent, in the other 
nickel ; and both have given astonishing results as regards strength 
and elongation. Samples of rolled sheet or rods made of these 
alioys have shown as much as 20 to 22 tons tensile strength per 
square inch with 5 to 10 per cent. elongation in 4in., which is 
remarkable when the low specific gravity of the material is taken 
into consideration. The above are all so-called ‘‘ light” alloys, that 
is, alloys containing a preponderating percentage of aluminium 
with only a small quantity of another metal or metals. 

Heavy alloys of aluminium.—There are many ‘‘ heavy” alloys of 
aluminium, in addition to the well-known bronzes ; some of these 
have not yet reached the development to which their valuable 
qualities entitle them, and which they will ultimately attain when 
better appreciated by mechanical engineers. Aluminium bronzes are 
undoubtedly superior in strength to most of the copper-tin bronzes 
now in use ; and they are especially suitable for marine engineering. 
Propellers of aluminium bronze have been successfully made for 
most of the 26 and 30-knot torpedo catchers ; also a large number 
for the French Government. The two classes of bronze most 
frequently employed are marked R3 and R4; the difference between 
them is simply in the proportion of aluminium they contain. The 
following tests show their maximum, minimum, and mean breaking 


Breaking load. Elengation. 
Tons per square inch. Per cent. in 2in. 
Mark. Max. Min. Mean. Max. Min. Mean. 
~ . OF . Bs . 25 . OO 3. eR .. oe 
RA .. 806 .. 30°S .. B4°O .. 85°00 <. 15°50 .. 28°90 


loads and elongations ; agreeably with which R3 has a guaranteed 
tensile strength of 35 tons per square inch, with 25 per cent. 
elongation in 2in.; and when cast R4 breaks at 40 tons per square 
inch, with 10 to 12 per cent. elongation also in2in. These have the 
advantage of being considerably cheaper than other bronzes, and 
are easily employed for any foundry work without special 
appliances or tools, 

Uses of aluminium.—The principal uses of aluminium are too 
many to be enumerated. The properties of the metal are so akin 
to those of copper and brass that, broadly speaking, aluminium or 
one of its light alloys should to a large extent replace both copper 
and tin and also nickel or German silver. Such a change would 
be followed by various advantages to all concerned. Not only 
would there be a considerable reduction in the weight of the 
articles, but they would not tarnish or turn black on exposure to 
air. The cost should be the same, if not actually lower, inasmuch 
as, bulk for bulk, aluminium is already cheaper than copper or 
tin ; and its price will continue to fall as the demand increases. 
One field, however, remains, which copper is bound to maintain as 
its own, namely, the construction of insulated electrical conductors. 
Experiments have already been made on a large scale with bare 
conductors of aluminium for telephones, &c.; and the British 
Aluminium Company are using it in this manner at their Foyers 
works with perfectly satisfactory results, its conductivity, weight 
for weight, being double that of copper. But when the mains 
have to be insulated, copper is absolutely unapproachable, on 
account of its greater conductivity, volume for volume, which is 
165 per cent. of that of aluminium. Besides the advantages set 
forth above, aluminium is not poisonous, and is pre-eminently 
adapted for the manufacture of cooking utensils. On the other 
hand, tin ware is not particularly cheap in the long run, for it is 
constantly wearing out ; cast iron is heavy and brittle ; and copper 
requires to be frequently re-tinned in order to avoid all danger to 
health. Inasmuch as an aluminium saucepan costs no more in the 
first instance than a copper one, weighs much less, is perfectly 
innocuous, and does not periodically need a fresh inside, it is not 
surprising that the employment of aluminium in kitchens and 
canteens is spreading rapidly. A steady demand for aluminium 
is springing up in various kinds of printing processes, as well as in 
lithography. The metal appears to answer admirably for the 
construction of rollers used in calico printing; and when its 
surface is properly prepared, it is also capable of replacing the 
ordinary lithographic stone. It can easily be imagined that, 
instead of having cumbrous and heavy stones, which can be 
— only on special slow-running “litho” machines, it is far 

tter and cheaper to use thin sheets of a metal which can be bent 
into a circular form and printed on rotary presses. 

_ One of the largest uses to which aluminium has been applied is 
in metallurgy, where its valuable metallurgical properties were 


discovered and utilised. It is common knowledge among steel 
makers that ingots often turn out spongy at the top; and when 
particularly good ingots are required, the faulty portion is cut off 
and melted over again. By the introduction of a very small pro- 
portion of aluminium to iron, steel, or brass, either in the mould 
or in the ladle, the founder can be quite certain that the ingots 
wil! be solid all through. When used in this way aluminium has 
the peculiar virtue of instantly liberating all the gases contained 
in the metal, and of keeping it fluid for a longer period, so that 
by the time the casting solidifies the gases have had an oppor- 
tunity to escape. In almost all steel works, and in all the 
principal foundries, aluminium is now being employed; and reports 
from some of these state that the result is a reduction in the 
wasters by 80 or 90 per cent. In this case aluminium does not 
actually replace any other metal, but by its own special qualities 
is useful as a means of improving physically and chemically some 
of its older rivals and friends. 

Aluminium in shipbuilding,—The use of aluminium in shipbuild- 
ing is growing rapidly, on account of the almost inestimable advan- 
tage of its great saving in weight. Four or five years ago a small 
canoe was made on the Thames of two sheets of aluminium stamped 
and riveted together. In 1892 Messrs. Escher Wyss, of Zurich, 
constructed a small launch entirely of aluminium, driven by a 
naphtha motor; and in the following year they-built for Mr. 
Nobel another larger vessel, which has been in use ever since, 
and is now on one of the Swedish lakes. During 1894 and 1895 the 
author had on the Thames between Windsor and Maidenhead a 
similar vesse], which is now at work at Foyers. A much more 
ambitious attempt was made by Messrs. Yarrow in 1894. By 
request of the French Government they built of aluminium the 
whole of a second-class torpedo boat, 60ft. long by 9ft. 3in, beam. 
This boat weighed in full working order, but exclusive of armament, 
only 94 tons; and attained during a run of two hours, carrying a load 
of three tons, and with engines indicating about 300-horse power, a 
mean speed of 205 knots—an advance of 34 knots over all previous 
records. Several yachts, including the Vendenesse, were also con- 
structed atthe same time ; but they do not seem to have been a real 
and permanent success, owing probably to the adoption of an unsuit- 
able metal. As pure aluminium was not strong enough alone, it 
was thought better to use an alloy containing about 6 per cent. of 
copper in the construction of some of these boats. 
possesses a tensile strength of 14 tons per square inch ; but, as 
already stated, this material is absolutely untrustworthy in sea 
water, owing to the rapid corrosive action set up between its two 


ing any other metal than copper for plating sea-going vessels 
unless it were afterwards painted, aluminium has always been used 
bare, which the author considers a mistake. If the aluminium 
had been protected from direct contact with the water it would 
have lasted much better. Unfortunately this comparative 
failure has materially discouraged the adoption of aluminium 
| in shipbuilding ; and although it is now well recognised that 
| the pure metal, and several of its alloys which do not contain cop- 
per, stand the action of salt water better than iron or steel, some 
time is likely to elapse before these premature tests are forgotten. 
Eventually, however, when further experiments have been carried 
out, there is no reason why a suitable alloy should not be adopted 
which, when properly used and protected from direct contact with 
sea water, would resist corrosion as effectually as the majority of 
materials now employed in shipbuilding. These remarks refer 
only to the keel and other parts of the vessel below water, and 
chiefly to such craft as are to navigate the open seas. For all 
internal work aluminium is perfectly safe; and it is specially 
suitable for adoption in the Navy, where the presence of wood 
and other inflammable material should be discouraged as much as 
possible, lest it lead to fires during action. In all boats sailing on 
fresh or inland waters the corrosion is less ; and when portability 
is desired, as in the case of expeditions to little known parts of the 
world, even if the aluminium do suffer corrosion, this is of trifling 
moment in comparison with the advantage of smaller weight to be 


recently constructed an 18ft. boat for a party going to Klondyke, 


even to the rivets, nails, bolts, and nuts. 
which pack into one another ; and the whole can be put into a box. 
Messrs. Forrestt and Son, of Wivenhoe, have also furnished a 
flotilla of two launches and a barge, for Major Gibbons’ trans- 
African expedition which started in May. The vessels are built 
in sections on the Hodgetts principle, each piece measuring about 
6ft. 6in. by 3ft. 9in., and weighing less than 120 lb., so that two 
natives can easily carry one between them by means of oars on 


different pieces can be put together in a variety of ways, forming 


the moment ; it is possible to have either two 26ft. launches and 
one 22}ft. barge ; or one 444ft. launch and two 15ft. barges ; or 
one 37ft. launch, one 224ft. barge, and one 15ft. barge, &c. One 
launch is fitted with an awning, the other carries a mast and sail, 








LAUNCHES AND TRIAL TRIPS. 


Messrs. WM. DoxFoRD AND Sons, LIMITED, launched from their 





This vessel has been built to the order of Mr. Othon A. Statha- 
tos, of Braila, Roumania. Her principal dimensions are :— 
Length, 335ft.; breadth, 46ft.; depth, 264ft. The engines—also 
of Messrs. Doxford’s make—have cylinders 24}in., 40in., 66in., and 
45in, stroke, the boilers being 13ft. by 1lft. 6in., fitted with 
Howden’s forced-draught system. The deck machinery consists of 
six steam winches, supplied by John Lynn and Co.; windlass by 
Emerson, Walker, and Thompson Brother ; capstan by R. Roger 
and Co.; the steam steering gear being made by John Wigham, 
and donkey boiler by Riley Brothers. The vessel is to be fitted 
throughout with a complete installation of electric light by the 
Sunderland Forge and Engineering Company, Limited. She is 
the forty-third of this type now afloat. During construction the 
Polymitis has been under the supervision of Captain Hanos. The 
—s ceremony was performed by Miss Doxford, of Silksworth 
all. 

On Thursday, the 21st inst., Messrs. Wigham, Richardson, and 
Co., launched from their Neptune Shipyard a large steel screw 
steamer which they are building for the Eastern service of the 
Deutsche Dampfschiffahrts Gesellschaft ‘‘ Hansa,” of Bremen. 
The steamer, which received the name of Ehrenfels, is a similar 
vessel to the Hohenfels and Tannenfels recently built by Messrs. 
Wigham, Richardson, and Co. The steamer will carry 
8000 tons deadweight, and will be built to obtain Lloyd’s highest 
class ; her decks will be of teak, and she will have a limited amount 
of passenger accommodation. Her engines and boilers will both 
be constructed by Messrs. Wigham, Richardson, and Co., and, like 
the previous vessels, the engines are balanced on the well-known 
Yarrow, Schlick, and Tweedy system, which is now so deservedly 
ares for the best class of marine engines, whilst the boilers will 

e fitted with forced draught on Howden’s system. The nam- 
ing ceremony, which was performed by Miss Raiser, of Worms-am- 
Rhein, was witnessed by a goodly company. 

On Monday, the 18th inst., the s.s. Euston, built by Messrs. 
Ropner and Son, of Stockton-on-Tees, for Messrs. Evan, Thomas 
Radcliffe, and Co., of Cardiff, made her trial trip. This steamer 
is built off the three-decked rule, with full poop, bridge, and top- 
gallant forecastle. The saloon and cabins for captain and officers 
are fitted in the poop ; the accommodation for engineers and appren- 
tices is arranged for in iron houses on the bridge deck, the 
crew being berthed in the forecastle, as usual. The steamer will 
carry about 4400 tons deadweight on Lloyd’s summer freeboard on 








a light draught of water, and has all the most recent appliances 


This alloy | 


ingredients. Moreover, although nobody would dream of employ- | 


transported. For instance, Messrs. David White, of Glasgow, have | 


weighing only 1? cwt., which is wholly composed of aluminium, | 
It is made in sections | 


their shoulders. The chief peculiarity of these boats lies in the | 
interchangeability of the twenty sections composing the fleet. The | 


three separate boats of such sizes as may be most convenient at | 


yard at Pallion on Friday the turret-deck steamer Polymitis. | 


for expeditious loading and unloading her cargoes, her Feneral 
outfit and equipment being most complete and fully up to date 

The steamer is fitted with a set of powerful triple-expansion engines 
by the well-known engineers, Messrs, Blair and Co., Limited of 
Stockton-on-Tees. This is the sixth steamer Messrs, Ropner and 
Son have built for the same owners, The trial trip proved yer 

successful in every respect, the machinery working very cali 
factorily and giving out the best results, a speed of 11 knots being 
attained. The steamer has been built under the superintendence 
of as ee Hesketh, the owners’ superintending surveyor, whilst 
Mr. Jones looked after the engine department. These gentlemen 

together with Mr. Radcliffe, the managing owner, were present at 
the trial trip, and were highly pleased with the results, whilst the 
builders were duly represented - Mr. Robert Ropner, jun. After 
the run and adjustment of compasses, the steamer put into the 
Wear, to load for Marseilles. 

The s.s. Prince Arthur was successfully launched on the 19th 
inst. from Messrs, Earle’s shipbuilding yard at Hull. This vesge} 
is the second mail and passenger steamer built by Messrs. Karle’s 
Company this year to the order of the Dominion Atlantic Railway 
Company, of Canada, and, like her sister the Prince George, has 
been constructed under the supervision of Messrs. Flannery 
Baggallay, and Johnson, of London and Liverpool, to the highest 
class at Lloyd’s, and in conformity with the British Board of Trade 
and the United States regulations. Her dimensions are as follows: 
Length, 280ft.; breadth, 38ft.; depth moulded, 17ft. 3in., the 
hull being of steel and having some considerable additions to 
scantlings in comparison with those required by the rules. First. 
class accommodation is provided for 340 persons, and 44 second. 
class passengers can alsc te carried. Amidships a spacious dining 
saloon has been arranged, capable of holding foo passengers, and 
this apartment, together with the saloon entrance, has been 
designed and carried out in handsome style. The second-class 
passengers are housed in the forward ‘tween decks. ‘The general 
arrangements for lighting, heating, and ventilation have been 
designed on the most modern principles by means of a duplicate 
installation. Ample arrangement has been made for the carriage 
of cargo, and the deck machinery for dealing with this is of a 
powerful and complete description ; being designed for the fast 
speed of 19 knots on service, powerful engines and machinery have 
been fitted. The engines are of the triple - expansion, four. 
cylinder, twin-screw type on the Yarrow-Schlick-Tweedy system. 
The dimensions of the cylinders are 26in., 40in., 45in., and 4din., 
with a stroke of 30in., and steam is supplied by four large single- 
| ended boilers worked under forced draught by electrically-driven 
|fans. There are also bronze propellers, each propeller being 

driven by a separate pair of engines. Special attention has been 

paid not only to the convenience, but also to the important matter 
| of safety, there being a full outfit of boats, life-saving and fire 
appliances, also an automatic fog signal and powerful search-light 
for use at night or in thick weather. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE demand for pigs is remarkably good, and shows little signs of 
slackening off. Complaint is, however, made by consumers of the 
almost impossibility of making their business pay with pigs as dear 
as now. Instead of Northampton pigs at 45s. 6d. to 46s. 6d. per 
ton, the price should be, they assert, nothing over 40s.; and to 
assist blast furnace owners, the railway rates should, they contend, 
be reduced from the Northampton districts into Staffordshire 
from the current 5s. 8d. or 5s. 10d. per ton to 2s. 6d. per ton. A 
nominal price for Midland pigs delivered in this district is 40s. per 
ton, and if this figure is to be permanently exceeded more of the 
Staffordshire works will have to be shut down. 

Derbyshire pigs keep at 47s. to 48s. for forge descriptions 
delivered here, and local makes are quoted 42s. and 43s. for com- 
| mon, 45s. 6d. to 46s. and upwards for second-class, with best at 








| 52s, 6d. to 55s. per ton. West Coast hematites are quoted 60s. to 
60s. 6d. per ton delivered here for mixed numbers 1, 2, and 3, 
and forge sorts 58s. 6d., but the ‘‘ Ulverstone ” brand is quoted 
| 62s. to 62s. 6d. for mixed numbers, and the same price to old cus- 
tomers for No. 1, though from new customers 63s. 6d. is demanded 
for this last, which is a foundry iron. 

The local production of pig iron is to be increased shortly by the 
blowing in of another furnace at Netherton, near Dudley, which it 
is understood will add about 500 tons a week to the present out- 
put. Local blast furnace owners learn with some interest that in 
the United States just now the pig iron position is almost exactly 
the reverse of the English, advices just received in this district 
stating that American pig iron is in full supply at nearly the lowest 
prices that have ever been quoted, such as 12 dols. to 12 dol, 
50 cents for Bessemer pig, and 11 dols, 25 cents to 11 dols, 75 cen‘s 
for No. 1 foundry. 

Satisfaction was expressed this—Thursday—afternoon in Bir- 
| mingham that the Spanish war continues to have so little effect 
| upon the supply of Spanish ore to this country, and it is now 
| believed that there will be no difficulty in procuring full supplies 
however long hostilities may last. One Welsh firm was credited 
on ’Change here with having 40,000 tons in stock. 

Associated unmarked bar makers command £6 5s., but outside 
firms are still selling at £5 17s. 6d. and £6. How they can afford 
to do this with raw materials at the present price is a constant 
surprise ; the bulk of the trade unhesitatingly declare that such 
firms are making heavy losses. Nut and hurdle iron is £5 12s. 6d. 
to £5 15s.; hoop iron, £6 5s. to £6 10s.; and gas tube strip iron 
still £5 17s. 6d. to £6. 

Second-class merchant iron, for which there is a steady inquiry, 
is changing hands at £6 103, to £6 12s. 6d., while marked bars 
are preserved at £7 to £7 10s. The action of these latter firms in 
declining at the quarterly meetings to put up prices, notwith- 
standing the rise in pig iron and fuel, has been a good deal ques- 
tioned. The market, however, generally agrees that the trade 
took a wise course, since any other step would probably only have 
resulted in the second-class bar makers obtaining yet more orders 
that formerly went to the marked bar people than they have 
hitherto done. 

Sheets singles, are quoted £6 53. to £6 7s. 6d.; doubles, 
£6 7s. 6d. to £6 10s., with a few firms asking £6 12s. 6d.; and 
lattens, £7 to £7 2s. 6d., and occasionally £7 5s.—this last, how- 
ever, only being a nominal figure. 

The steel trade continues in an excellent condition, the works 
being busy on orders already in hand, and new contracts being 
offered to such a number and extent as is impossible for many of 
the works to fill. Prices are quoted at:—Bessemer billets and 
blooms, £4 15s. to £5; best Siemens ditto, £5 to £5 5s.; steel 
bars, £6 5s, to £6 7s. 6d.; steel plates, £5 17s. 6d. to £6 2s. 6d.; 
steel angles, £5 10s. to £5 15s.; and girders, £6 5s. to £6 7s. 6d. 

Structural ironwork and heavy iron foundry continue to furnish 
a good deal of employment, though there is a slightly slacker ten- 
dency in the engineering branches proper. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
Maxnchester.—The exceptionally strong position throughout the 
engineering, iron, and steel trades of this district, to which [ have 
7 referred, is being fully maintained. In pig iron new 
usiness is’ perhaps still coming forward in but limited quantity, 
but makers are so heavily sold that some of them do not care about 
quoting at all for the present, and the general tendency of prices 
is to harden, This applies also to the principal sections of the 








finished iron trade, and activity prevails all through the steel 
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—— 
ith a steady upward movement in prices, In all branches 
trade, sean srewnite of work continues to be reported, and the 


of ~ affords every indication that the present activity may be 
out tained for what, under existing conditions, would appear to 
ogg ae an indefinite period, The rapid development of 
be application of electricity in all directions is, of course, an 
- eat factor in bringing forward a large weight of work, whilst 
a eneral industrial activity of the country has its natural effect 
. reakening up all sections of engineering. The extended naval 
programnne of the Government, which is certain to be followed by 


d warlike preparations on the part of other Powers, will 
also necessarily bring a considerable weight of work into the hands 
¢ marine and general engineering firms in this country, 
" The Manchester Iron Market on Tuesday was but moderately 
attended, with perhaps some temporary check upon business owing 
A the usual holiday stoppages that have now coramenced in neigh- 
bouring industrial centres. In pig iron business was rather slow, 
t there were more inquiries than had been coming upon the 
et recently, with buyers in some instances apparently anxious 
to place contracts for forward delivery, which, however, makers 
showed little disposition to entertain. Prices were all exceedingly 
firm, with an upward tendency in some directions. Lancashire 
makers are not quoting anything under their full list rates of 
47s, 6d. for forge to 49s. 6d, for foundry, less 24 delivered Man- 
chester, with.a probability that they may harden upon these 
owing to district makers being to a large extent out of the 
market. Quotations for Lincolnshire iron are also unchanged, 
but some makers are still quoting 6d, above the basis list rates, 
and decline to sell under 44s, for forge to 46s. 6d. for foundry, 
whilst in one or two cases they are practically withdrawing quota- 
tions altogether, and Derbyshire foundry is difficult to buy even 
at 50s. to 61s. net, delivered Manchester. Both Middlesbrough 
and Scotch iron show a slight advance upon the minimum quota- 
tions of last week. For good-named foundry Middlesbrough 
makers are again quoting 4¥s, 4d, to 49s. 7d., with ordinary 
G.M.B.’s averaging about 40s, net, delivered by rail Manchester. 
Glengarnock is quoted about 50s. to 50s. 3d., and Eglinton 
50s. bd, to 50s, 9d., with ordinary foundry brands of American 
pig iron firm at 47s, 6d., and special brands about 50s., delivered 
Manchester docks, 

In the finished iron trade there is an active demand for bars, 
and with makers well sold, prices are tending to harden on the 
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present minimum basis. Some local makers are cautious about 
selling further at £5 17s, 6d., and there is a talk of putting up 
the minimum to £6, at a meeting to be held probably next week, 


but whether this will secure general support 1s perhaps doubtful. 
Staffordshire bars remain at £6 2s. 6d. to £6 5s., but makers of 
these would, in the event of any further upward move in Lanca- 
shire qualities, advance the minimum to £6 5s. delivered here. 
Hoops are in fairly good request at the asso-iation list rates ; 
sheets still show no appreciable improvement. 

A brisk tone characterises the steel trade, and prices continue 
toharden. Good foundry hematites now average about 61s. to 
62s., less 24 delivered here. Local billets are firm at £4 10s. net. 
Steel bars range from £6 2s, 6d. for some local makes up to 
£6 10s. and £6 12s, 6d.; common steel plates, £6 10s. to 
£6 12s, 6d.; and boiler plates, £6 17s, 6d. to £7 delivered in this 
district. 

Messrs. Laird Brothers, of Birkenhead, have laid the keel for a 
new fast South-Eastern boat for the Folkestone and Boulogne 
service. ‘This vessel is being specially built for the cross-Channel 
traffic in connection with the 1900 Paris Exhibition, and is an im- 
provement upon the Princess of Wales, just being completed for 
the same company. The Argentine training ship Presidente 
Sarmiento, also built by the firm, has satisfactorily completed 
her speed, coal consumption, and gunnery trials. The Wolf 
torpedo-boat destroyer has been taken over by the Government, and 
this makes the tenth of the 30-knot boats that have been designed, 
built, and engined by the firm for the British Government, and 
which have satisfactorily passed through their trials. 

The members of the Manchester district of the Amalgamated 
Society of Engineers held their annual demonstration on Saturday 
at the Belle Vue Gardens, and presentations were made to Mr. F. 
Eatwistle, the chairman, and Mr. Sykes, the secretary, for the 
services they had rendered during the recent struggle. Mr. 
Entwistle, in returning thanks, remarked that when he had entered 
the society about forty years ago, they had only eleven branches 
and 2000 members in Manchester ; at the present time they had 
twenty-seven branches and 6600 members. As to the society 
generally, notwithstanding the recent lock-out, they had prac- 
tically the same number of members now as at the commencement 
of last year, At the beginning of 1897 they had 87,313 members, 
and at the end of June, 1898, they had 86,924. The society had 
therefore gone through the struggle without much damage. ‘There 
was every evidence that the union would soou recoup itself from 
the loss they had sustained. Though they had met with a reverse 
at present, so far as the diminution in the hours of labour was 
concerned, yet he had every confidence that it had only been 
retarded, and that many in that room would live to see the eight 
hours day come into operation. 

A good deal of prominence has been given in the daily Press 

to what has been termed the “‘Labour Parliament,” held in 
Manchester last week, with a view of bringing about a fedcration 
of trade unions. The proceedings have, however, not 
very much importance, and received no official support whatever 
from either the Amalgamated Society of Engineers or the Steam 
Engine Makers’ Society. The meeting was, I understand, held 
simply to promote theinterests of one of the many socialistic schemes, 
and which practically are in opposition to the official Trade Union 
Vongress scheme. As the Amalgamated Society of Engineers have 
voted in favour of the last-named sch being di dasa 
basis they are, of course, not likely to commit themselves to a 
competitive scheme before the official one has been brought up 
for definite consideration by the next congress ; and discussing the 
question of trade union federation with a representative of the 
society, he said that, personally, if they were to have federation it 
would be best first to form separate trade federations—for all 
branches of the engineering and iron trades, coal trade, cotton 
trade, &c.—and then combine these trade federations in a national 
federation, If a question arose in any branch or branches of any 
trade, and the federation of that particular trade found it could 
hot adequately support the men affected, then the matter could 
be brought before the general federation, to be dealt with as con- 
sidered best. 
_ The coal trade is perhaps showing rather a quietertone. House- 
fire qualities are in exceedingly limited request, and hanging more 
at the collieries, whilst holiday stoppages of works in some of the 
outside manufacturing districts are also tending to temporarily 
restrict here and there requirements for other descriptions of fuel 
for manufacturing purposes. The general position, however, is 
more satisfactory than is usual at this time of the year, and 
although about four days per week is becoming the average work- 
ing time at many of the house-fire collieries, most of the pits are 
still being kept on practically full time. Prices are also being 
steadily maintained, and it is only in very exceptional cases where 
there is any real giving way upon list rates. The lower de- 
Scriptions of round coal are moving away readily for ironmaking 
and other manufacturing purposes, and colliery proprietors have 
ho difficulty in disposing for shipment of any surplus supplies that 
may be temporarily thrown on their hands by works stoppages in 
neighbouring districts. It is only in exceptional cases where 
steam and forge coal could be bought at the pit mouth anything 
under 7s, per ton, whilst for some special sorts 7s. 6d. is quoted. 
Engine fuel fully maintains late rates, with slight advances quoted 
by some of the Lancashire collieries, where they are short of 
Supplies, Generally, however, in the open market prices are 
without quotable change, as there are fairly ample supplies from 
other districts, which tend to check any appreciable upward move 
Mm prices -here. Common slack averages 3s, 6d.; medium 4s, to 
4s, 34.; best qualities, 4s, 6d. to 5s. at the pit mouth, 





In the shipping trade an active inquiry is kept up, this being 
largely due to the protraction of the South Wales strike. Ordinary 
steam coal delivered Mersey ports, are readily fetching 8s. 6d. to 
8s, 9d., with some special sorts quoted 9s. up to 9s. 3d. delivered 
Garston Docks or High Level, Liverpool. 

The Manchesterand Northern Counties Federation of Coal Traders’ 
Association is evidently determined to fight out to the end the 
conflict with the railway companies over the sidings rent question, 
upon which the Federation has already been successful in cases 
that have gone before the Law Courts and to arbitration. At a 
meeting held in Manchester, after reports had been laid before 
the members, of the various legal and other proceedings that have 
so far been taken in connection with the attempts of the railway 
companies to enforce their claim for siding rents at 6d. per day, 
unqualified approval was unanimonsly expressed as to the course 
which the Executive had so far adopted, and which had been sup- 
ported by the Court of Agee, and also by the arbitrator 
appointed by the Board of Trade. The meeting also endorsed the 
action of the Executive in defending the appeals-to the House of 
Lords by the Midland and London and North-Western Railway 
companies, and further decided that a special levy of two guineas 
per member should be made with a view to raising the requisite 
funds, while special donations were 1lso promised by a number of 
the members, 

The arrangement recently come to between representatives of 
the federated coalowners and the Miners’ Federation for bringing 
about a settlement of the wages question on the basis of a 24 per 
cent, advance in October, a revival of the Conciliation Board, and 
a definite understanding with regard to a fixed maximum and 
minimum rate of wages for the following two years, is not being 
very favourably received by the miners, whoin some of the important 
Lancashire districts have returned a majority of votes against 
accepting the proposed settlement. Mr. Radcliffe Ellis, the secre- 
tary of the federated coalowners, states, however, that in these 
settlement proposals the employers had made a great concession, 
and could go no further. Any greater present advance than the 
one agreed to was entirely out of the question, and would be 
resisted if the men declined to accept the 24 per cent. and put 
forward further demands. 

Barrow.—The hematite pig iron market is in a very healthy 
condition, On the part of steelmakers there is a big demand for 
iron. Prices are firmer at advanced rates. Makers are quoting 
52s. to 53s. per ton, net f.o.b., good parcels of mixed numbers of 
Bessemer iron. In the warrant market prices are firm, sellers 
quoting 51s, 5d. per ton net cash. The stores of warrant iron have 
been reduced during last week by 5430 tons, leaving 149,054 tons 
still held. This represents a decline on the year of 35,396 tons. 

The general demand for steel is brisk. For rails the inquiry is 
healthy, on both home and colonial account. Large shipments 
are being made every week. Heavy rails are at £4 10s. per ton. 
There is much briskness in the demand for shipbuilding material, 
consequent on the state of the shipbuilding trade. "Ship plates 
are at £5 18s. 9d. to £6, and firm at these rates. Boiler plates 
are at £6 18s. 9d., and angles at £5 15s. per ton. 

The engineering and shipbuilding trades are very busy. 

Iron ore is in full demand, and raisers have much dificulty in 
meeting all the requirements of smelters. Average sorts are at 
13s. to 14s. 6d., and best qualities at 16s. per ton net at mines. 

Coal and coke are in good demand at late rates. 

The shipments of pig iron for the week stand at 11,750 tons, 
compared with 6933 tonsin the same week of last year, an increase 
of 4817 tons. The iron shipments for this year stand at 287,395 
tons, compared with 249,936 tons last year, an increase of 37,459 
tons. The steel shipments last week were 15,093 tons, compared 
with 8534 tons the corresponding week of last year, an increase of 
6559 tons, This year 317,778 tons of steel have been exported, 
compared with 251,438 tons last year, an increase of 66,340 tons. 

In order to effect a complete drainage scheme in Furness, and 
develope an area in which heavy deposits are known to exist, 
three of the mining companies at Lindel-in-Furness have combined. 
The new firm will be known as Harrison, Ainstie, and Co. This is 
the name of the oldest firm engaged in the hematite iron trades. 
By the combining of these companies it is expected that big 
developments in the iron ore trade will follow. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


At the date of our last report there was a good deal of 
disquietude in the Yorkshire coalfield. It was not merely that 
the pit-lads’ movement for an advance of wages had considerably 
dislocated business, and in the re-arrangements made at various 
collieries added materially to the cost of production, but the men 
were not quite disposed to follow the lead of the officials with 
regard to the proposals respecting wages recommended by the 
Miners’ Federation of Great Britain. In differerent parts of the 
district the offer had been distinctly declined ; and it was felt that, 
unless the Executive of the Yorkshire Miners’ Association could 
prevail upon their constituents to accept counsels of moderation 
and common sense, there would be trouble ahead. But a more 
peaceful aspect now prevails all round, and disturbance is not 
anticipated. In the general coal trade merchants state that they 
have small stocks in hand ; but, as they are buying simply to meet 
day-to-day requirements, they have as yet felt no inconvenience 
through the pit-lads’ strike and other adverse influences. A larger 
tonnage than usual is being taken to London ;-but the demand, 
in spite of the closure of the Welsh coalfield, is not equal 
to the output, and stocks are accumulating at several 
of the district collieries. Best Silkstones now make 9s. to 
9s, 6d. per ton ; ordinary, from 7s. 6d. per ton; Barnsley house, 
8s. to 8s. 6d. per ton ; seconds from 7s, per ton. In steam coal 
purchases in the open market have been made at Is. 6d. to 2s. 6d. 
per ton more than contract prices. This is entirely owing to the 
diminution of output caused by the action of the boys. As the 
shipping demand is exceptionally brisk at present, buyers at the 
Humber ports have had to take inferior qualities of coal at dearer 
rates in order to meet their requirements. Barnsley hards gene- 
rally made from 6d. to 1s. per ton over contract prices, quotations 
in the best qualities ranging from 7s. 9d. to 8d. 6d. per ton, and 
in seconds from 6s. 6d. per ton. Gas coal fetches 7s. 6d. to 
8s, 6d. per ton. In engine fuel the diminished output has raised 
prices from 6d. to 1s. per ton in the open market. Nuts are from 
6s. to 7s. per ton ; screened slack, from 4s. 6d. per ton ; pit slack, 
from 2s. 6d. per ton. Coke is a little dearer, the bulk being sold 
at 9s. to 10s, per ton in ordinary qualities, and 11s, to 12s. per ton 
in best sorts, 

The difficulty with the pit-lads has at length been arranged. The 
joint committee, composed of representatives of the Miners and 
Coalowners’ Association, met at Sheffield on the 22nd inst., and an 
arrangement was agreed upon embodying an offer to be made to 
the lads. On the following day the officials of the Yorkshire 
Miners’ Association and others were engaged in explaining this 
offer to the lads and endeavouring to bring about a settlement. 
In this they were fortunately successful, and arrangements were 
made for work to be resumed, which has already been done, a 
considerable number of the lads going down the pit last Monday. 
The cases before the Barnsley court, in which judgment was sus- 
pended pending a settlement, have now been withdrawn, the 
difficulty having been got over on the terms arrived at by the 
joint committee at Sheffield. The terms include a moderate 
advance, and an equitable adjustment of individual complaints. 

Hematite — remain unchanged, West Coast fetching 61s. 
per ton ; and East Coast, 59s. per ton ; common forge iron, 42s, 
per ton, all at Sheffield. 

At the East End the large works have their plant fully employed 
upon military, marine, and railway material, but there is some 
complaint that the Government do not follow up former orders for 





armour-piercing projectiles, While the armour-plate departments 


have as much work as they can produce, the costly machinery 
specially prepared and fitted up for the production of projectiles 
is only partially employed, and the staffs of skilled and highly- 
paid workmen have to be kept upon inferior work instead of that 
for which they were rtm engaged. The different firms state 
that they cannot possibly let these men leave, as it would not be 
easy to get them back again when work came in. it is pointed 
out that immense quantities of projectiles will be needed for the 
new ships of war, and there seems no reason why the machinery 
should now be standing idle. It would seem good business for 
the Government, as well as for the makers, to place the orders 
and let them be completed at leisure, instead of having a great 
rush ina time of emergency. Extreme briskness is reported in 
heavy shafting, steam castings, and marine and engineering work 
generally. There is also a good deal doing in the various descrip- 
tions of structural iron work, building in the Sheffield district 
having rarely been so brisk as it is at present. 

It has long been the boast of Sheffield that it produced nothing 
in the shape of the cheaper grade of goods which are the chief . 
productions of the French, German, and American houses, It 
would seem, however, that the increasing demand for lower-priced 
articles has caused local firms to turn their attention to such goods 
for certain markets, particularly in the East and Far East, where 
the trade is at present caitdaieale carried on by Germany, Russia, 
and Sweden. In one establishment in Sheffield, which has been 
fitted up with modern machinery, special attention is being given 
to the production of finished spoons and forks, the output of which 
is stated to be twenty tons a week. There has been an enormous 
trade recently done in these articles, All the spoon and fork firms 
have been very busy for months, but there has been nuthing to 

ual the call for the cheaper class of goods of this description 
which is now being experienced. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

A SOUND and substantial improvement may now be considered 
to have set in in the pig iron trade, and the lull in business, which 
is one of the characteristics of June and the greater part of July, 
has given place to considerable activity in buying. e prospects 
are promising and healthy, and a buoyant tone has sprung up, 
both buyers and sellers expecting an uncommonly brisk autumn 
trade. A large business has been done this week, and producers 
are so well off that they have been able to raise their quotations, 
and to realise the advances, There have been plenty of buyers 
desirous of purchasing iron for autumn delivery, and it is apparent 
that they can gain nothing by waiting. Makers are so well off 
already for orders for autumn execution that they can at least 
afford to maintain the present prices, but the chances are that 
there will be a further substantial increase, as that is the experi- 
ence almost invariably in August. The satisfactory situation is 
indicated by the fact that though the end of the month is almost 
reached, and though shipments for the month are comparatively 
poor, prices have steadily gone up during the last few days. It is 
unusual to have advancing prices near the end of a month, the 
opposite being the general rule, for mostly there are some weak 
speculators ~ i must sell before the close of the month, and 
therefore there are some cheap lots to be met with during the last 
week of the month. That does not appear to be the case this 
month, for the speculators are making every effort to keep the 
iron, so that they may take advantage of the higher prices which 
must rule next month. Cheap money is in their favour. Thus 
there is little iron offered by second hands, and it is a long time 
since makers had to contend with so little competition from them. 

The lowest price reported for Cleveland warrants during the 
recent lull was in the third week in June, when 39s. 9d. was taken ; 
this week 40s. 94d. cash has been quoted, a higher figure than has 
been named since the early part of May. No. 3 Cleveland pig 
iron, which for a long time stood at 40s. 3d., and which last week 
was procurable at 40s. 6d., has not been sold under 40s. 9d. this 
week, and that was taken only for small lots for delivery this. 
week. Makers have not taken less than 40s. 10}d., and now 4ls,# 
is their minimum—a price which they are able to realise ; indeed, 
they have obtained it for a large quantity of iron sold this week. 
No. 1 is steady at 42s. 6d., and No. 4 foundry has been raised to 
40s., as if is in good demand and is rather scarce. Grey forge is 
somewhat plentiful, and the price remains stationary at 38s. 6d., 
but it is expected that when the deliveries to Scotland are again 
in full swing forge qualities will‘improve in value like the rest. 

The increased activity in the steel trade, and the large demand 
for hematite pig iron in consequence thereof, have enabled makers 
to raise the price of local hematite pig iron, and the quotation for 
mixed numbers for early delivery is fully 52s., and odd lots only 
can now be met with at 51s. 6d. Makers are the firmer as they 
consider that pigs have not ‘gone up in proportion to the rise in 
plates and angles, and they hold that, whereas the plate makers 
are realising good profits, they find it difficult to make ends meet. 
No increase in the price of Rubio ore is reported ; on the contrary, 
there is some easing in the value since Spain has sued for peace, 
and there is now no likelihood of the ore trade being interfered 
with. Merchants are rushing ore into this district as fast as they 
can, for the dry weather is an advantage to them, and the ore 
received will come up to the guarantee. Very heavy stocks of ore 
are now held, and some ironmasters have a difficulty in finding 
room for any more. The price of average Rubio ore is about 
14s. 3d. per ton, delivered on the wharves in the Tees or Tyne. 

Shipments of pig iron from the Cleveland district during July 
have been poor, but that is always the case in the seventh month 
of the year, and thus this feature does not detrimentally affect 
the market, or prevent the upward movement in prices. The 
quantity shipped up to 27th was 77,046 tons, as compared with 
92,163 tons in June, and 85,004 tons in July, 1897, to 27th. The 
stock of Cleveland pig iron in Connal’s public warrant stores, on 
Wednesday, was 91,715 tons ; increase for month, 1640 tons, The 
stock of hematite pig iron was 42,785 tons ; decrease for month, 
2214 tons, 

There can be no doubt about the excellence of the situation in 
the finished iron and steel industries. Demand is very brisk, and 
in all branches the tendency of prices is upward; in fact, a 
further advance is-reported in the prices of plates, partly because 
of the announcenient made in Parliament relative to the Navy. 
Manufacturers have as much as they can do to meet present 
requirements, indeed some of them cannot do it, and have to 
refuse orders offered to them, not because of the price, but because 
they have no chance of executing them. On account of this 
briskness even the Admiralty have found shipbuilders indifferent 
about booking their contracts. Steel ship plates have been raised 
to £6, and iron ship plates to £5 15s., both less 24 per cent. and 
f.o.t., and they can realise these figures. Steel ship angles are at 
£5 15s. ; and iron ship angles £5 11s. 3d., while common iron bars 
are stationary at £5 7s. 6d., all less 24 per cent. f.o.t. The 
advance in steel rails to £4 12s. 6d. net at works is maintained, 
and deliveries are increasing. 

The finished iron statistics of production and prices for May 
—June, compiled on behalf of the Conciliation and Arbitration 

rd, by Mr. Waterhouse, show an improvement in price on 
the previous two months, but a decrease in deliveries, the latter 
solely on account of the unexpected curtailment of the produc- 
tion of iron plates. Considering the great and unexampled 
activity in the shipbuilding industry it might have been expected 
that there would have been a large increase in the deliveries 
of plates, and it must be inferred that the builders have increased 
their consumption of steel. The average realised price of all 
kinds of manufactured iron in May—June was £5 4s. 2:99d. per 
ton, this being 1s. 557d. more than in the previous two months. 
It is the largest advance that has been pe nee for a long time, 
but does not carry with it any advance of wages for the men, as 
according to the sliding scale the price must rise £5 7s. 6d. before 





there can be another advance. Plates improved in value by 
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3s, 2d. per ton, but angles only went up 5d., and bars and rails 
each showed a slight decrease. The deliveries of all kinds of 
manufactured iron declined 2355 tons or 9 per cent. The follow- 
ing is the summary supplied by Mr. Waterhouse :— 


Sales During the Two Months ending 30th June, 1898. 


A ee Percentage Average net 
Weight invoiced. : 

Description. of selling price 

P Tons cwt. qrs. Ib. total. per Rig 

& s. d. 
Reis... « (0M. 2, ® 2°88 .. 4 16 10°28 
Plates -- 8385 16 3 8. 34°46 5 2 9°80 
Bars... .. 11,724 7 a 6. 48°16 5 6 5°44 
Angles .. 3,530 ’ 8 14°50 .. 5 1 9°62 
24,340 : 8:2 100°00 5 4 2°99 


The activity in shipbuilding appears likely to be considerably 
prolonged, judging from the way in which orders for new vessels 
are being booked and offered. i 

The briskness in the coal trade of the North of England, which 
has been so marked during the last three or four months, in fact, 
ever since the Welsh strike commenced, is even greater than at 
any time this year ; indeed, it has probably never been equalled 
since the unprecedented times of 1872 and 1873. This being so, 
the Durham coalowners could not refuse the request of the men 
that the temporary advance of 2} per cent. which in May was given 
for the following six pays owing to the ptional ci ti 
should be continued, as these circumstances are still existent. 
Accordingly, the owners have decided that the increase in wages 
shall be given for other six pays, that is, for three months. There 
is extraordinary activity in the shipments, and coalmasters cannot 
fully meet the oe. Steamers are detained in consider- 
able numbers at the shipping places for lack of their cargoes, an’ 
buyers have paid 14s, 6d. per ton f.o.b. for best steam coal, 
delivery within the next fortnight. For over next month 13s. 6d. 
is the tigure, and 6s. 3d. is realised for smalls, Best gas coals are 
sold at 9s. 6d. to 10s..f.0.b. The prices to be paid by the Sunder- 
land Gas Company for its supply for the next twelve months, the 
quantity aggregating about 100,000 tons, average 9s. per ton, a 
higher rate than the last contract prices. Deliveries of gas coal 
are increasing. Unscreened bunker coals are firm at 10s. to 
10s. 6d. per ton. Blast furnace coke is realising 14s, 3d. delivered 
at Middlesbrough furnaces, 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

BustNEss has been irregular in the pig iron market this week. 
As the holidays are now practically at an end, a little more inquiry 
is being experienced, but the market has been variously influenced 
from day to day by reports as to a reduction in the shipping trade 
of Middlesbrough, and by probable scarcity of hematite ore, so 
that prices of warrants have been unsteady. Business has been 
done in Scotch warrants from 46s. 6d. to 46s. 8d. and back to 
46s, 5d. cash, and 46s. 84d. to 46s. 94d. one month. Cleveland 
iron has been very quiet, business being at 40s. 9d. to 40s. 6}d. 
cash, and 40s. 10d. to 40s. 8d. one month. There has been rather 
more inquiry for hematite warrants, which have sold from 51s. 6d. 
to 51s. eid. and back to 51s. 54d. cash, and 51s. 94d. to 51s. 8d. 
one month, 

The prices of Scotch pig iron are as follows:—Govan and Monk- 
land, f.o.b. at Glasgow, Nos. 1, 46s. 104d.; Nos. 3, 46s. 4}d.; 
Wishaw and Carnbroe, Nos. 1, 47s.; Nos. 3, 46s. 6d.; Clyde, No. 1, 
5ls.; No. 3, 47s. 6d.; Gartsherrie and Calder, Nos, 1, 51s. 6d.; 
Nos. 3, 47s. 6d.; Summerlee, No. 1, 52s.; No. 3, 47s. 6d.; Colt- 
ness, No. 1, 56s.; No, 3, 48s.; Glengarnock at Ardrossan, No, 1, 
5ls. 3d.; No. 3, 46s. 3d.; Eglinton at Ardrossan or Troon, and 
Dalmeilington at Ayr, Nos. 1, 47s. 9d.; Nos. 3, 46s.; Shotts at 
Leith, No. 1, 52s.; No. 3, 47s. 6d.; Carron, at Grangemouth, 
No. 1, 52s.; No. 3, 48s. 6d. 

Now that the steel works are again in full cperation Scotch-made 
hematite is in better demand. Last week prices were raised about 
6d. per ton, and merchants now quote cis 6d. for delivery in 
railway wagons at the works. 

The output of pig iron in Scotland is well maintained. There 
are eighty-one furnaces in blast, compared with oy, ed this 
time last year ; and of the total forty-two are producing Hematite, 
thirty-three ordinary, and six basic iron. 

The stocks of pig iron in the Glasgow stores show a small 
decrease of 180 tons since last week, and now amount to about 
328,000, which is 25,000 tons less than at this time last year. 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 4666 tons, compared with 4739 in the corre- 
sponding week. There was despatched to Holland 675 tons; 
Russia, 465; Germany, 370; United States, 20; Canada, 15; 
India, 75; Australia, 100; Italy, 133; Belgium, 60; Spain and 
Portugal, 30; China and Japan, 50; other countries, 70; the 
coastwise shipments being , against 2404 last year. The 
arrivals of Middlesbrough pigs at Grangemouth were 2659 tons, 
being a decrease of 1434 tons; and there is a total decrease in 
these imports since the beginning of the year of 10,428 tons. 

The steel trade promises to be even busier than ever, The steel 
makers have advanced their prices 2s. 6d. per ton. 

The finished iron trade is fairly active, and prices are firm. 

_The coal trade is recovering from the effects of the holidays, 
and there has been rather more doing the last few days. Main 
coal is quoted, f.o.b. at Glasgow, 9s.; splint, 9s, 6d.; ell, 9s, 9d.; 
and steam, 10s, 6d. to 11s, per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

As regards steam coal, the demand is very steady, and during 
the last few days improved prices are quoted Wid-week, on 
’Change, Cardiff, the figures for best were Bs. 6d. to 23s, 6d., and 
in some cases for best as much as 24s, As is small steam, 

rices are very firm, 12s, 3d. to 12s. 6d. ; and for seconds, small, 
Tos. upwards. Dry coal is selling at 16s, 6d. to 18s.; Monmouth- 
shire, 17s, 6d. to 18s. 6d.; seconds, 14s, to 16s.; No, 2 Rhondda, 
13s. 9d. to 14s, 3d. Swansea prices -—Anthracite, 12s, to 13s. 6d.; 
seconds, 11s, 6d. to 12s, 6d.; ordinary large, 10s, to 10s. 6d.; rubbly 
culm, 5s. to 6s., Swansea, f.o.b. 

Cardiff export of coal last week was quite up to the quarter’s aver- 
age. As regards Swansea, it almost came up to the record, the 
total being 50,283 tons. This, with 9195 tons of patent fuel, gives 
sufficient evidence of the vigour of trade. Work at the whole of 
the collieries is very satisfactory. 

Some of the Cardiff shipments of last week were notable. One 
day I noted 2800 tons to a entany 3000 tons to Punta Arenas, 
3500 to Rio, 3600 to Leghorn, 2400 to Santos, and 50 tons coke 
and 3000 tons patent fuel to Vera Cruz. This week again there 
were several large consignments ; 5675 tons went to Talcahuano, 
3700 tons to Colombo, tons to Marseilles, 4350 tons to 
Genoa, and another of 3600 tons to the same destination. New- 
port, Mon., despatched last week a fine cargo of 5000 tons 
coal to Aden. Swansea a shipment of last week included 
17,403 tons to France, tons to Sweden, 1360 tons to 
Holland, 1400 tons to Germany, 11,204 tons to italy, 6250 tons to 
San Francisco, and 1297 tons to United States in bunkers. The 
patent fuel shipments were principally to Italy, which took 6570 
tons, and Brazil. In the patent fvel trade there is a good deal 
more activity, but coke has eased down. Few care about making 
for stock, as weather does not improve it. I note at some of the 


evens at closed steet works that they are well mortared, or 
cemented up, to exclude dampness, Coke is selling at Cardiff at 
18s. to 20s., accordi 
wood from 13s, 9d.; 


to quality ; patent fuel, 16s, to 17s.; pit- 


ubio ore, 13s, 


In the iron and steel trade a hopeful character continues, and 
the impression is that the end is not far off. Cyfarthfa holds a 
fair stock of pig iron rails, and despatched a consignment of the 
latter this week to the Maine Colliery Company, Neath. In the 
Dowlais district there is more animation, and a stranger might 
well imagine that a re-start was imminent. 

Last week a considefable number of steelworkers out of obs: 

able 


—————= 
Dock enterprise at Bristol is again to the front. On Monda 
last the Dock Committee decided to recommend that parliamentay, 
om be obtained to spend £350,000 on the development 
ortishead Dock at the mouth of the river Avon, to provide — 
the largest cargo boats afloat or building. This scheme is to take 
the place of one projected to cost a million sterling, as a new q " 
at Avonmouth, and the dockisation of the river. As the shelved 





ment were engaged for three days in carrying out a consid 
number of alterations and repairs, Extensions were made in the 
Goat Mill, with the view of expediting the manufacture of long 
length rails. Several large boilers at the back of the sheet mill 
have been taken down, and in some cases supplanted by new. In 
the machinery of the new Bessemer department there has been 
quite a revolution, and one of the old vessels has been supplanted, 
while, in addition to several alterations, the Semddion tae been 
well strengthened with concrete. The elimination of machinery, 
&c., from some of the older and disused mills has resulted in a 
mass of scrap iron for the Siemens furnaces, and the company will 
have the further advantage at a re-start of executing orders with 
greater rapidity, 

The tone in the trade is promising, though the district abounds 
with workmen who have no regular employment, and drift into 
the hayfield, into the non-associated collieries, and any chance 
labour that can be found. 

On ’Change, Swansea, this week, the pig iron market was 
reported strong, showing an improvement on the week. An 
advance of 6d. per ton has been established, and a further 
improvement is expected. Stocks are decreasing, particularly in 
hematites, the use of which is on the increase. Last week Swan- 
sea imported over 2000 tons from Workington, Ulverstone, and 
Millom. Newport, Mon., also imported largely from Millom, and 
it is evident that rival ironmasters in the North and Scotland are 
keenly alive to the fact that Welsh stocks are bare. Swansea also 
imported 228 tons scrap steel, 35 tons ingot moulds, and 4537 tons 
iron ore. In tin-plate there were large shipments last week, 
55,138 boxes being despatched, and 34,929 boxes were brought 
into stock from the works. Total stock is now 158,448 boxes, as 
compared with 178,657 boxes this day week, and 157,892 boxes 
this date last year. Selling prices have improved, and makers are 
holding out firmly for the last quotations. Bessemer steel cokes, 
10s. 3d. to 10s, 6d.; Siemens, 10s. 9d. to 11s.; ternes, 18s. 6d. to 
21s. 6d.; best charcoal, lls, 3d. to 12s, 9d.; finished black 


— £8 to £8 10s. per ton; Canadas, £7 to £7 10s, 
ther quotations are, as usual, meagre. ig iron, Glasgow 
warrants, 46s, 8d. to 46s. 6d. cash. Middlesbrough No. 3, 40s. 9d. 


prompt. Hematite warrants, 5ls. 84d.; 5ls, 6d. for mixed 
numbers f.o.b. Cumberland, according to brand. Bars, sheet iron, 
sheet steel, rails, by private arrangement. A large number of 
tin-plate mills have been laid off from work in the Swansea dis- 
trict, principally for want of the necessary coal. The mills now 
at work have to pay much higher prices for coal, and it is question- 
able if the improved quotations better the makers. This week the 
temporary stoppage of Abercarne, Mon., Tin-plate Works solely for 
want of coal is announced. In the Briton Ferry district the only 
tin-plate works going are the Villiers, Baglan Bay, and Gwalia. 
Complaints are rife in the Swansea Valley that the supply of tin 
bars is inadequate to demand. At the Duffryn eight mills are 

oing, and the Morristown and Midland are going regularly. 

vith the exception of Cwmfelin, Morristown, Pontardawe, Park, 
and Clydach, employment for the house men is irregular. 
Mannesman is more brisk, and foundries more active. At Players, 
Clydach, an electrical plant is to replace steam. 

Quite a peaceful condition prevails at Llanelly, the only cloud in 
the future being the 1874 list. For the present peace is assured. 
A six months’ agreement has been entered upon at three of the 
works, and the arrangements for Vafen and Morfa cover a longer 
period. There has beer no re-start as yet at Moorwoods, but the 
delay is only due to a few technicalities, and will soon end. Next 
month is named for the start. The leading complaint at this 
promising field of industry continues to be in connection with the 
rejection of the Llanelly and Pontardulais Bill by the Lords Com- 
mittee. This would have tapped a virgin coalfield, and brought 
the London and North-Western into the place. Meetings are 
being held, and preliminary measures taken to re-open the contest 
at the earliest possible date. 

I referred a few weeks ago to the fact that about one hundred 
old men had received a month’s notice at the various iron and 
steel works to retire, the Workmen’s Compensation Act rding 
it a matter of risk to continue them in oa yr ey urther 
weeding is expected for next month, and now nd the railways 
are going to adopt the same measure. A local railway has ordered 
its employés to submit themselves to medical test ; and one of the 
first to be thinned out is a man of thirty-two, so that the Act will 
seriously affect other men besides the elderly. 

A new cruiser is to be laid down in the building slip at Pem- 
broke Dock, now occupied by the cruiser Spartiate, which will be 
launched in September. The length of the new vessel will be 
500ft. This will beat the record for Royal dockyards, and will 
necessitate lengthening of the building slip. 

The Onyx torpedo gunboat is expected back at Pembroke Dock 
for repairs, “gos run ashore at Bantry, and is leaking. 

The Light Railway Commissioners will sit in judgment on 

upon the projected line from Minehead on to the Torrs 


destroy the scenery. 


deal of interesting information. Prior to the NS saggon. of this Mr. 
Beasley’s evidence, on the part of the Taff Vale, was listened to 
with marked attention. One of his facts I note, that since 1893 
the trade of the port of Cardiff had increased from 13,491 000 to 
17,271,000 in 1897, the difference being, he remarked, sufficient to 
fill the Windsor Dock. Some of his statements showed the ledger 
account of the Taff on the wrong side. The working of the West 
Bute Dock, he affirmed, resul last year in a loss to the Taff 
Vale of over £10,000. He calculated that since the agreement was 
entered into the Taff had lost quite half a million sterling. 

Three names are in evidence for the position of chairman on the 
Taff Vale—Mr. Vassal, the present deputy, Mr. M. Cope, and 
Lord Wimborne. The great local interests of the last-named 
nobleman entitle him to every consideration, but it is doubtful if 
he would enter upon additional obligations at a time when labour 
difficulties have disheartened the most patient. It is more likely 
that he will lessen the present burdens at the first opportunity. 
While on the subject of railways, I may add, for the unpleasant 
information of a great number of holders of stock, far and near, 
that notice has been issued to Rhymney Railway shareholders 
that there will be no dividend upon ordinary stock for the last 
half year, and it is understood also that the same course will be 
followed by the Taff Vale. Whatever. balance accrues after pay- 
ment of debenture interest and working charges will be carried 
forward. This is another proof of the serious and far-extending 
evil influences of the suicidal strike. 

Fortunately, enterprise in Wales and in outside districts, if 
staggered, is not disheartened. I have notification of the mg. | 
of Garn Coch Collieries, Swansea, by Glassbrook Brothers an 
other Swansea capitalists ; £50,000 in £5 shares, 

The Spencer House Steam Colliery Company, Forest of Dean, 
£20,000 in £1 shares, a valuable mineral property in the Ogmore 
containing all the seams of coal in the South Wales district, is to 
be sold; and I hear that a London syndicate has acquired the 
Upper Forest and Worcester Works, Swansea. 

e Lion tin-plate works, near Nantyglo, are to be gold in 
August by order of Chancery. Work is announced to begin 


be on the Rosslare end. It is stated, with authority, that con- 
cessions of an important character, which have been obtained 
from existing lines in consideration of benefits they will receive 


coal (+ 69,193 q.); 156, 


Spain is reported to have 
against 1,110,500 t. in 1896 ; Cordova, 314,000 t., against 295,882 t.; 
= gpd rojected Il au _torrs | Sevilla, 125,000 t., against 112,892.t.; Ciudad-Real, 103,000 t., 
Hill, and strong opposition is being aroused, as it is urged it will against 109,929 t.; Valencia, 94,000 t., against 130,364 t.; Leon, 

Be A 


The opposition to the Windsor Bill is now on, and yields a good | B 
1 


tons; and coastwise, 444 
26th were :—1 cargo of slates; 100 tons, pitch ; 2 cargoes, fish- 
plates ; 440 loads, pitwood ; 200 tons, old iron; and 125 tons, 
cement, 


hematite warrants, 51s. 
No. 3, 
Tafna, 
£4 10s. 
steel, coke, 9s. 9d.; Siemens, coke finish, 10s. 
Telegram : Copper, £49 18s, 9d. ; Straits tin, £71 3s. 9d. 


would cost so much, and involve a delay of eight * 
forming, the new one is favourably commented upon, “a 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

ALL departments of the Silesian iron business show considerable 
briskness, the ence ty Pd quotations being very firm, with = 
inclination upwards. Merchant iron, for instance, is decided} 
improving in price, as well asin demand, both home and foro; 
orders coming in freely. Much the same may be reported of 
plates, which had been somewhat dull before, but are in active 
request now for local and foreign consumption. The mills and 
foundries are, almost without exception, well booked forward the 
contracts secured reaching, in a ber of cases, far into the next 
quarter. Rather heavy orders for sheets have come in from Poland 
and Russia, causing a fair activity at the sheet mills, and there has 
been some slight upward movement noticeable in the condition of 
_ lately ;_ there is, however, still room for improvement, 

akers of pig iron are doing a fair business generally. 

At a colliery in Beuthen, Silesia, a serious aaibiet occurred 
last week, twenty-six men being killed. 

The various iron and steelworks in Rheinland-Westphalia are 
fully employed. Prospects remain good, and the general tone of 
the market is therefore confident and firm. Quotations, as a 
rule, tend upwards, There is a specially strong demand reported 
in foundry pig, in girders, structural material, and in heavy 
plates, From week to week the activity in the railway depart. 
ment increases. 

Ata meeting held in Cologne on the 22nd inst., the wire rod 
convention has been prolonged for three years—a fact which causes 
considerable satisfaction in industrial circles, as it will tend to in. 
crease the steady tone of the iron market. 

The coal trade in Rheinland - Westphalia is extremely brisk, 
but a scarcity in steam coal continues to be felt. Prices for coke 
show an inclination to rise. 

Output of coal in Germany rose from 86 million tons in 1896 to 
91 million tons in 1897, increase thus amounting to five million 
tons, of which 3°5 million tons fall to the Dortmund district, 

Quietness continues to prevail on the Austro-Hu ian iron 
market, nor is a change for the better expected until after the 
harvest, and even then the improvement will, perhaps, only 
be noticeable in merchant iron and in the smaller articles of manuy- 
factured goods, Pig iron remains languid. 

A slight improvement has been noticeable in the general 
position of the French iron market last week. Orders come in 
pretty freely, and there is a stiffening tendency in quotations, 

A steady and, on the whole, satisfactory busi is done on the 
Belgian iron market ; alterations worth mentioning have, however, 
not taken place upon the week. 

The Russian Government intends to raise the import on iron 
and iron manufactured goods to Siberia, by means of a direct 








that, for this purpose, special import tariffs will come into force, 

Owing to the coal crisis, caused by the scarcity of cars on the 
Russian South-Western Railway, the ironworks in Lugansk, as 
well as that in Taganrog, have been compelled to blow out their 
Martin furnaces, and the machine factory in Lugansk has been 
stopped altogether. The effect of the coal crisis is felt as far as 
Moscow, where the mechanical shops, formerly Goujon, have 
moet suspended operations, and the large brick kilns in Slawjansk 

ave likewise been blown out. 

Rich layers of pit coal have recently been found in Kazmierz, in 
Russian Poland, and a joint stock company was formed in Warsaw 
for the purpose of gaining the coal. 

Annual output of chrome ore in Turkey is reported to amount 
to 36,500 t.; manganese ore, 55,300 t.; emery, 12,500 t.; arsenic 
ore, 500 t.; antimonious ore, 2300 t.; copper ore, 10,000 t. ; zinc 
ore, 1800 t.; cadmia, 650 t.; argentiferous lead ore, 9500 t.; lead 
ore, 2500 t.; gold and silver ore, 15 t.; quicksilver, 2 t.; borax 
3900 t.; sulphur, 500 t.; lignite, 15,000 t.; boracite, 16,800 t. 
The mineral and mining industries of Bosnia and Herzegovina 
yielded in 1897 34,870 43 copper ore (—5166 against 1896); 
370,948 3. iron ore (+ 138,821 q.); 53,436 q. manganese ore 
(— 14,775 q.) ; 36,702 q. pyrites (+ 16,702 q.) ; $096,731 q. brown 
q. pig iron (+ 54,861 q.); 69,875 q. 
Martin ingots (+ 37,228 q.); 78,148 q. bars (+ 23,966 q.); total 
value of output in the mining industries was 755501 fi. (4-7719 f1.); 


while the production of the iron and steel trades was worth 
2,393,282 fl. (+ 402,058 fl.). The number of persons employed 
was 3500. 


During the last year a of coal in the different provinces of 
nm as under :—Asturia, 1,168,000 t., 


,000 ty inst 51,520 ya ge 25,000 ye oe 41,220 t.; 
‘08 t., against 480 t.; together 1,883,500 t., against 
850,947 t. in 1896. : arias ‘ 








THE NEWPORT HARBOUR COMMISSIONERS’ 


WEEKLY TRADE REPORT. 


Exports for week ending July 23rd were:—Coal: Foreign, 11,013 
tons. Imports for week ending July 


Pig iron: Scotch warrants, 46s. 54d. ; 
54d., f.o.b, Cumberland ; Middlesbrough, 
40s. 64d. prompt. Iron ore: Rubio, 13s. 6d. to 13s. 9d.; 
13s. to 13s, 4a. Steel: Siemens steel tin-plate bars, 

All delivered in the district, cash. Tin-plates: Bessemer 
ndon Exchange 


Coal: No quotations. 








TuapoaT For SourH AFRIcA—Messrs, Day, Summers, and Co.. 


of Southampton, recently launched a twin-screw tugboat, which 
has been built 

service on the coast of South Africa. The vessel’s dimensions 
are:—Length, 10 ft.; breadth, 21ft.; depth, 9ft. 6in. 
are of the comp .nd surface-condensing type ; the cylinders are 
12in, and 22in. « ameter, the stroke being 2lin. 
1lft. 3in. diameter by 10ft. long, and is constructed to work at 
110 Ib, pressure, 


t to the order of the Union Steamship Company, for 
The engines 


e boiler is 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 


have been made at the Admiralty :—Fleet Engineers: George Je 

Fraser to the Victory, for the Reserve ; W. C 

Victory, for the Inflexible ; John T. H. Denny to the hr og for 

the Orlando; Henry C. Stansmore to the Victory, for the 

taur; William H. "Pibw 

Joseph W. Allen, to the Tamar, for charge of the Wivern, an 

forthwith on the Fishguard and Rosslare Railway. The start will] for general duties in Reserve. Chief Engineer: Marlin Stuart, 
to the Vivid, additional, for charge of torpedo boats, Engl- 

neers: William 2 

William McGregor, to the Victory, additional. Assistant Engi- 


Fincham to the 


1no+ 
orth to the Victory, for the Glatton ; and 


W. Lawrance, to the Victory, additional, and 








. to 14s,; and Tafna, 13s, 3d. 


to 13s, 6d. 





Barry and Port Talbot works are progressing well, 


from the Great Western Railway when the new line is con-|neer: Archibald H. Carlisle, to’ the Ramillies, Probationary 
structed, will come into force immediately. The new dock at ee Alfred E, Cock, to the Victory, for the 
ndromeda, 


business between Hamburg and Western Siberia ; and it is said 
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——- 
AN HISTORIC BRIDGE. 


‘ four years ago John A, Roebling 
Anoot forty road suspension bridges and of 
the fa n railway bridges in America, 


the first 100g etruction of a suspension bridge of 
exper the Kentucky 


be sross the canyon Oo 
[it i) a en eae of Cincinnati, at an eleva- 
River about 275ft, above low water. The work 
tion Oe n and the towers and anchorages built 
the failure of the railroad company 

below it to be abandoned. About twenty-two 
ae later it was desired to build a bridge across 
years or at the same point for a railway from 
im ttanooga to Cincinnati, and a truss bridge 
eo 4 main structure of three spans, having a 
total length of 1125ft.; was designed by the late 
chaler Smith, M. Am, Soe, C.E., and built on the 
jine of the pro suspension bridge and 
hotween its towers. The bridge is notable, both 
one of the earliest and highest long-span 
o bridge trusses in the world, and as 
pably the first important trussed bridge in 

Pach the cantilever principle was adopted, either 
for the design or erection work of the structure. 
In the infancy of bridge work in this country 
what are now familiar principles of design and 

astomary methods of handling work were 
ventured upon and developed without the 

idance of precedent, and apart from its bold 
ai nce the Kentucky River bridge is thus of 
rene interest as a pioneer per ol of great 
dimensions, difficult conditions, and the inauguga- 
tion of new principles of design and construction. 

The general features of this bridge will be athered 
from the following, for which we are in ebted to 
the Engineering Record. 

The superstructure consists of two iron towers 
resting on masonry piers, 375ft, apart, which 
carry the channel span. This is a continuous 
double intersection Pratt truss, 525ft. long, 
overhanging its support, 75ft. at each end, where it 
jsconnected to the channel ends of 300ft. trusses, 
which with the cantilevers form the 375ft. shore 
spans. The gorge was so deep and the danger 
from the frequent floods, which were sometimes 
Soft, high, was so great that it was considered 
too hazardous and expensive to erect the bridge 
on false work trestles, so a system was devised to 
make the truss self-supporting as fast as 
assembled from each end of the bridge, and to 
build out by the cantilever system each of the 
end spans, which in reality would not serve as 
cantilevers after the erection was completed, as 
well as the continuous trusses forming the centre 
span and overhanging arms, in which, however, 
ro cantilever action was reversed in erection 
from that it was to assume in the finished 
structure. Accordingly the bridge seats were 
cut in the tops of the cliffs, and upon them were 
assembled the lower chord and vertical end 
posts. 

From the top of each end post horizontal anchor 
bolts were carried back through the base of the 
old suspension bridge towers and screwed up to a 
bearing on transverse timbers across them, Power- 
fal jack screws were also inserted horizontally in 
line of the bottom chords between the ends of the 
end panel and the solid rock, to receive the 
thrust, and by operation with the tension rods 
above to enable the protruding ends of the truss 
tobe extended, retracted, raised, and lowered. 
These arrangements provided for a certain amount 
of horizontal reaction, and enabled the top chord, 
second vertical post, and diagonals to con- 
nected, completing the first panel of the truss. 
Upon the top of the truss a travelling derrick was 
then constructed with an overhanging arm of 
sufficient length for the connection of the truss 
panels, which were ively bled and 
fastened as the derrick was moved out in the 
manner at present in use on the same kind of 
work, The panels were 374ft. deep, 18°7ft. wide 
and the trusses were 18ft. apart. The connec- 
tions were notable from the fact that the chord 
splices were riveted and the main pins forced into 
position by hydraulic pressure, on the assumption 
that they would thus enabled to act as huge 
rivets, 

Toavoid too large stresses during erection in 
the members of the 325ft. shore span a tem- 
porary wooden tower was built 196ft. from the 
abutment and the cantilever projection was 
intermediately supported upon it. From this 
point the span was continued out in the same 





manner to a permanent support on the steel 
tower, which been erected in readiness to 
Teceive it. From the steel tower the truss was 


continued on the cantilever plan until the 
erection reached the centre of the middle span, 
Where it was stopped, and the other half of the 
bridge was built out from the shore in the same 
Manner to meet it. Then the centre connections 
Were made, and the truss was completed. 








LESSONS TO BE LEARNT FROM 
THE WAR. 


TuE report of the board of officers appointed 
to examine the wrecks of the four Spanish 
armoured cruisers sunk off Santiago makes in- 
teresting reading to naval experts throughout the 
World, One of the most important lessons taught 
by this experience, according to the Engi- 
neriny News, is that torpedo tubes on battle- 
ships and cruisers, at least when fitted above 
the water-line, not only introduce an unnecessary 
complication into the armament, but form a great 
and positive danger to the shipitself. The report 
shows that the Spanish cruiser Vizcaya was 
Practically destroyed by one of her own tor- 
Pedoes ; and while it is not stated whether the 
explosion was brought about by the direct impact 

4 projectile, or by the fire resulting from the 
explosion of the shells from the attacking fleet, 

@ fact remains that several hundred pounds of 
Bua-cotton did explode on this ship, and 
Wrought greater havoc than the hail of projectiles 
to which she was subjected. 

“The enormous value of rapid-fire batteries is 
attested in this battle, where four ships pro- 
tected by 12in. armour belts were destroyed. It 
Sppears that only one 12in. projectile struck any 

these vessels, and yet they were destroyed in 
comparatively short time. The terrific and accu- 


rate fire of American sailors drove the Spaniards 
from their guns, killed many men, pierced the 
parts unprotected by the heaviest armour, and 
set fire to one after another of the Spanish ships. 
The fact that fire played such an important part 
in the destruction of at least two of the Spanish 
ships fully justifies the efforts of the naval 
authorities in reducing the amount of woodwork 
on battleships to a minimum, and leaving it out 
entirely wherever possible. Early in the Santiago 
fight the water pipes on the Infanta Maria 
Teresa were broken, and when a bursting 6in. 
shell set her on fire there was no way of putting 
it out, 

As a result of the Santiago fight it is very 
evident that rapid and accurate gun-fire, com- 
bined with speed in the vessels and good seaman- 
ship, will virtually decide the battle of the 
future before the heavy ships can approach each 
other near enough to use a torpedo on the 
enemy’s hull. Hence, torpedoes on this type of 
vessel are useless as a means of attack, and 
dangerous when exposed to the long-range fire 
of an enemy. The accuracy of the American 
gunners is shown by the fact that the Almirante 
Oquendo was struck sixty-six times in the parts 
of the ship not now submerged ; the Infanta 
Maria Teresa contains thirty-three shot-holes, 
the Vizcaya twenty-four, and the Cristobal Colon, 
which was purposely shielded by the others, was 
struck eight times inthe hull, The torpedo-boat 
destroyers were so completely wrecked by 
projectiles that they are beyond all hope of 
raisi We can honour the reckless valour of 
the Spanish admiral and his men, and regret the 
destruction of so much valuable pew 3 but 
the experience is extremely useful in the design 
of future naval armaments, and the United 
States, as in 1862, has the opportunity to teach 
European nations a few things relating to ships 
and guns that they did not know before.” 








TREATMENT OF TIMBER AFTER 
FELLING. 

Ir timber is to remain in the log peel, cover 
the ends with cheap paint, and always place on 
skids. In ordinary yard seasoning ‘‘one year 
for every inch in thickness” is an old rule. 
Inch stuff of hard woods can be seasoned well 
by air-drying six months, and then placing them 
in dry kiln or hot room. Conifers of all kinds 
can be dried very well by placing in dry kiln 
fresh from the saw. Dry-kiln seasoning disinfects 
lumber, and thereby does much to increase 
durability. 

Immersion in water for safe storage of wood 
is an old custom ; it also improves the sapwood, 
since it allows the nitrogenous materials and 
part of the carbohydrates to be eee 
fermentation without admitting the real wood- 
destroying fungi. Boiling and steaming, it is 
claimed, serve a similar purpose, and that all 
water treatments facilitate seasoning, Experi- 
ments on a large scale have not proved encourag- 
ing in this respect. The common assertion that 
rafting and hot-water treatment injure the wood 
by reducing its strength is entirely unsubstan- 
tiated. Long-time immersion hastens the darken- 
ing of wood. 

ever apply paint or other coating to green or 
unseasoned timber. If the wood is not well dried 
or seasoned, the coat will hasten decay. 

For coating, coal tar, with or without sand or 
plaster, and pitch, especially if mixed with oil of 
turpentine, and applied hot, thus penetrating 
more deeply, answers best. A mixture of three 
parts coal tar and one part clean, unsalted grease, 
to prevent the tar drying until it has had time to 
fill the minute pores, is recommended. One 
barrel of coal tar—3dols, to 4dols. per barrel— 
will cover 300 posts. 

Both tar ond ai paint have the disadvantage 
that they act as mere covers, If the wood has 
any chance to get moist before painting, they are 
harmful instead of useful. Heavy tar oils, freed 
of their volatile as well as their thick tarry con- 
stituents, such as are now offered in the market 
under the name of carbolineum, are preferable 
to paints and tars. These oils penetrate and act 
as antiseptics, actually killing the fungi, or at 
least retarding their action and development. 
They are applied with brush, or else as baths, 
usually and preferably hot. They cannot replace 

ints where the looks of the material are to be 
improved. 

harring assists merely as an insulator, separat- 
ing the wood from the ground, and, as fungi 
cannot eat their way through charcoal, they are 
prevented from entering. Generally, however, 
the process developes large cracks, and thus ex- 
poses the interior to the attacks of fungi. 

Lastly, in communities where durable timber is 
scarce, and where, as in railroad building, large 
amounts of wood are used in situations which 
favour decay, it will pay to establish a plant for 
impregnating timber with antiseptics.—Circular 
from the U.S. Division of Forestry. 








Tue Press of St. Petersburg gives a very 

r account of the lately finished line from St. 
etersburg to the White Sea. According to one 
account, the line is wanting in every comfort, 
even the most ordinary that the traveller expects 
to meet with. The highest speed as yet attained 
by the trains is fourteen versts, or not quite 
ten miles, an hour; and having attained this 
sp2ed there seems to be no desire to exceed 
it. This is not to be put down to the state of 
the line, for it has been built as well as the 
nature of the locality permitted, and the reason 
is to be sought in economical motives. To add 
to the discomfort of travellers there are no re- 


long halts are thus made more wearisome ; the 
only food to be obtained is at two stations, where 
a plate of the common, favourite red cabbage 
soup, known as ‘‘Chi,” is to be had served with 
thick cream and a lump of boiled beef. Strange 
to say, even boiling water for making tea is 
scarcely to be met with. The station buildings 
are kept very clean. The carriages are for 
the mostpart well filled, because they are few 
in number. The local population has not so far 
shown much inclination to avail itself of this 





newly-opened line, 


freshment rooms at the various stations, and the |* 





THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 
*,* When inventions have been “communicated” the 


name and address of the communicating party are 
printed in italics. 





15th July, 1898. 


15,508. TakinG Sorips out of Crupe Sxwace, J. 
Thomas and 8. Charlesworth, Liversedge. 

15,509. E.ectric CLocxs, H. WLidbourne and A. E. J. 
Ball, West Hooe, near Plymouth. 

15,510. Sanp Preparation, T. Robinson, Liverpool. 

15,511. Wuex.s of Cyciesand Carriaces, F. W. Jones, 
London. 

15,512. BLow - pipg Construction, W. M. Jackson, 
Manchester. 

15,5138. VaporisEr for Or. Sroves, W. Brandon, Bir- 
mingham. 

15,514. Drivinc Gear, P. Healy, J. Best, and R. 
Crawford, Dublin. 

15,515. Drittinc Macaine for Furnaces, J. Pollock, 
Glasgow. 

15,516. Fiy-catcuErR, G. Senior, Liverpool. 

15,517. Cvcte Gear Casg, C. Harlow and W. Harley, 
Sheffield. 

15,518. Supports for Winpow Firtt1nes, A. J. Harding, 
Birmingham. 

15,519. SrretcHeRs of UmBreELLas, W. Holland, jun., 
Birmingham. 

15,520. Tings, O. G. Moseley and B. Blundstone, Man- 
chester. 

15,521. PRintING Macuine Sueet Abvuster, J. Jow- 


let, Burnley. 
15,522. WaTER-TIGHT Doors, T. Ansboro and J. Fairie, 
‘Ow. 
15,523. WuexE.s, W. Shone, London. 
15,524. Preservative Compounps, G. Dobson, 
Leicester. 


15,525. Moutps for Castinc Sree. Incors, E. Davies, 
Bristol. 
15,526. MeraLiic Bepsteaps, G. Whitfield, Birming- 


am. 
“=. Unirorm Power Crank, D. Pugh and D. 


h, . 

15,528. Means for Rarsinc Liquips, W. Walsh, Not- 
tingham. 

15,529. GaireRs and Leaoines, H. Corbitt, Man- 
chester. 

15,530. TELEscopic Lirts, C. Grayson, Bradford. 

15,531, RatLway Automatic CommunIcaToR, T. Parkes, 
Bilston, Staffs. 

15,532. FILTER SELF-CLEANSER, M. Stephenson, Hogh- 
ton, near Preston. 

15,533, Musica, Scate Lappers, E. A. Fletcher, 
Can: 

15,534. Sarety Guarps for CHAFF-CUTTING MACHINES, 
W. Fielding, Manchester. 

15,535. Propuction of ARTIFICIAL Butter, J. Wohlge- 
muth, London. 

15,536. Brakes for Ratrtway Wacons, 8. Penney, H. 
Fisher, and J. Pollitt, Manchester. 

15,537. Suvports for Cycizs, J. Brandt, London. 

15,5388. Scorcninc TramMcaRs on GrabiEeNnTts, J. H. 
Whiteley and F. Spencer, Halifax. 

15,539. Gear for Drivinc Cyc.ies, C. Stewart, R. H. 
Sim, and D. McGhie, Glasgow. 

15,540. Rattway Spikes, C. Campbell, Glasgow. 

15,541. Krys for Rartway CuHatirs, C. Campbell, 


Glasgow. 

15,542. Protection of Prpgs from Frost, J. Archibald, 
Glasgow. 

15,543. Borris Caszs, P. 8. Brown, Glasgow. 

15,544. Grinpinc Pans for GRANULATABLE MATERIALS, 
H. H. Hodgson, Leeds. 

15,545. PaRaLLEL Ruver, A. Hill and J. Tatlock, 


Glasgow. 

ie Se for Gaucss of Borers, C. H. Laverick, 

mdon. 

15,547. PENCIL-SHARPENING Macurngs, A. J. Boult.— 
(A. K. Wheeler, United States.) 

_ ELEcTRICAL TUMBLER Switcues, R. G. Evered, 

mdon. 

15,549. Spoke-sHaveEs, E. Preston, London. 

15,550. TyPx-wRiTING Macuings, M. A. Wier, London. 

15,551. Repuctne Visration, F. Beauchamp, London. 

15,552. Pumps for Inritatina CycLe Tires, W. T. 
Powling, London. 

15,553. TREATMENT of Exp.ostves, F. W. Jones, London. 

15,554. HeRMETICALLY CLosING Bort ss, J. 8. Christie- 
Renneck, London. 

15,555. Tuses for Steam Borters, E. Edwards.—(P. 
Michelson, Russia.) 

15,556. Compounps for CLEaninc and Dyginc Pur- 
PosEs, J. Mendess, London. 

15,557. Purirication of Bring So.utions, C. C. Moore, 


‘ive! 5 

15,558. Pzn-racxs, T. J. Greeves, Manchester. 

15,559. Dritts for Sowrna Sueps, W. A. Hunter, 
iv 


erpool. 
15,560. Suspgnsion Apparatus for PLan-sirrers, F. 
Brandstaedter, Liverpool. 
15,561. ManuracturE of ALconot, A. Collette, jun., 
and A. Boidin, Liverpool. 
15,562. Woopren Vesszis, E. T. J. W. Krepel, London. 
15,568, CLutcnEs, E. H. Hodgkinson, London. 
15,564. Propucinc Burtrsr, J. N. Harris and H. 8. 
Headington, London. 
15,565. Hoipgrs for BrLt1arp Cugs, C. Bahr, London. 
15,566. Pygumatic Tires, J. W. Bayliss, London. 
15,567. WATER-SPRAYING APPLIANCE, H. A. Couchman, 


ndon. 

15,568. Apptiance for Removine Tires, P. Haigh, 
mdon. 

15,569. CAOUTCHOUC-EXTRACTING Procgss, O. Ziircher, 


mdon. 

15,570. A ComposiTE MaTeriaL, E. T. C. Weihers, 
London. 

15,571. Pumpine Devices, H. Oliver, London. 

15,572. SHutrte CatcHer, X. P. Drucki-Lubecki and 
A. Reinert, London. 

15,573. Metat Paper, I. Landauer, London. 

15,574. Securnina DeTacHaBLE Togs, K. J. Gastzsch, 


ndon. 
15,575. Dyzmsa Corton Yarns, F. I. Horrocks, Man- 
chester. 
15,576. Sewinc Macuink, H. F. Ainley, London. 
15,577. Sack Lirrers, F. G. and E. C. Broughton, 


London. 

15,578. Pneumatic TirEs, E. G. Wood and E. Armitage, 
London. 

15,579. Sarrts, V. L. Esson, London. 
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15,580. Stemmina Topacco Lgaves, G. P. and W. H. 
Butler, London. 

15,581. SappLe Cover, D, Marsh and H. J. Jobson, 
London. 

15,582. FitTerne Tuss, 8. H. Palmer and J. Bradley, 
London. 

15,588, ADVERTISING TaBLB, B. Bell, Whitley, Northum- 
berland. 

15,584. Currs, F. and R. Broadbent, Newcastle-on- 


Tyne. 
15,585. Sprnninc Frames, A. Lees and Co., Limited, 
R. Taylor, jun., and J. Clegg, Manchester. : 

15,586. Dress Trimmincs, J. Hall, Manchester. 

15,587. Sprines for Lace Macuings, W. Stevenson, 
Nottingham. 

15,588. DisENGAGING Morton for LatueEs, R. Cunliffe, 
Manchester. 

15,589. Drivina Mecuanism for Cycizs, L. C. Artinian 
and M. M. Manoukian, Manchester. 

15,590. Strrrmnc Macuing, A. G. Brookes.—(J. B. 
Hadaway, United States.) 

15,591. Sryinnine Tops, R. Bowes, Darlington. 

15,592. Parts of Cycxigs, W. J. Ginder.—(Z. Grayhurst, 
United States.) 


15,598. AUTOMATICALLY DisinFEcTING DRaINs, Ww 

Powles, London. 

15,594. Worm Sorvent, J. F. Chambers, Dursley, 

ee a oe e 

15,595. Tings, J. m, Glasgow. 

15,596. Frre-aLarms, W. Rule, Glasgow. 

15,597. Brazina Jomts, D. Crowther, Halifax. 

15,598. Bow ina InpicaTor, J. W. Hardern and D. E. 

Cooke, London. 

15,599. Rarway SIGNALLING, W. Smith and F. Hazel- 
wood, London. 

15,600. ALarm Locks, E. N. Case, London. 

a the Pengrration of Suor, W. T. Story, 

ax. 

15,602. CycLte Braxgs, W. E. Kerslake, Liverpool. 

15,603. VENTILATORS, T. Forester, Stoke-on-Trent. 

15,604. Curtinec Screws, A. Taylor and J. Ramsden, 
Huddersfield. 

15,605. Hot-waTerR Apparatus, W. 
mingham. 

15,606. AcETYLENE Gas Lamys, H. Aulton, Birming- 


Brandon, Bir- 


am. 
15,607. VENTILATING CLOsED CHAMBERS, G. J. Boon, 


mdon. 

15,608. ImpLemENts for PLantinG Szeps, G. R. Dykes, 
ndon. 

15,609. Crostne Botries, W. P. Beam, London. 

15,610. Spgaxinc Tupes, T. Fales, W. Frost, and G. 

ry, London. 

15,611. CoLLapsiBLEe Box, R. Fry and F. E. J. Murrell, 

istol 


Bristol. 
15,612. Prece-Boarps, H. Walker, Eccleshill, near 
Bradford. 


15,613. Etecrric Morors, R. C. Sayer, Bristol. 
15,614. ANTI-REFILLING BorT.eE, J. Nixon, East Ham, 


Essex. 

15,615. Urttisinc the Rise and Fat of TrpaL WaTERS, 
W. J. Hewitt and A. E. Dearden, Sheffield. 

15,616. DistrrisuTING SewacE Liqu1ps, G. E. Ridgway, 
Manchester. 

15,617. Dryinc Bricks, G. Elliott and J. T. Hickson, 
Barnsley. 

15,618. Governors for Steam EncineEs, W. Snowden, 
Leeds 


15,619. Sasp Preparation, J. Hargreaves and A. 
Poulson, Widnes. 
15,620. DetracHaBLe SappLe Sprine, R. E. Smith, 
Sheffield. 
15,621. Brackets for Cornice Poixs, C. E. Taylor, 
Birming! i 
15,622, Hxatinc Liquips and Fiuips, E. 8. Doré, 
London. 
15,623. TrLe-mMaktNe and Puncuine TaBiEs, C. Kemp- 
shall, London. 
15,624. Furnace Reversina Vatves, W. Kirkham, 
Sheffield. 
15,625. Conrectioners’ SHow Casg, C. A. Barrett, 
ndon. 
15,626. Lamp Burners, A. Decamps, London. 
15,627. Paint Remover, F. Johnson, London. 
15,628. Cust Protector, J. H. Austin, London. 
15,629. SHOE-cLEANING MacHinz, H. Mussman, 
London. 
15,630. Firrincs for Cycre Amsutances, J. L. 
Watkins, London. 
i Cuain Gear for VeLocipepes, A. Malta- 
Miiller, London. 
7, Paster Cr11nos, L. Pollastriniand A. Sicard, 
mdon. 
15,633. Cricar Licnter, H. Weiss, London. 
15,634. Fitrerinc FExep-warter, W. 
ndon. 
15,635. Moron Carriacss, E. J. Clubbe and A. W. 
Southey, London. 
15,636. Cyctz Puncrurs-proor Banp, E. B. Killen, 


Dougherty, 


aSgow. 
15,687. Mower and Reaper Finocrrs, V. Shaw, 

Glasgow. 
15,638. MECHANICAL ADVERTISEMENTS, J. H. Fowler, 


G Ww. 

15,639. CommunicaTInG beween RaILway PAssENGERS 
and Guarp, D. F. Laing, G@ Ww. 

15,640. Taste and Foxipine Bep, J. H. Reford, 


Glasgow. ‘ 
15,641. Hincz-yornt for Crates and Boxgs, O. Smith, 


15,642. FIRE-EXTINGUISHING Apparatus, F. F, Farlow, 
London. : 

15,643. SuBMARINE TuNNELS, C. and R. Paulitschky, 
London. 

15,644. SwatH Turners, E. C. Blackstone and R. E. 
Watts, London. 

15,645. TrEaTING SuLpHipge Orgs, F. Ellershausen, 
London. 

15,646. CLotH Cutters, N. Garland, London. 

15,647. Fuses for BLastine Purposgs, H. Bettermann, 
London. 

15,648. Locks, T. Weisser, London. 

15,649. Lirgsuoys, D. G. Lewis, London. 

15,650. Recorpinc InstrumMENTs, T. Nowakowski and 
8. Stiickgold, London. 

15,651. Means for Steriuisinc Liquips, R. G. Nash, 
London. 

— Cuaroinc Liquip with Gas, V. E. J. Durafort, 

mdon. 

15,653. Drivinc Cycizs, W. H. Serjeant, London. 

15,654. Preservinc Mrat, A. Zimmermann.—({The 
Chemische Fabrik auf Actien vorm. B. Schering, Ger'* 


many.) 

15,653. CycLE Hovsss, K. leicht, London. 

15,656. PresERvinG Woop, C. Tschurland C. Petraschek, 
London. 

15,657. Surcicay Pap, J. Burke, London. 

15,658. Hooks and Eygs, I. P. Doolittle, London. 

15,659. Loapina Orpwance, Sir G. S. Clarke and G. 
H. Banister, London. 

a for Tires, W. Verdon and C. H. Giles, 

mdon. 
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15,661. Lusricatinc Om Can, J. F. H. V. Hook, 
London. 

15,662. Hurp.s, H. L. Jackson, Bolton. 

15,668. Skint Fastener, A. Braun and R. Martin, 
London. 

15,664. CasEmENTS, G. Herbert, Cheltenham. 

15,665. Couptinc the Enps of Pirgs, J. Shaw, 
Halifax. 

15,666. Macuine for Emprorpery Work, C. Alexander, 


ndon. 
15,667. Pumps, H. Stone and 8. W. Hughes, Birming- 
ham 


15,668. ‘* BeeTtinc” Macuing, W. H. Chadwick, Man- 
chester. 

15,669. VentrLaTor, P. Winder and Achurch, Limited, 
Birmingham. 

15,670. SasH Fasteners, A. G. Tonks and J. Burns, 
Birmingham. 

—_ Rotary Stream Enarneg, W. Stanley, Chester- 

el 


15,672. FerRuLE VaLveE, J. Ruscoe, Hyde, near Man- 
chester. 

15,678. UNINFLAMMABLE CELLULOID, W. R. Meggeson, 
G. Pelmear, and W. H. Cummings, Middlesbrough. 

15,674. CommunicaTion in Trains, W. E. Langdon, 


rby. 
15,675. Moutpine Boxgs, W. Simpson.—{(J. C. Braun, 


Germany.) 

15,676. DeprH CoNnTROLLER for Minegs, J. Anderson, 
undee. 

15,677. GALVANISED Iron SueEps, T. D. Pearson, 
Wolverhampton. 


15,678. Woop Screws, R. Wheeldon and J. Spring, 
Manchester. 

15,679. ExpLorine the Eartu, C. L. Wells, Bordighera, 
Italy. 

= Cycugs, C. Tiemann and K. H. Miller; 
Be 


rlin. 
15,681. Apvertisinc, J. H. Bennett, Toronto, 
Canada. 





15,682. MoutHriece for TeLerHones, N. W. Harper, 
Liverpool, 





122 





THE ENGINEER 


JULY 29, 1898 








15,683. Gas Burners, G. H. Firth and W. Anderson, 
Mauchester. 

15,684. Bicycie Inrcators, E. H. Hill, Sheffield. 

15,685. STanpING FLy Trap, W. K. Wood, London. 


15,686, ELEcTRIcAL ADVERTISEMENT, E, 8. Bohm, 
London. 
15,687. Movipines, G. Holland and B. Addicott, 


Birmingham. 


15,688. AcrTYLENE Lamp for Cycrigs, L. Schmitt, 
London. . 
15,689. Hanpite Bars, A. Aldam and J. White, 

London. 


15,690. Hats, G. Dellacha, London. 

15,691. Mareriat for Light Harngss, J. H. Goodwin, 
London. 

15,692. CommunicaTIon in Trarys, J. C. Moore, East- 
bourne. 

15,693. Horse Rue and Surcincie, J. W. Newman, 
London. 

Bows of Kryiess Watcues, J. D. 
London. 

15,695. Botries, A. Cross, London. 

15,696. Gear, J. W. Deans, W. D. Foster, and A. F. 
Stray, London. 

15,697. SOLE - CUTTING 
London. 

15,698. Carryinc Carcogs, F. W. "Golby. —(C. C 
Zeymeer, Holland.) 

15,699, Game, L. Cockeral, jun., and C. F. Jacobs, 
London. 

15,7¢@0. Enoarnes for Roap Veuicies, H. Parsons, 
London. 

15,701 Curtinc Macuines, W. G. Player —(R. G. 


Schwarz, Germany.) 


Lepp, 


Presses, W. E. Simpson, 


15,702. Cottan Srup and Tre Howpsr, A. Kiick, 
London. 

15,703. Primary Evecrraic Barreries, E. Giglio, 
Liverpool. 

15,704. INTERNAL ComBusTION Motors, C. A. Halling, 
London. 

15,705 Apparatus for Givinc to the Hanp the 


NorMat Position for Writina, H. Duensing and N. 
Reif, London. 

15,706. Tiz-ups for Rippon Weavers, J. Chauvet, 
London. 

15,707. ELastocrapu, H. Goldschmidt, London. 

15,708. CoLouRING Matter, J. Y. Johnson. — (The 
Badische Anilia and Soda Fabrik, Germany.) 

15,700. Propuction of CoLourine Matrer, J. Y. John- 


son.—(The Badische Anilin and Soda Fabrick, Ger- 
many.) 

15,710. Stegrinc Gear, A. F, Spooner (4. Chapelle, 
France.) 


15,711. Fitrration of Beer, N. van Laer, Birming- 
ham. 


London. 

15,713. INcanpescent Boptigs, 
London. 

15,714. FLUID - PRESSURE VALVES, 

London. 

15,715. Drivine Gear, F. E. W. Bowen, London. 

15,716, THRASHING MACHINE ATTACHMENT, J. and R. 
Hogarth, London. 

15,717. Utirisation of Liqueriep Gas, J. B. Fournier, 
London. 

15,718. OscILLATING CYLINDER Motors, J. B. Fournier, 
London. 

15,719. ALKALI Compounps, C. A. Jensen.—{J. Muae- 

ke, Germany.) 

15,720. PaotocrarHic Dry-PLaTE CasE, J. C. Kimsey, 
London. 

21. DistrLLation of Rosin, E. G. Scott, London. 

2. Casu Recisters, The National Cash Register 

ompany, Limited.—(J. S. Crane, United States.) 


J. H. H. Duncan, 
W. H. Martin, 










15,723. Smoke - consumING Furnaces, R. Zeiler, 
London. 
15,724. Propvction of CaHromic Acip, O. Imray.— 


(The Farbwerke cormals Meister, Lucius, and Briining, 

Germany.) 

15,725. Fever Preventative, O. Imray.—{Far)werk 

Friedrichafeld Dr. P. Remy. Germany.) 

15,726. Pennotpers, A. J. Boult.—(L. Sippach, ——.) 

15,727. Groves and Guarps for Cricket, E. C. ey, 
London. 

15,728. ADJUSTABLE Banp for Straw Harts, W. G. Jones, 
London. 

15,729, Locxinc Devices for Doors, C. Kunzelmann, 
London. 

15,730. Liner for Jornts of CycLe Frames, H. W. Dover 
and P. Phipps, London. 

15,731. Mantes for Licutine, M. Sheftel, London. 

1,732. CONTROLLING Suppty of FeED-waTerR, H. H. 

€.—H. Spanier, Germany.) 

15,733. ELectric TELEPHONE TRANSMITTERS, A. M. 
Massari, London. 

15,734." Fretp Gun Carriacss, G. 8. Clarke and G. 
H. Banister, London. 

15,735. Prorectine the Hut of Vessexs, A. C. Darmer, 
Berlin. 
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36. Eiectric Arc Lamp, H. V. James, Salford. 

37. CommunicaTion for Rartway CarRiaGEs, A. J. 
Beaumont, York. 

15,738. PHorocRaPHic Exposure Meters, A. Daniell, 
London. 

15,739. Toow’ for Currinc Hoxgs in Castines, Major 
Hollingworth, Bradford. 

15,740. Exrractors for Maxine Tza, A. J. Stokes and 
E. G. Peyton, Gourock, N.B. 

15,741. Sears, P. Dobson and A. Waddington, 
Halifax. 

15,742. Parts of Cycxgs, W. J. Ginder.—(H. Grayhurst, 
United States.) 

15,743. Pranorortzs, J. Jones, Brentwood, Essex. 

15,744. INKING or COLOURING ROLtERg, F.S. Willoughby, 
Manchester. 

15,745, Pouncine the Brims of Fe.t Hats, H. H., A., 
and A. Turner, Manchester. 

15,746. Mup and Sarery Guarps for VEHICLEs, J. A. 
Wilson, Dundee. 

15,747. INDIcaTING SicNats, J. H. Cotlingham, Cran- 
lington, Northumberland. 

15,748. Tr-Ters for Beer Barrets, &c., J. Fielden, 
Bradford. 

15,749. ConvERTING YEAST into Manurg, A. J. Oxford, 
Walton-on-Trent, near Burton-on-Trent. 

15,750. Suirt Cotiars, E. A. Morton, Liverpool. 

15,751. AnimaL Traps, W. and T. D. Bayliff and B. 
Draper, Liverpool. 
Door Knops, A. Fraser, Glasgow. 

‘ — and WHEELS of Bicyc.zs, R. H. Southall, 
ecds. 


15,7. 
15, 









15 
15, 


Rupser Socket BILuiarp Cvs Tip, J. L. 

Graves, Dublin. 
as aie BaRBETTE MaGazines, A. Palmer, 

sondon, 
15,757. SELF-cLosinG Faucets, &c., H. M. Williams, 
London. 

5,758. OBTAINING Propucts from the Piru of Corn- 
sTaLks, C. A. Allison.—(L. Silverman, United States.) 
15,759. Skirt Facines, L. Sutro, London. 

15,760. BicycLe Rests, B. R. Shastri, London. 

15,761. Ixrcatinc Trrgs, J. Millard and W. 8. Buck- 
master, London. 

15,762. Sinks, A. Jowett, London. 

15,763. Dress Guarps for Bicycigs, G. Aubrey, Bir- 
mingham. 

15,764. Rip Tor Knirtinc Macuines, D. Hurley, Bir- 
mingham. 

j Supports for ELecrricaL ACCUMULATOR 

Puates, F. W. Golby.—(Cambier et Cie., France.) 

15,766. Pens, J. Y. Johnson.—(The Eagle Pencil Com- 

pany, United States.) 

15,767. Lasers, J. G. Chillingsworth, London. 

15,768. CALENDAR, W. H. Waller, London. 

15,769. Lamp SELF-REGISTERING GauGE, H. Driscoll, 

London. 
15,770. CENTRIFUGAL Macuines, Fawcett, Preston, 
and Company, Limited, and C. A. Matthey, London. 
15,771. CooLinc Beer, D. Striebeck, Barmen, Ger- 
many. 








15,772. Topacco Prrgs, F. Moon, London. 
15,778. Soap, H. A. Tilcock, London. 
15,774. Hoping Woot Tureap, H. P. G. Steedman, 


on. 

15,775. Weicuinc Sacxs of Grain, O. McCluskey, 
Dublin. 

15,776. Brakes for Cycirs, A. Wheaton, Hurlingham, 
Middlesex. 

15,777. HyprauLtic Worxkinc Vatves, F. W. Scott, 
London. 

15,778. AppLiances for Setting Broken Lips, C. 8. 
Smith, London, 

15,779. TuBEs, 
London. 
15,780. ConverTING Rotary Morton, H. H. Lake.— 
(W. H. R. Toye, United States.) 
15,781. SacK-SEWING MACHINES, 
London. 

15,782. GaRMENT CoLtars, H. H. Lake.—(The Firm of 
H. Marcus and Co., Germany.) 

15,788. THILL-coupLinG, W. E. Sherwood, London. 

15,784. REGENERATING ExHAUsT STEAM, H. H. Lake.— 
(H. J. Barron, United States.) 

15,785. Etxcrric Switcues, R. Belfield.—(C. F. Scott, 
H. P. Davis, and G. Wright, United States ) 

15,786. AsH Hoists, W. Railton, R. Campbell, and 8. 
G. Railton, Liverpool. 

15,787. CorKING Borris, J. Howard, Liverpool. 

15,788. WaTeR-TUBE Borers, R. Schulz, Liverpool. 

15,789. OvERsHoE HoLpeErs, W. H. Tillson, Liverpool. 

15,790. MourH Ora@an, M. Messner, Liverpool. 

15,791. Supptyina Fue. to Borers, J. F. Flannery, 
London. 

15.792. Execrric Morors, L. M. J. C. Levasseur, 
London. 

15,793. TRANSMISSION GEARING, F. Schneider, London. 

15,794. VEHICLE Frames, H. Livesey.—(X. Gould, 
Argentine Republic.) 

15,795. AToMIsERs, C. 
Pfund, Italy.) 

15,796. MEasuRING Tap, A. Woollatt, London. 

15,797. TRANSMITTING PowER to Dynamos, A. J. Boult. 
—(La Société Francaise de L’Accumulateur “ Tudor,” 


H. Brown and H. M. Munsell, 


A. T. Timewell, 


A. Jensen.—(0. Schiitz and A. 


15,798. Motor Venicies, A. J. Boult.-(F. M. Hille, 
Germany.) 

15,799. FirE-aRMs, H. F. Woodgate, London. 

15,800. Drivinc Gear for BicyciEs, A. T. 
London. 

15,801. ELecrric AccumuLaTors, E. Leiner, London. 

15,802. ELEcTRIc AccumuLaToRs, E. Leiner, London. 

15,803. ELecrric AccumuLatTors, E. Leiner, London. 

15,804. Curr Links, H. H. Lake.—(A. F. Richter, 
Germany.) 

15,805. Eases, W. Heath, Kilburn. 

15,806. - TELEscopE or FiELp Gtass, M. Hensoldt, 
London. 

15,807. Sat, F. F. Myles, London. 


Collier, 


15,808. WATER-SUPPLYING AppaRATUS, A. Burgin, 
London. 
15,809. Vacuum Sroprers, F. Bracebridge - Mills, 
London. 


15,810. ADVERTISING Devices, A. M. Clark.—(@. Daniel, 
United States.) 

15 811. LowERING WinpDow Sasues, E. J. and V. W. Hill, 
London. 

15,812, TELEGRAPH-PRINTING APPARATUS, F, Hachmann, 
London. 

15,818. InpExeRSs, J. N. 
London. 

15,814. Tops, E. W. Risbrough, London. 

15,815. PReEsERVING Butter, A. McD. Nathan.—(F. W. 
Stockhausen, West Indies.) 

15,816. LuBricaTING Bearinos, J. Stirling, London. 

15,817. Encrnes, C. Humphrey, London. 

15,818. Gas LicuTine, A. J. Boult.—(Z. Salzenterg, 
Germany.) 

15,819. Sat, A. E. Berry and A. Boake, Roberts, and 
Co., Limited, London. 


Young and D. 8. Jones, 
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15,820. Moror Carriaces, C. and G. Bingham, 


London. 

15,821. ARRANGING SHEETS in Book Form, A. E. 
Elbourne, London. 

15,822. BicycLtes, W. Whitaker, Keighley. 

15,823. ‘‘Easy Open” ENVELOPE, A. Jones, Wellington, 
Salop. 

15,824. Game, R. McManus and R. Dewhurst, 
Preston. 

15,825. MaGnetic Gymnastic Apparatus, C. H. Cox, 


Liverpool. 

15,826. LxeaTHER SHavinG Macwing, 8. Haley, 
Halifax. 

15,827. Lamps, J. Allen and W. I. Glazebrook, Bir- 
mingham. 


15,828. WasHING CompounD, F. L. Bartelt, Keynsham, 
Somersetshire. 

15,829. Erecrric Arc Lamps, L. J. Steele, London. 

15,830. PRevENTING the Formation of “ Laps” on the 
Rotiters of Comping Macuines, T. H. Shaw, 
Bradford. 

15,831. Pyeumatic Trres for WHEELS, F. G. Potter, 


ndon. 

15,832. Fireproor CLoTHING for FirEMEN, R. 8. Wise- 
man, Glasgow. 

15,833. Byg-propuct Dryine, E. A. Hamlyn, Man- 
chester. 

15,834. ScHoot States, H. G. Barnacle, Manchester. « 

15,835. StapLes for Boot Buttons, A. Riekmann, 
London. 

15,836. DouBLe NaiL, A. Marks, London. 

15,837. Se_r-actinc Mugs, J. Dugdale, jun., W. Hay- 
thornthwaite, and W. Tempest, Manchester. 

15,838. Soap Frames, H. Hadfield, Manchester. 

15,839. SLEEVE-LuNks, A. and L. Myersand F. R. Baker, 
Birmingbam. 

15,840. Box for Eveciassgs, A. Giessmann, Berlin. 

15,841. Carnose, O. C. L. G. J. Overbeck, Grimsby. 

15,842. Gor Batts, J. Pattison, Glasgow. 

15,843. Gotr Cuuss, J. Pattison, Glasgow. 

15,844. Timer for Bortine Eaos, F. Grafton-Wignall, 
London. 

15,845. CLEANING RiFEs, J. H. Roe, Birmingham. 

15,846. CARDBOARD CasE for CiGAaRETTES, C. H. Cohen, 
London. 

15,847. Ruspper TrREING Macuing, J. Francis, London. 

15,848. Lemon Squeezer, W. H. James, London. 

15,849. AppaRaTUs for TEACHING CHILDREN, C. M. 
Westgate, London. 

15,850. Burner for MineraL O1t Lamps, A. Wood, 
London. 

15,851. FUNNELLING WINE, S. L. Gorer and E. Polverini, 
London. 

15,852. Puriryinec Foun Water, B. Walker, Bradford. 

15,858. CigarETrE Macuines, T. H. Weir.—(F. J. 
Ludingeon, United States.) 

15,854. CrcLe Sunsnapss, G. C. Offen and F. P. Lea, 
London. 

15,855. Inrustnc Apparatus, P, E. 8. Barbé, London. 

15,856. Proputsion of VenicLes, G. B. H. Austin, 


15,857. Securrne Cranks of Cycuszs, G. B. H. Austin, 
London. 

15,858. TorLeT TaBLEs, H. Cowley, London. 

15,859. Camp Stoot, C. Hammond, London. ’ 

15,860. Weavinc Looms, J. Crossley and Sons, Limited, 
and J. Cocker, London. 

15,861. EartH Borinc Macurines, F. H. Dannhardt 
and M. Mailer, London. 

15,862. ComBrInaTION TooL, B. B. Feltus, London. 

15,863. O1L Suppty Vatves, G. D. Seaton and H. E. 
Lockhart, London. 

15,864. AUTOMATICALLY LockEp Cycie Rack, R. W. 
Vining. London. 

15,865. Preventinc ReFiLuine of Borties, D. Blum, 
London. 

15,866. Sracinc, E. Maroni, L. Merzagora, and F. 
Vigano, London. 

15,867. Propuction of FORMALDEHYDE VApourRs, G. A. 
Gaietto, London. 

15,868, BiLu Fives, A. H. Cook, jun., London. 





15,869. LuBricaTina TuBE for Srrnpxs, J. W. Wattles, 
London. 

15,870. WaTER-cLosET Bow ts, H. R. Hall, London. 

15,871. WHEELS, R. G. McDowell, London. 

15,872. Propucina Woop SusstirutTs, F. M. David, 
London. 

15,873. IexitiInc Gases, W. P. Thompson. — (A. 
Simonini, United States.) 

15,874. Coat Box, C. W. Cox, London. 

15,875. Means for CarsonaTinc Brrr, E. Howard, 
London. 

15,876. Locomotives, T. W. Scott, London. 

15,877. BELT-sHIFTING GxeaRING, A. E, Matthewson, 
London. 

15,878. WALL or Lininas for TuNNELS, G. H. Dunlop, 
London. 

15,879. Contract Boxrs, W. L. Wise.—(A. 
Italy.) 

15,880. Prssarizs, E. Rowland, London. 

15,881. Moron FLy-wHggELs, L. J.C. Levavasseur, 
London. 

15,882. Apparatus for Kinpiine Licut, P. L. Hubert, 


Diatto, 


mdon. 

15,883. Fo.prne ScreENs for NewspaPers, J. H. Fish- 
bach, London. 

15,884. INTERNAL Combustion Enaings, F. C, Blake, 
London. 

15,885. Macnetic Org Separators, H. E. Langguth, 
London. 

15,886. GLow-LAMp Rerixctor, P. de Kilduchevsky, 
London. 

15,857. Steam Generator, C. Davy, London. 

15,888. CycLE, G. A. Scott, London. 

15,889. HyprocarBon Engine, H. Wegelln, London. 

15,890. Gzar Cases, W. Dederich.—{X&. Temimel, Ger- 
many. 

15,891. Exorng, W. R. Ridings and H. and W. Crudging- 
ton, Birmingham. 

15,892, Cycig Cuains, J. W. Milligan and F. Oldfield, 
Birmingham. 

15,893. PHoTogRAPHIC CAMERA ATTACHMENT, M. Kahn, 
London. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


602,306. Manuracrure or Reriectors, 8. 0. 
Cowper-Coles, London, England.—Filed June 10th, 
1897. 

Claim.—(1) The manufacture of reflectors by a pro- 
cess of deposition consisting in applying to a prepared 
mould a coating of silver or other suitable metal, then 
depositing thereon electrically a backing of a common 
or base metal, and then separating the reflector from 
the mould by heating the same ia a water bath, sub- 
stantially as described. (z) The manufacture of 
reflectors by a process of deposition consisting in 
applying to a prepared mould a coating of silver, then 
depositing thereon electrically a backing of a common 











or base metal, then separating the reflector from the 
mould by heating the same in a water bath, and lastly 
applying a film of a non-tarnishable metal to the 
surface of the reflector to prevent tarnishing thereof, 
substantially as described. (3) For coating the re- 
flector with a non-tarnishable metal, the combination 
of a pan for receiving the reflector and a solution of 
the metal to be deposited, an anode suspended in the 
electrolyte from a hinge so as to be capable of swing- 
ing, means for swinging the anode, and electrical 
conductors leading to the anode and to the reflector, 
substantially as described. 
602,392. Steam Enoine, W. F. and E£. W. Cleveland, 
Rounthwaite, Canada.—Filed July 22nd, 1897. 
Claim.—An engine having two cylinders provided 
with main or piston exhausts, and auxiliary or valve 


|602,392| 





exhausts, arranged in such a manner that the main ex- 
haust of one cylinder produces a suction on the 
auxiliary exhaust of the other cylinder, substantially 
as shown and described. 


602,589. Turust Brarina, C. Sellers, Philadelphia, 
Pa.—Fiied October 4th, 1897. 

Claim.—{1) In a thrust bearing, the combination of 
a frame and retaining blocks secured thereto, with 
removable bearing segments, and means for securin 
the same to said retaining blocks, substantially as an 
for the purposes set forth. (2) Ina thrust bearing, a 
frame, concave retaining blocks secured thereto and 
concentric with the shaft, concavo-convex bearing 
segments concentric therewith, and means by which 
said segments may be released or secured in removing 
or replacing the same, without removing the retaining 
blocks, substantially as and forthe purposes set forth. 
(3) In a thrust bearing, a frame provided with columns 
having their inner faces parallel on planes tangential 
toa circle concentric with the shaft, concavo-convex 
segments concentric with said shaft secured to said 
retaining blocks by means of bolts, and means by 
which said segments may be released or secured in re- 
moving or replacing the same, consisting of said bolts 
and-a gland of equal diameter with said segments 
which is removably secured to the frame of the bear- 





——— === 
ing, substantially as and for the purpos 
(4) "A thrust bearing, consisting of - ae wd ‘ 
blocks secured thereto, and having their ihnee tts 


concave and concentric with the shaft, a ray 

vided with annular projections or thrust Collars, Pro. 

cavo-convex bearing segments removably secured 
0 





said retaining blocks, and concentric with shaft th 
being annular recesses therein corresponding to aid 
thrust collars, and a bearing metal facing secured 
thereto and held in place by revesses, substantially 
and for the purposes set forth. = 


602,590. Pire WrencH, L. C. Springer, Chicago, jy 
Filed November 4th, 1897. pi 
Claim.—(1) In a pipe wrench, the combination With 
a fixed jaw having a shank having a stem or handle 
portion and provided witha ratchet, of a movable a 
means for supporting and guiding said movable jaw op 
the shank of the fixed jaw, and a second shank 
pivoted to the movable jaw, provided with a loop oy, 
keeper loosely embracing the shank of the fixed jaw, ang 
with a tooth to engage the ratchet thereof, and having 
a stem or handle adjacent to and substantially paralle 
with the stem or handle portion of the shank of the 





fixed jaw, substantially as described. (2) In a pipe 
wrench, the combination, with a fixed jaw havinga 
shank having a stem or handle portion and pn- 
vided with a ratchet, of a movable jaw provided 
with a loop or keeper loosely embracing the shank of 
the fixed jaw, and limiting its motion away from 
said shank, a spring to force said loose jaw normally 
toward the shank of the fixed jaw, and a second shank 
— to the movable jaw, provided with a loop or 

eeper loosely embracing the shank of the fixed jaw, 
and with a tooth to engage the ratchet thereof, and 
having a stem or handle adjacent to and substantially 
parallel with the stem or handle portion of the shank 
of the fixed jaw, substantially as described. 


602,877. Compressor ror Arr, &c., HH. C. Sergeant, 
Westyield, N.J.—Filed June 4th, 1897. 

Claim.—{1) In a compound compressor, the com- 
bination with two compression cylinders of unequal 

ibre arran, in line with each other, of two pistons 
on one rod fitted to said cylinders respectively, the 
piston of smaller calibre being affixed to the said rod, 
and the piston of larger calibre having passages 
through it and containing a valve seat, and being so 
attached to the smaller piston as to permit an inde- 
pendent movement of the one relatively to the other, 









a valve affixed to said rod and smaller piston, and 
adapted to said valve seat for opening and closing the 
sages through the larger piston by the movement 
of the smaller one, substantially as herein described. 
(2) The combination with the low-pressure piston, 
having es through it and containing a valve 
seat and a stop facing said seat, of the high-pressure 
piston passing freely through said low-pressure pane, 
and having affixed to it a valve located between 5a 
seat and stop, and serving to open and close net 
passages, and also to transmit motion from the high- 
pressure piston in’ opposite directions to the lows 
pressure piston, substantially as herein described. 
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FOREIGN CAPITAL AND JAPANESE INVEST- 
MENTS. 


(From our Tokyo Correspondent.) 


Ivmy former article on this subject—see THE ENGINEER 
for 22nd April—I took into consideration the present 

ditions under which foreign capital could be invested 
— yan. J have now to consider the more important 
pe = more difficult subject as to what will be the 
vonditions when the revised treaties have actually come 
‘oto force; and I must premise that as there are consider- 
able differences of opinion among experts upon several 
important points, I offer my own ideas and conclusions 
with some diffidence. 

It will be necessary to consider, first, the written law 
upon this subject, and, afterwards, the spirit in which it is 
likely to be administered. 

According to the Treaty of Commerce between Great 

Britain and Japan, signed in London on 16th July, 1894, 
and the ratifications exchanged in Tokyo on 25th August 
in the same year, but not to take effect until at least 
five years after the date of signature, and after the 
Japanese Government shall have given one year’s notice 
to the British Government of its wish to have the same 
brought into operation, and to remain in force for twelve 
years :— 
" «The subjects of each of the high contracting Powers 
may trade in any part of the dominions and possessions 
of the other by wholesale or retail in all kinds of produce, 
manufactures, and merchandise of lawful commerce, 
either in person or by agents, singly or in partnership 
with native subjects; and they may there own or hire 
and occupy the houses, manufactories, warehouses, shops, 
and premises which may be necessary for them, and 
lease land for residential and commercial purposes ”’ [the 
distinction in terms which I have italicised is specially 
worthy of notice], ‘‘ conforming themselves to the laws, 
police, and customs regulations of the country like 
native subjects. They shall... enjoy respectively the 
same treatment in matters of commerce and navigation”’ 
(with at least one important exception) “‘as native sub- 
jects or subjects and citizens of the most favoured nation. 
_,.++ The Japanese Government undertakes, before 
the cessation of British consular jurisdiction in Japan, to 
join the International Conventions for the Protection of 
Industrial Property and Copyright.”’ 

But there are divers and sundry most important excep- 
tions to this roseate prospect; and it is important to note 
the points Japan omits to concede, as well as those she 
grants. The whole subject of treaty revision is admir- 
ably reviewed at considerable length in Professor Cham- 
berlain’s latest edition of ‘‘ Things Japanese.” 


Japan obtains—or retains—‘‘ the abolition of extraterritoriality, 
full jurisdiction over British subjects, the right to fix her own 
import dues, the monopoly of the coasting trade, and the exclusion 
of British subjects from the a of land, or even from the 
leasing of land for agricultural or mining purposes. . . . . . 
But all this is merely the beginning of the trouble. As the 
date for the enforcement of the treaty draws near, and men have 
to make arrangements accordingly, they find themselves confronted 
with obstacles which could never have arisen bad the negotiators 
exercised ordinary foresight. The ambiguity of the document is 
not the least of its defects, A careful consideration of what :ras 
not stipulated for, as well as of what as, shows that under the 
new treaty British subjects may not improbably lose their privilege 
of publishing newspapers and holding public meetings—in a word, 
their birthright of free speech ; and that it is doubtful whether 
doctors and lawyers will be allowed to practise without a Japanese 
diploma, Even the period for which leases can be held was left 
so uncertain as to have become the subject of endless controversy ; 
the condition of the sale and repurchase of leases in what have 
hitherto been the foreign ‘concessions,’ and the right to employ 
labour and to start industries, were left uncertain. With things 
in this state, with the great English steamship companies, the 
P. and 0. and the Canadian Pacific, probably prevented from 
carrying passengers between the ports, and with new duties of 
from 30 per cent. to 40 per cent. levied precisely on those articles 
which are prime necessities to us, but not to the Japanese, could 
any one imagine such terms ever being agreed to except as the 
result of a disastrous war !” 


The above remarks apply, of course, equally to other 
nations, most of whom have already concluded their 
revised treaties. 

This brings us to the question, what security, in every 
sense of the word, can be expected by the capitalist who 
desires to embark in a manufacturing business in Japan ? 
As we have seen, he cannot own land, but he can acquire 
“the right of superficies,” a term known in Roman, and 
I believe to some extent in German law, for a definition 
of which we must turn to the Civil Code of Japan, of 
which an excellent translation has just been prepared by 
Mr. J. H. Gubbins, C.M.G., the Japanese Secretary to 
the British Legation in Tokyo. Mr. Gubbins, by the 
Way, is popularly credited, rightly or wrongly, with the 
chief share in drawing up the revised treaty. This code 
was passed by the Diet in March, 1896, and promulgated 
in the following month, but the date for its coming into 
operation was left for subsequent determination by 
Imperial decree. The various clauses cited are not taken 
haphazard, but in the order in which one is affected by 
another, full quotations being given instead of the cross 
references found in the original text. 


265, A superficiary is one who has the right to use the land of 
another person for the purposes of owning thereon buildings, or 
bambox »s and trees, 

_266. When a fixed ground rent has to be paid by the superfi- 
Cary to the owner of the land, he, the superficiary . 

2/4. Cannot claim the remission or reduction of his rent, even if 
ie income which he draws from the land is affected by vis major ; 


275. If he obtains no income whatever during a period of three 
Successive years, or if his income during a period of five successive 
= or more is less than the amount of his rent, he may re- 
Inquish his right. i 
, 276. Should a superficiary neglect to pay his rent for two years 
M succession, or should he be adjudged a bankrupt, the owner of 
the land may apply for the annulment of the right of superficies. 
604, The period of duration of contract: must not exceed twenty 
Years, Should a contract be made for a longer period, the term 
will be reduced to twenty years. 
th € period named in the preceding clause may be renewed, but 

© period of renewal must not exceed twenty years, 





268, In cases where the period of duration is not fixed by the 
Act creating the right of superficies, the superficiary may, when 
there is no special local custom to the contrary, relinquish his 
right at any time. But when ground rent has to be paid, one 
year’s notice must be given, or one clear year’s rent to be paid. 

When a superficiary does not avai himself of the provisions of 
the gp clause and relinquish his right, a court of Jaw shall 
on the application of the parties determine the period of duration 
within the limits of twenty and fifty years, taking into considera- 
tion the nature and condition of the buildings, or of the bamboos 
and trees, and also the circumstances existing at the time the right 
of superficies was created. 

612. A superficiary may not, without the consent of the owner 
of the land, assign his right to another person. 

If a superficiary, in contravention of the provisions of the pre- 
ceding clause, assigns his right to a third person, the owner may 
rescind the contract, 

269, A superficiary may when his right ceases restore the land 
to its original state, and remove the buildings and the bamboos 
aud trees. But if the owner cf the land offers to buy these at 
their current value, the superficiary cannot decline the offer with- 
out just réasons, 

269, 277. When local custom is opposed to the provisions of the 
preceding clauses, the local custom shall be followed. 

As regards the immediate question under discussion, 
the important clauses are No. 604—apparently referred 
to under No. 266—which, for want of space, I will dis- 
miss with the remark that it appears to be contradictory 
to the second paragraph of No. 268; and No. 268, which 
has elicited a good deal of discussion. Dr. Lénholm, a 
German jurist attached to the Imperial Japanese Uni- 
versity, who has had a good deal to do with the drafting 
of the Civil Code, contends that ‘ the power to acquire 
rights of superficies for terms of any duration,” or, as 
he states it in another place, ‘for any reasonable time, 
say, fifty, a hundred, or a thousand-and-one years,” rests, 
not on any definite provision, but on the “ generally 
acknowledged principle of law that any right may be 
acquired for any time unless the law contains a special 
restriction to the contrary.’’ In other words, Clause 268 
implies that the period of duration may be absolutely 
fixed for any length of time whatever, by the mutual 
consent of the owner and the superficiary. Again, in 
opposition to all the other foreign newspapers, the Japan 
Mail takes upon itself to lay down the law that while a 
perpetual lease is subject to revision, ‘‘a lease for a fixed 
term, however long, is explicitly exempted by the new 
code from such revision.” It has also been maintained 
that the qualification ‘‘ when ground rent has to be paid ” 
—see clauses 266, 268—implies that superficiary rights 
for any period may be acquired by a single lump pay- 
men, free of any subsequent rent whatever. 

Now, opinions do not count for much when they con- 
flict with a precedent, or with the result of a test case, 
and what is locally known as the ‘“‘ Mascarenhas” case 
furnishes exactly the test that is required. Some little 
preliminary explanation is necessary. 

Some five or six years since—the precise date is 
immaterial—the Portuguese Government abolished the 
post of Consul-General in Japan, and allowed their rights 
of extraterritoriality to lapse by default. Their Consuls 
and Vice-Consuls have now no separate jurisdiction, and 
subjects of that nation have since been, to all intents 
and purposes, under Japanese law. 

By an arrangement made in 1868 between the Japanese 
Government and the foreign representatives, foreigners 
and Japanese were permitted to ‘‘make agreements 
between themselves and at their own convenience for 
leasing land or houses’’ at the Port of Kobe—Hyogo— 
where the foreign concession is of very limited 
and inadequate extent. Accordingly, in September, 
1870, Joseph Mascarenhas, a Portuguese subject, ‘“ his 
heirs, executors, administrators, and assigns,” leased 
from Yamashiroya Heishiro a piece of land measur- 
ing 168 square yards for a rent equivalent to 
about a guinea a year; and in addition he paid 
about £381 for certain buildings on the lot, and for 
the right of entry. That is to say, he virtually pur- 
chased the land and buildings for cash down at about 
their current value; but being unable to own it under 
the Japanese law, he nominally held it under a perpetual 
lease as a superficiary, although the term had not then 
come into use. The arrangement was by no means an 
uncommon one, and throughout the whole proceedings 
the perpetuity of the lease was never disputed. The 
value of the property rapidly increased, until the ground 
tax payable by the landlord amounted to more than the 
nominal rent. Mascarenhas, standing upon what he 
believed to be his strict legal rights, refused to take this 
into consideration, or to consent to any increase of rent. 
Meanwhile, the lot had been sold more than once, and 
in November, 1894, was bought by certain Japanese, 
apparently as a speculation, in the hope that they would 
ultimately succeed in driving out the foreign tenant. 
They lost no time in bringing an action against him 
for increased rent, but in the first instance were 
nonsuited on the ground that the rent for the current 
year, 1895, had already been paid and accepted. Next 
year they again claimed an increase from 4 yen to 128-91 
yen, and obtained judgment in their favour, but fixing 
the rent at 107 yen. In giving judgment the court laid 
down the principles (1) that in the case of a perpetual 
lease, if the land increased in rateable value until the 
ground tax became greater than the rent, the landlord 
would become a loser, and was entitled to redress, and 
(2) that a perpetual lease implied that it was intended to 
fix the rent at the current value, and the landlord had a 
right to claim revision of the terms if that value increased. 
Mascarenhas appealed, and the superior court not only 
confirmed the original judgment, but reaffirmed it on the 
additional ground (3) that the lease contained no clause 
specifically forbidding the increase or reduction of the 
rent. 

This decision of the Appeal Court was given 
on the 2ist May, 1895, and Mascarenhas probably 
thought that the matter was settled for the next 
twenty-five years or so; but only seven months after- 
wards the landlords brought another action, setting 
forth that the value had again appreciated, and claiming 
that the rent should be doubled. Mascarenhas, in dis- 





gust, transferred his rights to an American citizen, and 
made no further defence beyond producing the certificate 
of transfer executed at the Portuguese Vice-Consulate. 
It is worth notice that if the transfer had been admitted 
the case would have been tried in the American Consular 
Court, and probably with a very different result. The 
landlords contested the validity of the transfer (a) by 
producing their own copy of the lease, in which the words 
‘executors, administrators and assigns” had been struck 
out; and (b) on the ground that the transfer not havin 
been registered and approved at the Kencho, or loc 
court, was null and void. The Kobe Court dismissed the 
case on the ground that the erasure was not authenti- 
cated, but apparently looked upon the proceeding as a 
perfectly legitimate stratagem, not meriting any particular 
disapproval or censure. Thereupon the plaintiffs appealed 
to the Osaka Court, basing their case on the second 
ground, and producing a copy of a regulation issued in 
1884 by the Hyogo—Kobe—>prefectural authorities to the 
effect that “if within the duration of a lease the proprietor 
or the tenant wishes to transfer his rights to a third 
person, or to make any modification in the clauses of the 
contract, a declaration to such effect must be made at 
this Kencho, in order to obtain official recognition.” As 
the transfer bore no such authentication by the prefec- 
tural authorities, the Court declared it invalid. Now, no 
such regulation bearing the date of 1884 was known or 
even suspected by foreigners, until the hearing of this 
suit, and no notice or intimation of it had ever been 
given to the foreign Consuls, for a reason which will 
appear later on. 

And here comes in a curious point. According to the 
1868 arrangement, ‘‘each agreement must be reported 
by the respective parties to the Japanese authorities and 
the Consul of the nation concerned.” And the agree- 
ment in question had actually been so reported on 
January 22nd, 1896; but a few days afterwards the 
defendant was informed, by the Portuguese Consul, that 
he had received official notice from the Japanese autho- 
rities that it was the duty of the lessors, and not of the 
lessee, to apply for the registration of the transfer; that 
the lessors declined to attend for that purpose, and that 
the authorities had no power to compel their attendance. 
The Court upheld this view, and on this ground the 
judges declared the transfer null and void. It may be 
remarked that even the secret regulation of 1884 contains 
no clause stating that the lessor only is to be recognised. 

The production of this unknown regulation disclosed 
another extraordinary fact never before made public. 
In direct contravention of the arrangement made in 
1868, already referred to, it was found to contain a clause 
limiting all leases of land from Japanese to foreigners to 
aterm of twenty-five years at the most, and enacting 
that any infringement of this rule by a Japanese should 
be punished by fine and imprisonment. This explained 
the mysterious fact why ever since 1884 all negotiations 
between foreigners and Japanese for longer leases had 
failed, often at the moment of completion, on account of 
the lessor’s sudden unwillingness to bind himself for 
more than twenty-five years. And the existence of this 
clause no doubt explains why the regulation had been so 
carefully kept secret. 

The whole case, of which the foregoing is merely a 
précis, was very fully reported and well summed up in 
the Kobe Chronicle, from which I make the following 
extracts :— 

In the Browne-Kingoro suit in 1891, the Court of Cassation held 
that to justify a revision of rent it was not necessary that the land- 
lord should incur a loss, but it was sufficient if he did not obtain a 
reasonable profit. 

In the Mascarenhas case, the rent, after being increased twenty- 
six-fold by a judicial decision, was, a year later, doubled upon a 
further application by the landlords, so that a precedent now 
exists for an annual revision of rert. 

If the rent of a perpetual lease is open to revision on the ground 
that the landlord does not receive a fair profit, the rent of a 
superficies would by parity of reasoning be open to similar treat- 
ment. 

The conclusion to which we are driven is that a right of 
superficies acquired for a long term of years will be utterly 
valueless if the principal article of the contract remains open to 
constant revision. 

The Osaka Asahi—daily paper—recently published the 
substance of a reply received from Mr. M. Burchard, the 
Japanese Honorary Consul at Hamburg, by the Kyoto 
Chamber of Commerce, in answer to their request for his 
views as to the possibility of introducing foreign capital 
into Japan. The gist of his reply is as follows :— 

(a) He has not abandoned the idea of establishing a 
foreign bank in Japan, but he finds that as foreigners are 
not only prohibited by Japanese law from holding real 
estate, but also in the majority of instances cannot buy 
or sell shares in their own name, financiers in Germany 
have come to believe that it is utterly impossible for in- 
dividual foreigners to invest money in Japan. 

(6) European bankers are generally disinclined to invest 
in Japan. Rates of interest in Europe are low, yet 
skilful financiers can make as much profit at home as 
in Japan, where they believe their capital would be in- 
secure. 

(c) There would be a great development of industries 
in Japan if foreign capital could be introduced, but this 
is impossible so long as foreigners are precluded from 
any share in the management of industrial enterprises. 

If any corroborations of the above opinions are 
required they will be found in the spirit in which the 
Japanese patent laws are being administered in various 
judgments pronounced in certain cases when foreigners 
have appeared as plaintiffs in the Japanese Courts, and 
in the provisions of the proposed Naturalisation Law, 
at present postponed by the sudden dissolution of the 
Diet. Asa contributor to the Morning Post, who had 
ample opportunities for observation, recently put it :— 

‘* Japan dislikes, cordially and almost openly, the foreigner. In 
opening the country to him under the new treaties, she will not do 
so with a generous hand unless compelled. It is her avowed in- 
tention to interpret the clauses of the treaties in the strictest and 
narrowest sense. Japan wishes to use the foreigner as an adviser 
without according him any credit for his advice. She is now in 
want of foreign capital, and she wishes to obtain it without entail- 
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ing any increase of foreign influence. She wishes to adopt our 
civilisation without giving any concession in return for it, and she 
finally claims Great Britain as an ally, not because she has done 
anything for that country to justify such a concession, not because 
she wishes to compensate that country for her assistance, and not 
because she could help us in any way in Europe in the event of 
our involving ourselves in war with our neighbours. . . . If 
we were to take up Japan’s cause now, we should be quite assured 
as to the advantages we are to obtain for our action. British 
manufacturers do not now take orders for Japan under agreements 
such as they are prepared to sign, when it is a question of dealing 
with other countries, from the simple fact that they are aware that 
by so doing, in the partial state of civilisation of the country, they 
run the risk of meeting with incompetent people who do not 
understand the nature of an ordinary agreement. . . . There- 
fore it is of all the more importance that matters should be made 
very clear as to what Japan is to do for Great Britain, if we are to 
undertake heavy financial or political responsibilities on her 
account,” 

The judgments to which I have called attention are 
clearly of great importance as precedents. They indicate 
that unless the codes are explicit and definite in their 
provisions no reliance can be placed upon rights or 
principles arrived at by deduction; that contracts in 
Japan are not regarded in the Courts as having the same 
binding force as they possess in the West ; and that a 
foreign leaseholder coming into a Japanese Court has 
little chance of protection against the rapacity of his 
Japanese landlord. Above all, they suggest the utter 
worthlessness of any rights which rest upon inference 
and not upon clear and definite provisions; and so we 
come back once more to the conclusion that the only just 
and equitable arrangement, likely to work satisfactorily 
and avoid endless complications, will be the granting to 
aliens of those direct landowning rights to which, in the 
language of the Treaty, they are entitled on grounds of 
*“‘ equity and mutual benefit.”’ 








DERBY MEETING OF THE INSTITUTION OF 
MECHANICAL ENGINEERS. 
(Concluded from page 104.) 

Tue Institution dinner was held on Tuesday evening, 
July 26th, in the carriage department of the Midland Rail- 
way, and after the dinner a number of very interesting 
speeches were made. After the usual loyal toasts, pro- 
enc by the President, the toast of ‘‘ The Houses of Par- 

iament ” was proposed by Sir T. Salter Pyne, C.S.I., and 
he pointed out that Parliament holds a high position in 
the mind of the Ameer of Afghanistan, and that probably 
the average Englishman did not look upon it with the re- 
spect which was due to it. The speech as a whole was 
somewhat disappointing, but doubtless the speaker desired 
to insist upon the responsibility which was thrown upon 
the members of the Houses. 

In acknowledging the toast, Mr. Geoffrey Drage, M.P., 
said he thought far more attention should be given to the 
attitude of Russia than had yet been paid by the average 
Englishman. He himself had had the advantage of 
studying in a Russian University for some time. He 
feared the advance of Russia, and quoting Mr. Rudyard 
Kipling several times, said that seventy million Slavs 
had never yet spoken, but now they meant to speak. 
We must firmly draw a line, and say clearly to Russia— 
thus far and no further ; and if the line was overstepped 
we must be prepared to fight. If Russia or France once 
became the ruling factor at Pekin then we should never 
be able to retain our Strait Settlements, Burmah, or 
even India. 

‘“‘The Town and Trade of Derby” was proposed by 
Mr. J. M. Cook, and acknowledged suitably by the Mayor 
of Derby and Sir Henry H. Bemrose, M.P. ‘The Mid- 
land Railway Company” was proposed in a graceful 
speech by Sir Wm. H. White, K.C.B., and acknowledged 
by Sir Ernest Paget. Toastsof ‘“‘ Our Guests,” and of the 
‘* Health of the President,” were also suitably dealt with. 

On Wednesday morning a paper was read by Mr. Leonard 
Archbutt, of Derby, on “‘ Water Softening and Purification 
by the Archbutt-Deeley Process.” This paper will be given 
in a future issue, when we are in possession of certain 
drawings. A discussion followed. 

Mr. Thornycroft said doubtless a considerable saving 
would be effected by softening the water before using it 
in boilers. He was, however, somewhat doubtful about 
the effect of adding carbonic acid gas to it after it was 
softened. He thought it was possible that this gas might 
act as a vehicle for oxygen and carry it to the plates, and 
so increase the corrosion. He used very thin boiler 
eo for his torpedo boilers, and it was important to 

snow whether the result he described would be actually 

brought about. Mr. Wear, who had published experi- 
mental data on the subject, considered it necessary to 
remove the carbonic acid gas before using the water in 
boilers. 

Mr. Crosland, Manchester, said the subject was one of 
great interest to all persons who had to use boilers. So 
far as his experience went, he considered the effect of 
incrustation in diminishing the evaporative power of a 
boiler had been very greatly exaggerated. Scale jin. 
thick caused practically no difference in evaporative power. 
He knew of boilers which had been put down at Christ- 
mas, and by the February following there was a deposit 
of 3in. of scale at the bottom. It appeared to make no 
difference, so that it was obvious that scale }in. thick 
could not cause a diminution of 150 per cent. in the heat 
transmission. He considered that Hin. of hard scale 
would not increase the consumption of fuel by 16 per 
cent. Hard scale was a better conductor than soft scale, 
and ;;in. soft scale was more serious from the point of 
view of fuel economy than jin. of hard scale. In 1864 
certain boilers were put down in Scarborough, and the 
furnace tubes gave constant trouble by collapsing, even 
with 8in. or 10in. of waterabove them. Ultimately it was 
found that the deposit was in a floury condition and 
was suspended in the water, causing great thickening. 
The trouble was perfectly cured by frequent blowing 
off. Water-softening ought to be more generally adopted. 
Many of the so-called boiler compounds were not only 





useless, but were in some cases positively dangerous. If 
more than five or six grains of carbonate of lime were 
present, a softening process should certainly be adopted, 
and pure water was essential in a high-pressure boiler of 
complex type. 

Mr. Bayzand Ellington, London, said that the London 
Hydraulic Power Company had been obliged to use a 
softening process, and the settling of the water had to be 
effected in a confined area; the difficulty was overcome 
by using the Clark process. At one of the stations the 
water obtained by pumping was strongly impregnated 
with iron, and they had to use a method of throwing 
down the oxide. For this purpose they adopted the 
Porter-Clark process, and used filter presses. A saturated 
solution of lime was employed to cause the deposit; the 
softening vessel had a capacity of 15,000 gallons, and the 
total capacity of the plant was 30,000 gallons per hour. 
The cloths were very rapidly destroyed. About 2,000,000 
gallons were passed through per week, and the total cost, 
inclusive of new cloths, depreciation, &e., was 1}d. per 
1000 gallons treated. The Suffolk plant mentioned in 
the paper gave a higher cost, but was, of course, a much 
smaller plant. He had also used a charcoal filter for one 
of the tanks, and a certain a:nount of lime was deposited. 
These filters were cleaned fortnightly. They obtained 
also equally good results without lime, by the use of 
sponge filters ; but these soon got out of order, and were 
costly for repairs. Charcoal was used now, and sponge 
and charcoal for filtering the Thames water. Alumino- 
ferric had been used for many years, but it was found to 
produce corrosion of the wrought iron pipes upon con- 
sumers’ premises, from the presence of free oxygen in 
the water, so its use was discontinued. 

Mr. Herschmann referred to the Beranger-Stingl pro- 
cess, which had been largely used in Austria, and the 
Schultze process, which was used in Germany, and 
strongly resembled the Clark process. 

Professor Lupton remarked that if a heating process 
was used for the deposition of the impurities, cooling 
took place afterwards, and the heat was therefore lost. 

Mr. Perks referred to Howatson’s process, and to treat- 
ment of a water containing sixty-five grains of sulphate 
of lime and sulphate of magnesium. A difficulty had been 
found with the feed pipes, as they got choked up with a 
hard substance; the pipes were replaced by new ones, 
and fuel gas was injected into the feed-water; then 
corrosion occurred in the boiler, but the pipes remained 
clean. Heating the water to 100 deg. Fah., and afterwards 
raising the temperature to 180 deg. Fah., was then tried, 
and there was no further difficulty, as the pipes remained 
clean. 

Mr. Druitt Halpin referred to the statement quoted in 
the paper as to the temperature of water at which all 
the impurities were thrown down, and he believed that 
this occurred at about 312 deg. Fah. In his thermal 
storage process water which had 18} deg. of hardness on 
going in came out with only 5 deg. or 6 deg. He thought 
it very possible the author was correct in stating that the 
mere passage of the water rapidly through a pipe kept at 
that temperature would not be sufficient, and he con- 
sidered seven hours would be about the time needed. 
The loss of heat due to incrustation was doubtless 
greatly exaggerated; the importance of the reduction 
depended upon the rapidity of transmission required. For 
instance, in some cases, an evaporation of 15°51b. of 
water was obtained per square foot of heating surface per 
hour, which was about three times that reached in 
ordinary mill practice. He considered that softening 
could be satisfactorily effected by heat alone. 

Mr. Hiller said that one of the essential features of the 
author's process was the blowing arrangement, causing 
the flakes to bring down the precipitate. The boiler 
insurance companies set their faces against blowing 
exhaust steam direct into the water, owing to the fact 
that grease would be carried over. A flocculent deposit 
was produced. In the Boby system he understood that 
it was claimed that the carbonate of lime absorbed the 
grease, rendering it possible to use exhaust steam. A 
softening process could not well be applied to two or 
three boilers, as the cost was too high. 

Mr. Hughes, Nottingham, said the question of the 
deposit of carbonate of lime was of importance to men 
as well as to boilers. For the last ten years he had used 
distilled water for drinking purposes, and found tinned 
vessels were corroded in a few weeks. It was necessary 
to use vessels coated with some form of silica. 

Mr. Stromeyer, referring to Mr. Halpin’s remarks as 
to the deposition of impurities by heat, said that, of 
course, by that process the scale must still be deposited 
somewhere. The thickness of scale was not of such 
great relative importance in a boiler as had been stated, 
as it affected the furnace end most, and all the rest was 
left in a relatively clean condition. 

Mr. Atkinson desired to call attention to a point 
which might greatly affect the results caused by incrusta- 
tion. If the deposit were formed upon the outside of a 
tube through which hot gases were passing, then, of 
course, the exterior surface from which the heat was 
evolved would be greater, but if the deposit were formed 
inside a water tube then the surface exposed to the water 
would, of course, be greatly diminished. 

Mr. Angell thought that great stress should be laid 
upon the difference in the forms of the deposit. Over- 
heating might be caused in a boiler where there was no 
visible deposit by the mere thickening of the water, 
due to the suspension in it of carbonates of lime and 
magnesium. When the water had been blown off no per- 
manent deposit could be seen. 

Mr. Sisson supported Mr. Atkinson in his statement 
that the greatest resistance to the transmission of heat 
was upon the surfaces. Hard scale in close contact with 
the iron made little or no difference. 

Professor Robert H. Smith pointed out that heat was 
transmitted from gases to metal, from metal to the in- 
crustation, and from that to the water. The loss was 
caused principally in the passage from the solid to the 





water, and hard scale scarcely affected the rate of t 
mission at all. There was a great difference betwee, 
the effect of hard scale and soft sludge. Ing bean 
was of the greatest importance that the steam should . 
able to get away from the heating surface as fast as it w 
produced. Now,a coating of hard scale scarcely affected 
this at all, as the steam was generated on the pares 
surface of the scale. In the case of soft sludge, howey, , 
the steam was produced upon the inner surface of th 
deposit, and was prevented from getting away freely by 
the form of the deposit. ‘ sbi 

Mr. Maw remarked that the factor of cost practicay 
settled the question. He should like to know if the autho 
could state the total number of gallons of water jn it 
ordinary state before softening which were evaporated 
per square foot of heating surface, and the total number of 
gallons of the same water after it had been softened, Which 
were evaporated. He knew of cases in which 250,000 t 
350,000 gallons were evaporated per square foot of heat. 
ing surface before cleaning was necessary, and that then 
the cost of cleaning was 1d. to 2d. per 1000 gallons 
evaporated. If so, the saving in the cost of cleanin 
which would be made would pay for the cost of soften. 
ing the-water. As to the incrustation, he considered that jt 
a given boiler were worked for a period not exceeding 
1000 hours, the difference in evaporative efficiene 
at the beginning and at the end of the trial would be 
negligible. 

Mr. Arthur Walker, Leeds, considered the paper most 
valuable. He had recently been to Germany, and had 
paid a visit to a large works where 40,000 tons of steel 
per month were being turned out. The owner told him 
that he considered no recent improvement which they 
had adopted so valuable as water softening. There was 
now no necessity for Sunday workin the cleaning of boilers 
and the money saved was incredible. The maintenance 
of the fire-boxes was now practically nil. The water 
used had before treatment about 23 ten-thousandths of 
carbonate of lime, and after treatment about 3 or 4 ten. 
thousandths were leftin. Ifthe water contained sulphate 
of lime, of course the cost of softening would be greater 
than in cases where only the carbonate was present. He 
had communicated with his friend in order to obtain, if 
possible, the exact cost of the process per 1000 gallons of 
water softened, but, unfortunately, he was away from 
home, and the figures could not then be obtained. He— 
Mr. Walker—hoped, however, to be able to give the figures 
at a subsequent date to the secretary. 

The President said that at Crewe Mr. Webb thought it 
better to let the boilers get dirty and clean them, than to 
spend the money upon softening the water before use; 
The Archbutt-Deeley process had b2en in use about six 
years at the works of the Midland Railway Company at 
Derby. With good water fire-boxes had a life of from 
400,000 to 500,000 miles ; but bad water reduced the life 
by one-half. 

Mr. Saxon considered that the efficiency of steam 
boilers was more influenced by the presence of dust in 
the flues than by that of scale inside. 

Mr. Archbutt, in his reply, said that corrosion could 
only follow the use of the carbonating process, after 
softening, if the carbonating were excessive; in his 
process only just sufficient free carbonic acid gas was 
introduced into the softened water to change the car. 
bonates to bicarbonates. Every natural water contained 
as much free CO, as the water after treatment by 
his process. Moreover, a most delicate test alluded 
to in the paper was employed to detect any excess 
of carbonic acid accidently produced. He should 
like to know if Mr. Perks was absolutely certain that the 
corrosion he had_referred to was caused by the presence 
in the feed-water of free carbonic acid gas. The depres- 
sions caused by pitting in boiler plates were filled with 
magnetic oxide of iron; there was no doubt a very con- 
siderable reduction in the rate of transmission of heat 
if scale were present, but he had not committed himself 
as to the accuracy of the figures quoted. He considered 
the cost of filter cloths prohibitive when a softening 
process was used for such purposes as those re- 
ferred to in the paper. Alumino-ferric should never 
be used alone, as he understood was done in the 
case referred to by Mr. Ellington, as it then had a 
corrosive effect on the metal, for free sulphuric acid 
would be present. His process was cheaper than 
that in which it was necessary to use caustic soda. 
Without desiring to throw doubt upon the accuracy of 
the statements made by Mr. Halpin as to the softening 
effect produced in his system of thermal storage, he 
would still be glad of more accurate data and precise 
figures dealing with the question. With regard to the 
removal of grease which might be present in the water 
before treatment, he had been questioned about this by 
a firm to whom he had supplied one of his softening 
plants, but had said that he did not know whether it 
would be effected, and therefore could not guarantee any: 
thing. The plant had been supplied some time ago, and 
as no complaints had been made he presumed that the 
removal of the grease was satisfactorily performed. In 
reply to Mr. Maw, he might say that when only carbonate 
of lime was removed the evaporation from softened 
water was as good as from the water before it had under- 
gone treatment, but in cases where the sulphate of lime 
had been removed the evaporation was not quite so g00 
as before, owing to the larger quantity of materials 
added, and it would therefore become essential to wash 
out the boiler more frequently. 

No further papers were dealt with on Wednesday, 
the consideration of the whole of those still remaining 
upon the list being postponed until the next meeting © 
the Institution. 

After the discussion upon Mr. Archbutt’s paper the 
members dispersed for luncheon, and in the afternoon pro 
ceeded to inspect various places of interest. A larg? 
party visited the works of Messrs. Bass, Ratcliff, and 
Gretton, at Burton-on-Trent, by special free train pro 
vided by the Midland Railway Company. Our space will 
of course, not permit of a detailed description of this 
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immense brewery, and a few words must suffice. The 
business was founded in the year 1777 by William Bass 
ona very small scale, while it now occupies premises 
extending over 150 acres. The brewery has thirty-nine 
steam engines of 750-horse power, and two portable 
engines of 26-horse power. The traffic is worked by ten 
locomotives in and out of the premises, through which 
fifteen miles of railway run. As many as 86,000 railwey 
trucks are in use during the course of six months, and 
over 600 have been loaded in a single day. The stock of 
casks consists of 40,000 butts, 132,000 hogsheads, 128,000 
parrels, 115,000 kilderkins, and 83,000 firkins, in all 
498,000 casks. About 2800 men and boys are employed 
at Burton, in addition to hundreds of others engaged in 
the various premises belonging to the company in other 
towns. The visitors were shown the whole process of 
making the beer, and were afterwards taken by train to 
see the hop stores at Shobnall. Three great warehouses 
are stored with pockets of hops to such a value that the 
premises are insured for £250,000. We were somewhat 
astonished to find that the floors and stairs were en- 
tirely of wood, and naked gas jets used for lighting. 
Surely it would be desirable to provide fireproof stores 
and electric light for such valuable property. 

Another party of visitors had meanwhile taken an 
alternative excursion to inspect the Duffield Bank Model 
Railway, belonging to Sir Arthur Percival Heywood. 
This experimental railway of only 15in. gauge, is situated 
about three-quarters of a mile from Duffield Station, near 
Derby. It was constructed in 1874, with the following 
objects :—(1) To show that an annual traffic of as little 
as 5000 tons, between two points not more than a few 
miles apart, can be transported under suitable conditions 
more cheaply and expeditiously by a locomotive-worked 
permanent railway than by road. (2) To test practically 
novelties of design in permanent way, engines, and | 
rolling stock. (3) To provide a means of carrying out | 
various experiments on adhesion, traction, and resistance. | 
The whole of the plant, with the exception of rails, | 


boilers, and steel castings, has been designed by Sir | 


Arthur P. Heywood, and has been made in his amateur | 
workshops. In these shops was also constructed the | 
whole of the plant for 44 miles of line of the same gauge, | 


| 


laid out and made by Sir Arthur to connect the Duke of | 
Westminster’s residence at Eaton Hall with the Great | 
Western Railway. This line, laid on cast iron sleepers | 
and of the most permanent character throughout, has 
carried during the two years it has been at work, without 
mishap of any kind, a traffic of between 6000 and 7000 
tons annually at a cost—including interest at 4 per cent. 
on a total outlay of £5893, and due allowance for renewals 
—of less than 1s. per ton per mile. 

The Duffield Bank line is of a permanent character, 
laid for the most part on castiron sleepers. Rather over | 
half a mile is arranged as an experimental course in the 
form of the figure 8, so as to give a run of any length 
required, and comprises three tunnels, two bridges, and a 
timber viaduct 90ft. long and 20ft. high, built as a model | 
for an army field railway. The locomotives, of the tank | 
class, have six and eight wheels respectively, with radial | 
axles, ull coupled. The rolling stock consists of open and | 
closed bogie carriages 20ft. long and of wagons of various | 
kinds, all fitted with a self-acting coupler buffer. On| 
several occasions 120 persons have been accommodated | 
in the passenger train, which has been hauled by one | 
engine up a gradient of 1 in 20 and round a two-thirds | 
circle curve of 40ft. radius. 

In the evening of Wednesday a conversazione was | 
held in the Derby Free Library and Art Gallery, by | 
invitation of the Local Committee, and the visitors | 
were received by the Mayor, Alderman Frank Duesbury, 
and by Sir Alfred Seale Haslam, chairman of the Recep- 
tion Committee. 

The whole of Thursday, July 28th, was devoted to 
visits to various works and places of technical interest. 
A large party went by special free train provided by the 
Midland Railway Company, and visited the works of the 
Brush Electrical Engineering Company at Loughborough, 
where they were received by Mr. R. Percy Sellon, general 
manager. Our readers will probably all be aware that 
the manufacturing business of the company was esta- 
blished in 1879 at the Victoria Works, Belvedere-road, 
Lambeth, but it grew so rapidly that it was found 
desirable to acquire the Falcon Engine and Car Works, 
Loughborough, which had been in existence since 1860. 
The works cover an area of about seven acres, and 
important additions have recently been made; a large 
shop is being built for the construction of motors for 
electric traction, and it will be equipped with the most 
modern tools and appliances. We were somewhat dis- 
appointed to see that so little had yet been effected in’ 
driving the various machine tools by means of electric 
motors, but the company is, of course, somewhat handi- 
capped by having entered into possession of old pre- 
mises ; it is, of course, a far easier problem to equip new 
buildings with electric transmission of power than to 
apply the system where the older method of shaft and 
belt transmission is already in use. 

A great deal of interesting work was seen in progress, 
and we were somewhat surprised to find that the 
‘Universal ” engines were being built of such large size. 
There were two sets in progress for central stations, con- 
sisting of enclosed type Universal engines of 1300 indicated 
horse-power each coupled direct to ‘ Inductor” pattern 
alternators. The number of men employed is about 1000. 
After the inspection of the works, the party was taken by 
a special train over the new Great Central Railway ex- 
tension to Swithland, by invitation of the directors, and 
visited the new waterworks of the Leicester Corporation 
under the guidance of Mr. Alderman Wood, J.P., chair- 
man of the water committee, and Mr. Frederick Griffith, 
engineer and manager. The reservoir is situated in the 
Charnwood Forest, about nine miles to the north of 
Leicester. The drainage area above the site of the 
reservoir is 3500 acres, in addition to which there is an 
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of 4400 acres. The plans were approved by Mr. Thomas 
Hawksley, past president of the Institution of Civil 
Engineers. The total cost of the land, works, and all 
incidentals thereto, amounted to £317,026. 

A separate party went by train to Milton, near Stoke- 
on-Trent, and visited the works of the British Aluminium 
Company. One of the papers read at this meeting 
refers to the production of aluminium by this company. 

Those members who attended the Belfast meeting in 
1896 had an opportunity of seeing the process of treating 
the ore at Larne. Bauxite is mined to a considerable 
extent in County Antrim, and is reduced at the Larne 
works by chemical means to alumina, which looks like 
precipitated chalk. This product is shipped off to Scot- 
land to be treated at the Foyers works by electricity, and 
reduced to metallic aluminium ; the pure metal is cast 
into ingots, and is sent to the Milton works for further 
treatment. The visitors saw the process of rolling and 
wire-drawing, and also the casting of a large dye-mixing 
vessel about 3ft. diameter of pure aluminium jin. thick. 
Owing to the shrinkage of the metal it is necessary to 
keep on pouring the molten metal long after the mould is 
quite full. The method of handling the crucibles 
seems very crude, and liable to cause accidents to the 
workmen. We presume that a light overhead crane will 
be provided before long. Large quantities of the ‘‘ notch- 
bar ’’ aluminium were being prepared for use in the steel 
works. 

On leaving Milton the party proceeded to Stoke-on- 
Trent, and there visited Messrs. Minton’s china works, 
where they were shown the various processes. These 
works were founded in 1793 by Mr. Thomas Minton, 
and the business at first confined to the production of 
earthenware. In 1821 semi-transparent porcelain was 
made, and the manufacture of china followed; in 1842 
parian ware was produced here, and then English 
majolica. The chief materials used are Cornish clay, 
blue clay, flint, Cornish stone, and bones, and about 
16,000 tons of Cornish clay from St. Austell are annually 
used in the Potteries. 

The various parties reached Derby about 2.30 p.m., 
and then went to Nottingham to attend the garden party 
given by the president in the grounds of Nottingham 
Castle, and this passed off very successfully, although a 
thunderstorm, which took place about 3 p.m., left the 
grass very wet. The whole of Friday was devoted to a 
visit to Welbeck Abbey, and a drive through the 
Dukeries. Luncheon was served in a large tent upon the 
Welbeck estate, and the Duke and Duchess of Portland 
sat at the top table. After a short speech of thanks by 
Mr. Jeremiah Head, in the absence of the president, the 
Duke of Portland responded in a very hearty speech, 
stating the pleasure it had given him to be able to allow 
the members to inspect the house and grounds. The 
weather was very cold, which detracted considerably from 
the pleasure of the drive. 

Besides the works already alluded to, the visitors had 
opportunities of inspecting a large number of interesting 
works in Derby and Nottingham, and were everywhere 
received with the utmost cordiality. In conclusion, we 
may say that the Derby meeting will be remembered as 
one of the most successful ever held by the Institution. 








THE BRUSSELS NAVIGATION CONGRESS. 
(Continued from page 102.) 

A meEETING of the presidents of sections and of the execu- 
tive was held on Thursday, July 28th, to take into considera- 
tion the question to which attention was directed in THE 
ENGINEER, when announcing the arrangements which 
had been made for holding the present Congress at 


| Brussels, as to the desirability of forming a permanent 


organisation. At present the whole system of manage- 
ment terminates with the sitting of each Congress, and 
there is no means of communication amongst the 
members or opportunity of obtaining information until a 
new committee and officers are appointed at the place 
where the next meeting is to be held, and if, as in the case 
which has occurred since the meeting held at the Hague, 
the country whose invitation has been accepted for 
the next meeting finds itself unable to carry out 
its invitation, the Congress becomes practically dead, 
and it is nobody’s business to revive it. It has 
therefore been determined to form a permanent organi- 
sation with the headquarters in one fixed place, probably 
Brussels, with representatives in all the countries which 
send delegates to the Congress. The details for carrying 
out this arrangement are to be left to the staff who have 
worked the present Congress, who are to bring up a 
scheme for acceptance at the Congress to be held in Paris 
in 1900, when the next great Exhibition is also to be held. 

One of the subjects which has occupied much attention 
at this meeting, and on which the members were invited to 
express their opinion at the Hague meeting, was as to 
the best formulary to be observed in describing the 
characteristics of tidal rivers; as to the particulars 
necessary to be collected; and as to the terms and 
measures to be used so as to be able to secure bases for the 
comparison of one river with another. Five papers 
were sent in reply to this invitation from Belgium, 
France, Germany, the Netherlands, and England. Three 
other papers were also contributed, relating to the same 
subject, on the method of measuring the cubic contents 
of tidal volumes. The necessity that some agreement 
should be arrived at on this subject is very evident to 
those who are in the habit of reading the various reports 
and descriptions of works for the improvement of har- 
bours and tidal rivers by English engineers. No definite 
system is ever followed either as to the scales adopted for 
the plan, or the proportion between the horizontal and 
vertical sections, or the units of measure. In one 
report the discharge of a river will be given in cubic 
yards per minute; in another in cubic feet per second; 
while occasionally the unit of measure is the gallon, 





overflow from the drainage area of the Bradgate Reservoir 


and of the time the hour. 


In units of length the foot, the yard, the chain, and the 
mile are all used. The vertical scale is rarely such a 
proportion of the horizontal that the same scale can be 
used. On charts low water is sometimes that of ordi- 
nary low water of spring tides, and sometimes extreme 
low water, and is rarely made referable to some fixed 
known datum. Considering that the Ordnance Survey 
has left bench marks accessible in every part of this 
country, and that there is no difficulty in connecting 
these with the surveys for rivers, canals, and railways, 
it is to be regretted that the Standing Orders of Parlia- 
ment do not make it compulsory that the sections of all 
parliamentary plans should be referred to Ordnance 
Datum instead of to some arbitrary mark selected by the 
engineer who has charge of the work. If all this varia- 
tion in the method of preparing plans and charts in 
England adds to the difficulty of comparing the charac- 
teristics of one river with another, this difficulty is greatly 
increased when foreign terms and measures are used. 
The paper selected as the basis of discussion was that 
of M. Vandervin, who had drawn certain clear rules for 
the preparation of all plans and reports relating to tidal 
rivers, which, if more generally observed, would be of 
great service. The paper. which is printed in French, is too 
bulky to reproduce, but it is well worthy of study by all 
engineers interested in this question. In the paper con- 
tributed by Mr. Vernon Harcourt, which is printed in 
English, the author follows on the same lines, and gives as 
an illustration of the way in which information should be 
given in areport examples of the characteristic condi- 
tions of the river Hoogliand the river Mersey. The other 
papers on this subject were by Mr. Ranaar, of Rotter- 
dam ; M. Franzius, engineer, river Weser; a joint paper 
by M. Bolieucley, professor of engineering at Berlin ; an’ 
M. Buchheister, of Hamburg; and M. Tranclimon 
engineer of the Ponts et Chaussées at Paris. 

On the fourth day of the Congress the members pro- 
ceeded to Antwerp, and made an inspection of the works 
which are being carried out for the improvement and 
enlargement of the quays and river, and were afterwards 
entertained at a banquet given by the Antwerp Munici- 
pality. The extensions to the port of Antwerp were 
fully described in these columns last April. 

One of the subjects which attracted a considerable 
amount of attention, and which led to a long discussion, 
was as to the means to be used for the preservation of 
the banks of ship canals. A very great difference of 
opinion was expressed in the views of the various 
speakers as to the relative advantages of stone pitching, 
piling, and vertical as against sloping walls and the use 
of berms. The outcome of the discussion was to the 
effect that no general law can be laid down, but that the 
merits of each system must depend to a very great 
extent on local circumstances and the material available 
for protective purposes at a reasonable cost. As types 
of the system adopted on the Continent and in this 
country, the papers of M. Grenier, the principal engineer 
of the Ponts et Chaussées, at Ghent, and of Mr. W. H. 
Hunter, M. Inst. C.E., the engineer of the Manchester 
Ship Canal, may be selected. 

M. Grenier, in his paper describing the works which 
have been carried out for protecting the banks of the 
Terneuzen ship canal running from the Scheldt up to 
Ghent, showed that owing to railways and buildings that 
existed along the banks of the canal, it was not possible 
to obtain the land required for widening the canal in 
order to obtain a larger water area required for the 
increased size of vessels. This canal has a bottom width 
of 55}ft., a depth of 21ft., and a sectional water area of 
nearly six times that of the steamers using the canal, the 
tonnage of which varies from 400 to 1000 tons, the 
average being about 650 tons. For the largest size 
vessels the sectional area of the waterway decreases to 
four times that of the vessel. The speed at which 
steamers pass through the canal is from six to seven and 
a-half miles an hour. The material through which the 
canal has been excavated is almost entirely sand. For 
the protectfon of the banks, which had become a work 
of urgent necessity owing to the erosion caused by 
the constantly increasing number and size of the 
steamers, various methods have been tried, which may 
be reduced to two types—the one for the protection of 
the natural slope of the banks by stone pitching 
for a distance of 4ft. above and 6}ft. below 
the water-line. At the foot of this pitching in some cares 
a berm 14}ft. wide was left, this being also paved, the 
foot of the pitching at the back of the berm being held in 
place by sheet piling. The second and later type consists 
of a vertical revetment formed by driving sheet piles 
16}{t. long into the eroded part of the bank, the heads 
being driven about 6in. below the water-line, so as 
always to be kept wet. These piles were held in place by 
galvanised steel tie rods attached to tie piles driven into 
the back of the bank. Above this piling the bank is 
pitched with stone to a height of 4ft. above the water- 
line. The soil in front of the piles is left to be eroded by 
the wash of the steamers, and the pitching above being 
at a steeper angle than the original slope of the bank, 
a much greater width of waterway is afforded at the 
point where the waves made by the passing vessels come 
in contact with the bank. 

Mr. Hunter’s paper gives an account of the works he 
has carried out for the protection of the banks of the 
Manchester Ship Canal, and the results of the experience 
obtained on this waterway during the four years that it 
has been opened. The width of this canal at the bottom 
is 120ft., and the depth of the water 26ft., the average 
width at the water level being 200ft., and of the sectional 
water area 4000 square feet, the hydraulic mean depth 
being 19ft. The canal is wide enough for two vessels to 
pass, but taking it as a channel navigated by a single 
steamer of large size, the proportion of the submerged 
area of the midship section of a vessel drawing 24}ft. to 
that of the section of the water of the canal is as 1 to 4; 
this being reduced at the part where the canal passes 
through rock cuttings to 1 to 3. This diminution of 





area leads to a sensible increase in wave height and 





























































126 


THE ENGINEER 








Ava. 5, 1898 


———_., 








action. The speed of the large steamers traversing the 
canal is limited to six knots, small coasting steamers 
being allowed to proceed at eight knots. With the 
method of protection adopted no injurious effect is found 
to be produced by any vessel, either large or small, 
moving at a speed up to eight knots; beyond this the 
injury is in proportion to the excess of speed. When the 
excavation for the canal was through soft material the 
sides were protected; when the canal was made by 
heavy sandstone pitching this protection has given 
no trouble and has required no expenditure on its 
maintenance. The disadvantages attending this pitching 
are its cost and the risk of damage to steamers, especially 
those equipped with twin screws, from carrying the stone 
work dowa to the bottom of the canal. In some parts 
of the canal fascine work was tried, but this was found to 
be a complete failure; blast furnace slag, rough bricks 
and other material were also tried. Considerable erosion 
having taken place in the parts of the canal not originally 
protected, this has been now remedied by stone pitching. 
The stone used for this purpose is a hard white lime- 
stone, which is obtained from North Wales and delivered 
on the banks of the canal by coasting vessels at a cost of 
3s. 9d. per ton, including the delivery on the bank. The 
size of the blocks is such that one man can handle them; 
the average thickness put on the bank is 9in., and the 
cost averages 2s. 5d. per square yard. One great ad- 
vantage of this limestone arises from the fact that its white 
colour is a great assistance at night time and in thick 
weather in enabling those having charge of the vessels to 
distinguish the position of the banks. The foot of the 
pitching is held in place by short piles driven from 2ft. 
to 3ft. apart, connected by a longitudinal waling, and 
placed in front and behind this rough stone work. The 
toe is placed 5ft. below the water level, which is found 
by experience to be the extreme depth at which erosion 
due to wave action takes place, and the top is placed 5ft. 
above water level. Mr. Hunter considers that the 
most satisfactory and economical method of providing 
the toe required for the stone facing is by the formation 
of a berm at a depth of 5dft. below the water level, and 
carrying the pitching up above the berm to the water 
level at a slope equal to the angle of repose of the 
material, and above this at a slope of 70 deg., one 
horizontal to three vertical. The paper is accompanied 
by a table giving the result of observations as to the 
wave action of vessels on different slopes, and at different 
speeds, and the size of the largest material moved. 
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De Pontibus: A Pocket-book for Bridge Engineers. By J. A. L. 
WavveELL, C.E., B.A., Se., Ma. E. First edition. 
First thousand. New York: John Wiley and Sons. 
London : Chapman and Hall, Limited. 1898. 


In his preface Mr. Waddell is a little amusing, and also 
a little egotistical. Altogether oblivious of the motto, 
Qui s’excuse s' accuse, he ** feels it incumbent upon him 
to offer some sort of an apology for the appearance of the 
volume,” as well as for the Latin title appended to it. 
His *“‘sound reason for using the Latin” is that ‘ for 
five consecutive years of his early life the author devoted 
more than half of his working time to the study of the 
Latin language.” The statement is certainly a droll one, 
and reads very like an ordinary obituary. Unless 
personal reminiscences are really valuable, all mention 
of them had better be omitted. We fail to perceive the 
force of the argument that ‘examples to illustrate his 
text, drawn almost entirely from his own professional 
practice, are more appropriate as illustrations than 
the designs of others.” It is possibly on this assump- 
tion that the subject of suspension bridges is not 
dealt with in the treatise, since the author admits that 
he has not paid much attention to this class of structure. 
Another reason for omitting this type of bridge, of which 
America possesses many magnificent examples, is that 
‘‘ they are so different from other bridges, being suitable 
for very long spans only, that each suspension bridge 
requires special specifications of its own.’”’ We were 
certainly not aware that suspension bridges alone enjoyed 
this peculiar and exclusive privilege. We should have 
thought that a steel arched bridge of 200ft. span required 
a special, that is a separate specification, from one of 
only half that span. Moreover, an arched bridge is just 
as “ different from other bridges” as one on the suspen- 
sion principle is. They are both entirely and equally 
distinct, as, for instance, from a Pratt or Petit truss 
bridge. 

There is no doubt some difference of opinion between 
engineers respecting the old statement that a live load 
produces twice the effect that a dead load of similar 
intensity would do. While admitting that the assertion 
may be open to doubt, we should not go so far as to 
term it ‘‘ absurd.” 

As the vague title ‘‘De Pontibus ” given to the book 
may be supposed to include bridges constructed of any 
suitable material, it is not quite certain whether “ Prin- 
ciple XIII.” refers to skew bridges of brick and stone, 
or only to those of iron. If to the former class, we 
concur in the opinion expressed, but if to the latter we 
altogether dissent from it. There is no more trouble in 
designing, no more “liability to error in either field or 
shop,” nor less rigidity in a metal bridge on the skew 
than on the square. It may be very true that in America 
‘the lattice girder is conceded by the leading bridge 
designers to be unscientifically clumsy, often unsightly, 
and always uneconomical.” So far as the primi- 
tive specimens of the lattice girder are concerned, 
the remarks are perfectly true, but not so as regards the 
modern examples built in England after the pattern of 
the well-known Boyne viaduct. As a matter of fact, 
lattice girders never were favourites with American 
engineers, although Towne’s lattice bridges, built of 
timber, originated in the United States. At the same 
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iron lattice girders in their own country have afforded 
undeniable proofs of much superior durability to any 
other type employed for railway bridges, with perhaps 
the exception of the plate girder. The chapter on 
‘“* Esthetics in Design” is well worth perusal, and there 
can be no question about the fact that the custom of 
letting bridges tpon competitive designs, and then 
assigning the contract to the lowest bidder, is a per- 
nicious one from many points of view. 

When treating of cantilever and arch bridges, the 
author points out very clearly the several merits of each 
design, and where the use of the one is preferable to 
that of the other. It should, however, be borne in mind 
that in making comparison between a cantilever and a 
truss or arch bridge, for example, with respect to rigidity, 
deflection and general behaviour under stress, the canti- 
lever is at a disadvantage. It must be shorn of its proper 
and large proportions, and made to assimilate to its 
smaller and often insignificant rivals. The maximum 
length of span is the datum, from an engineering stand- 
point, which marks the record of any particular type of 
bridge. Cantilever bridges of small span, as Mr. Waddell 
correctly observes, have really no raison d'étre, The 
maximum span of other bridges than the cantilever, with 
the exception of the suspension, cannot be put at more 
than about 520ft., which is far too small a dimension to 
which to reduce the cantilever principle. To select a 
cantilever bridge of this span, if such a structure could 
be found, and then compare it with a bridge of 
any other type, save the exception mentioned, would 
be a practical absurdity, and the deductions and results 
would resemble a reductio ad absurdum. Until the 
arch, truss, or any other form of bridge can attain to a 
span of at least 800ft. or 1000ft., comparisons between 
them and the cantilever, save those on paper, are not 
only useless, but misleading as well. 

We are fairly acquainted in this country with 
most of the technical terms used by our American 
confréres, and have adopted some of them; but when, 
in treating on ‘“‘ Movable Bridges,” we find the expres- 
sion employed more than once, that “‘the author had 
occasion to figure on a large structure of this kind,’’ we 
are at a loss for the meaning. 

A considerable portion of the volume is devoted to 
‘* Specifications,’ in which the general rules laid down 
are valuable as far as they go; but, in fact, every engi- 
neer makes his own specifications, and often condemns 
those of his professional brethren. The want of proper 
inspection and superintendence of both materials and 
workmanship in all constructive works has always 
been more or less a crying evil, and quite recently we 
have had in our own capital some convincing proofs of 
the fact that it still exists. The author observes, in 
corroboration of our statement, that ‘for many years 
most of the inspection of structural metal work was a sad 
farce.” With the exception of four or five very diminu- 
tive sketches, the volume is devoid of illustrations, and 
when five or six different types of bridges are verbally 
described, without the aid of even a skeleton elevation, it 
would puzzle any engineer to detect in what particular 
points they differ. At the end of the volume there are 
ten plates containing diagrams relating to live loads, wind 
loads, equivalent loads, and balanced loads. In seven 
out of these ten plates a conspicuous space in the centre 
of the diagram is devoted to a description of its contents. 
We do not quarrel with this part of the enunciation, but 
we think that the remainder, “computed by J. A. L. 
Waddell, consulting engineer, Kansas City,” is in a pro- 
fessional work, at any rate from an English point of view, 
in very bad taste. A less use of the word ‘“ author” 
would be an improvement, as the occurrence of it 
frequently three or four times in a couple of small pages, 
becomes rather monotonous reading. We have con- 
siderable doubts whether ‘‘ De Pontibus ” will have the 
six-fold value anticipated for it by its author. 


The Water Supply of Towns and the Construction of Water- 
works. A Practical Treatise for the use of Engineers and 
Students of Engineering. By W.K. Burton, Assoc. Mem. 
Inst. C.E., Professor of Sanitary Engineering in the Im- 
perial University, Tokyo, Japan. With numerous plates 
and other illustrations. Second edition, revised and ex- 
tended. London: Crosby Lockwood and Sons, 7, Stationers’ 
Hall-court, Ludgate-hill. 1898. 


Wuite the contents of the present volume are perhaps 
better calculated to render immediate service to civil 
engineers engaged in the construction of waterworks 
in Japan and the East generally, yet at the same time 
they may be read with advantage by the students and 
engineers of any country. Previously to designing and 
constructing the works described and illustrated by the 
author, the first step is to find the water, which must 
fulfil two conditions—it must possess a certain degree of 
purity, and be obtainable in sufficient quantity. With 
regard to the first of these qualifications, it is compara- 
tively rare, and in the vicinity of large cities and towns 
impossible, to procure a supply of water, even approach- 
ing the standard of purity required, when it is to be used 
for potable and domestic purposes. But with respect to 
the quantity, it is not so difficult to ensure an adequate 
provision, at any rate for the first demands to be made 
upon it, though as almost universally occurs, the original 
supply will fall short after the lapse of some years. Pre- 
suming a source of water to be discovered, the next point 
is to ascertain its quality, and for this purpose it should 
be subjected to several—within reasonable limits the more 
the better—analyses both of a chemical and of a bio- 
logical character. Many engineers are able to make 
these analyses themselves, but they will find it more 
satisfactory in every way, as Mr. Burton advises, to 
place the samples in the hands of an experienced pro- 
fessional chemist for his examination and report. The 
result of these will generally reveal the fact that the 
water tested is not by along way up to the requisite 
standard, and consequently must be purified by some one 


employment, which are discussed in Chapters X. and 
XIII. It is no doubt true to a certain extent, that 
running streams and rivers, which are contaminated at 
certain points of their course, will, after flowing for some 
considerable distance, effect a kind of partial self-purifi. 
cation. We, however, take leave to question the accuracy 
of the statement, made by some German doctors, that 
the river Isar, notwithstanding its great velocity, purifies 
itself within a distance of ten miles after it has received 
large quantities of the sewage of Munich. 

In Chapter III. it is stated that “it is a much legg 
troublesome thing to get out discharge in cubic feet 
than in gallons,” and so it is; but when one has to deal 
with the enormous volumes of water contained in large 
storage, and a fortiori, in large impounding reservoirs, 
the ton will be found the ended unit that can be con. 
veniently adopted. It has the advantage of being an 
even multiple of the gallon, and is also very nearly, 
sufficiently so for all practical purposes, the weight of a 
cubic metre of water, the French unit of volume for 
calculations relating to waterworks. Passing to the 
constructive details, we do not quite agree with our 
author that in earthwork dams it is necessary to under. 
take the ‘‘ excavation of a puddle trench passing through 
all pervious strata into the impervious bed below.” Many 
substantial earthen dams have been erected with 
puddled slopes, and no core or puddle wall whatever. 
An earthen dam 530ft. long, at present in construction for 
the Croton Waterworks in America, has a core of rubble 
masonry extending below the base of the dam to the solid 
rock. It is here and in some other parts of the treatise 
that points occur from which it is clear that Mr. Burton is 
not quite up to date respecting the more modern con- 
struction of waterworks, and adheres a little too much 
to old stereotyped forms and methods, which may 
answer well enough in Japan, where they are novelties, 
but have been in the main discarded in Europe. In our 
articles relating to the failure of the great Bouzey Dam, 
in France, we discussed fully the whole subject of the 
relative merits of earthwork and masonry dams, and 
therefore need not now enter into the question a second 
time. In the chapter on ‘ Earthwork Dams,” it is 
stated, in reference to the discharge culvert, ‘‘ where the 
culvert crosses the puddle trench,” that is, where it is 
carried through it, ‘this latter should be filled in with 
cement concrete from the bottom to the culvert.” Ever 
since the disastrous failure of the Sheffield Dam, several 
years ago, we have been under the impression that the 
laying of naked pipes, or the laying of culverts contain- 
ing naked pipes, through, across, or under any earthwork 
dam, had been abandoned by engineers as a vicious 
practice. The discharge pipe or culvert should be laid 
in a separate tunnel of its own, as far removed from the 
site of the dam as circumstances will permit of. 

The subjects of settling reservoirs, sand filtration, and 
more especially the connection of settling reservoirs, 
filter beds, service reservoirs, and the flow of water in 
pipes and conduits, are carefully and ably treated; 
and short useful formule and rules are appended for 
the guidance of students. While agreeing generally with 
the remarks of Professor Burton respecting the important 
and necessary connection of the distribution of water in 
cities and towns, and the extinction of fire, we do not 
attach to it quite so prominent a place as he does. There 
is no doubt that until recently this essential feature in all 
waterworks schemes was very much, if not altogether, 
disregarded. It was looked upon as a mere matter of 
detail, as a kind of adjunct or accessory to the main pro- 
ject, which could be supplied as occasion might demand. 
At the same time, however this may be, the supply of water 
of the requisite degree of purity, and sufficient in quantity 
for the potable and domestic wants of the population, is 
paramount to all others. It will be seen from the con- 
tents of Chapter XX., that the author is still not quite 
freed from the dominion of that terrible béte noire of 
engineers, expansion and contraction. In America miles 
of metallic piping have been riveted up continuously 
without any untoward results. 

The plates, diagrams, and cuts have been carefully pre- 
pared, and illustrate fully and clearly the details ot con- 
struction selected as examples. We venture to predict 
a favourable reception for the second edition of ‘‘ The 
Water Supply of Towns and the Construction of Water- 
works.” 





SHORT NOTICES. 


Electricity in Town and Country Houses. By Percy E. Scrutton. 
Archibald Constable and Co, abs, 2s, 6d.—This is a very read- 
able little volume; and if everything electric is seen in it in 
rather too rose-coloured a light, we can readily overlook the fail- 
ing, because the author is evidently perfectly honest about his 
admiration of the uses of electricity in private dwellings. Much 
of the information is evidently drawn from personal knowledge of 
large country seats ; and the recommendation as to the best form 
of power to use, according to circumstances, is based on a practical 
knowledge of the subject. It is a little volume that is well worth 
reading ; and if any one is not sure in what manner to light his 
house, he will certainly, after perusing it, decide in favour of 
electricity. 

Chemical Analysis, Qualitative and Quantitative. By William 
Briggs and R. W. Stewart. ndon: W. B. Clive. | The 
University Tutorial Series.—In spite of the assertions of the 
authors that ‘‘no attempt has been made to render this a cram 
book,” and that, ‘‘on the other hand, its treatment of the 
subject is somewhat liberal, and aims at giving the student an 
intelligent grasp of the principles of the subject,” we fail to see 
that it differs in any important particular from many other 
volumes devoted to the same subject. The treatment is clear, 
but no clearer than the work of. other authors; and the claim 
that the principles of the subject are brought to the front could 
with difficulty be maintained. The section devoted ‘to quantita- 
tive work is limited to a chapter on volumetric analysis at the end 
of the book, which would be quite inadequate to teach the 
student without considerable help from a master. 








A new bridge over the river Derwent, constructed at a 
cost of over £7000, was publicly opened on Wednesday by Mr. 
Victor Cavendish, M.P. By the opening of this free bridge the 
ancient Cavendish Bridge Trust comes to an end. The new 
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STEAM YACHT JOYEUSE. 


Tue steam yacht Joyeuse, of which plans are given above, 
has just been designed and built by Messrs: Day, Summers, 
and Co., of the Northam Ironworks, Southampton, for Mr. | 
Hamilton Fletcher, of Pyt House, Salisbury, and is of the 





“Tee Exomecn” 


| supplied by a steel boiler, 12ft. Gin. diameter and 10ft. long, 


latest type of evaporators for producing fresh water for feed 
make-up purposes. A feed-water filter is arranged in con- 
nection with both main feed and donkey feed. Steam is 





fitted with three Morrison's suspension furnaces, the working | 
pressure being 160lb. On her trial trip the Joyeuse attained | 


ENGINES OF STEAM YACHT JOYEUSE-PLAN 


following dimensions: — Length, perpendiculars, 145ft. ; | 
breadth, 22ft.; depth, 14ft.; tonnage, Y.M., 345; ditto, | 
G.K., 267. She is very handsomely finished, mahogany | 
being largely used for panelling. She is lighted throughout | 
by electricity, and has steam steering gear. 

The engines are of the usual triple-expansion open-fronted | 
type, with extra large bearing surfaces. The cylinder dia- 
meters are 14in., 22in., and 37in., and the stroke 27in. The 
high-pressure cylinder is fitted with a piston valve, and the | 
intermediate and low-pressure cylinders with ‘lat valves, the | 
low-pressure being double-ported. The valve motion is of | 
the double-bar link type, and is reversed by steam and hand | 
power, the steam gear being of the “all-round” type. The | 
air, feed, and bilge pumps are worked off the main engines 
by means of levers attached to the intermediate-pressure | 
engine, the circulating pump being driven by a separate | 
engine, and the whole compactly arranged and bolted to the | 
back of the cast iron condenser, together with one of Weir’s | 





| business set down on the agenda. 


a@ mean speed of 12} knots at the measured mile, and easily | 
maintained a speed of 114 knots on a fourhours’ run. Draw- 
ings of the engines will be found on this page and on page 127. 








NORTH BRITISH ASSOCIATION OF GAS | 
MANAGERS. 


Ar the thirty-seventh annual general meeting of this Asso- 

ciation, which was held on the 28th ult. within the hall of | 
the Merchants’ House, Glasgow, Thomas Wilson, president, | 
in the chair, there was a very good attendance of members | 
from all parts of Scotland to take part in the interesting | 
Several of the papers | 
were of an interest not bounded by the limits which are | 
ordinarily supposed. to ‘measure the scope of a gas manager’s | 
duties and responsibilities, and a brief outline will be accept- | 
able in Tue Encixeer. ‘Tho President, in his opening | 
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address, commented in a general way on a few matters 
affecting gas managers and the public, the corporations they 
served, and the industry they represented; the most note. 
worthy of the remarks being mainly concerned with the 
position of gas illumination relatively to electric lighting, 
acetylene gas lighting, and illumination by means 
of oil. Some years ago, he 
said, the Board of Trade in 
fixing the relative value of 
electricity and gas allowed 10 
units of electricity as an equi- 
valent for 1000 cubic feet of 
15-candle gas; but since then 
it had been discovered that it 
took fully 13 units instead of 
10. Electricity was a splendid 
light, and well suited for public 
and private lighting; but at 
the same time it was an expen- 
sive light, and might be locked 
upon asa luxury. Many were 
surprised that electricity suc. 
ceeded as it did; but this was 
not to be wondered at when it 
was considered that quite a 
number of public boards were 
willing to encourage enterprise 
at whatever cost—whether 
from public-spiritedness, or 
from the fact that the money 
did not come out of their own 
pockets, he would not say. Of 
acetylene gas as an opponent 
to coal gas, he said a great 
deal that had been current was 
mere talk. Acetylene was not 
in the least likely to compete 
successfully with coal gas as 
an illuminant on anything like 
alargescale. Like electricity, 
it was much more expensive, 
and it was attended with a con- 
siderable amount of trouble 
and danger, being a very ex- 
plosive gas. Oil was, in his 
opinion, the greatest opponent 
ei they had, as it was largely used 
by the artisan class. 

After the reading of an 
elaborate and carefully-pre- 
pared paper by Mr. William 
Ewing, of Hamilton Gasworks, 
on “Systems of Retort Settings 
and Practical Results Ob- 
tained,” which was _frecly 
criticised, a paper of less re 
stricted interest was submitted 
by Mr. Andrew Wilson, of 
Perth, on the subject of “ Pre- 
payment Meters,” the intrc- 
duction of which instruments, 
he said, marked a new epoch 
in the~history of lighting by 
gas,as bytheir means it became 
possible toincludeas consumers 
not only the ‘poor, though 
honest,” but the habitually 
dishonest and unscrupulous, 
or, as the author shortly put it, 
the class of ‘people whose 
room was prefereb!e to their 

company,” which was impossible before the introduction of 
the prepaid automatic arrangement. ; 
In some interesting “Notes on the Commercial (ras 
Engine,” submitted by Mr. W. Carmichael Peebles, of 
Edinburgh, it was stated that no doubt a great deal 
had yet to be done to improve the action of the gas engine. 
The main direction in which a change must be looked for was, 
he thought, in the cycle; but how this was to be done with- 
out introducing most complicated mechanism was an almost 
impossible problem. At present, with the smaller sizes of 
engine, the successful competition of the gas engine with the 
steam engine was chiefly due to the convenience and 
economy with which the former could be operated, especially 
for intermittent work. What the gas engine has done. for 
small masters it was impossible to estimate. Many hun- 
dreds of these employers were driven out of existence by the 
introduction of the steam engine, but they were gradually 
springing up again, and by the aid of the gas engine were 
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ae 
gecure a respectable share of trade. That the gas 
ould rank in the near future as one of the chief 
ower there could be no doubt, and he would add 
gas managers were orgy: concerned in the manu- 
abe or the working medium, they should do all in their 
ioure giving a plentiful supply at a good pressure, and, 
rr aie at a reduced rate—to help forward this excellent 
if ls much greater extent of usefulness. 

= wing upon this paper, and the few remarks to which 

; oes one was presented by Mr. Gilbert Little, chair- 

it gave d managing director of the New Conveyor Company, 
rs Smethwick, on the subject of “The Automatic 

~~ walation of Coke.” Mr. Little’s paper consisted merely 
as descriptive comments on a series of five diagrams, 

‘hich were displayed on the walls, illustrating some of the 
iatest methods of conveying, elevating, screening, sorting, 

d stacking coke from moderate-sized retort-houses, and 
which were capable of being modified to suit almost any con- 
dition of circumstances to accomplish the automatic 

; ion of the coke in the great majority of gasworks. 
manipulati i ° 3 
Before referring to the diagrams the author made brief but 
appreciative allusion to the method of dealing with coke at 
the gasworks at Glasgow, in which dwarf locomotives and 
trains of tipping trucks were largely a feature. This system 
was very suitable for exceptionally large works, and when 
arranged in conjunction with elevators to lift the coke, and 
conveyors to trim and stack it all over the store-yards, or 
with hoppers, vast saving in the wear of workmen and wages 
must be effected. 

Proceeding, the author said that in many of the English 
counties there were a large number of good systems of auto- 
matic appliances manipulating the coke at ranges of coke 
ovens, and in this connection he referred to the installation 
of conveyors and elevators which his company had fitted at 
Hartlepool, to the order of Mr. Bower, and to the elaborate 
coke-handling plant installed at Nottingham to Mr. W. R. 
Chester’s designs. Of the system at Nottingham, the author 
said the automatic manipulation of material was done by a 
method that certainly “scored.” The coke was taken hot 
from the retorts, quenched in transit, carried into overhead 
hoppers, and sized ready for loading into either wagons or 
trucks; the arrangement also admitted of the coke being 
automatically transferred from the hoppers through a 
coke-breaker and screen, to be washed and cleansed for 
special trades. The machinery could deal with 300 tons 
of coke per day, and sort into five distinct sizes for 
the special requirements of the markets supplied by 
Nottingham. After some reference to the arrangements 
at the Swan Village Gasworks of the Birmingham 
(Corporation, the author then directed attention to the 
diagrams showing systems at work in various places which 
were capable of being modified to suit existing conditions 
anywhere. The first showed the arrangement at the Brier- 
field Works of the Nelson Corporation, Lancashire, at which 
place the author’s company had recently completed the con- 
tract. The carbonising plant was entirely automatic, as the 
aithor pointed out on the diagram, from the time the coal 
was tipped from the wagons until the coke was distributed 
iato the various storage hoppers. The coke glided from the 
inclined retorts into the tipping truck; the attendant then 
turned on the water, which sprayed over the hot coke until it 
was quenched, whereupon the truck was moved and the 
contents tipped for being taken by the elevator to the circular 
screen. This screen was made adjustable so that the coke 
could be sized as desired. As a rule three sizes were mede 
and distributed into the three ranges of hoppers. ‘he 
carts or sacks were filled from the hoppers by pulling the 
lovers to open the outlet doors. The second diagram referred 
to by the author showed the arrangement for the retort- 
house at Chesterton, where conveyors were fixed in front 
cf the retort benches, and the coke carried from each bench 
Ly two conveyors, which shot it into a conveyor fixed at right 
angles, which carried it to the railway wagons. The shoot 
here employed was made with screw bars which separated the 
breeze and discharged it into the shoot, as clearly delineated 
on the diagram. Diagram No. 4 illustrated an arrangement 
adopted in one of the Gas Light and Coke Company’s works in 
Kast London. The retort house was over 300ft. long, with 
two double benches containing over 200 retorts. Four con- 
veyors ran along the front of the four rows of mouthpieces 
and conveyed the coke to the conveyors at the end of the 
retort house, which in turn delivered it to the elevator. The 
latter dropped it into a conveyor, fixed above, which trimmed 
it all over the storage hoppers, to the bottom of which 
measuring chambers were fixed for filling the sacks. Diagram 
No. 5 showed the arrangement adopted—after consultation 
between the author and Mr. Morris, the engineer and 
manager—in the new retort house at Jersey. Here the coke 
was conveyed along the front of the benches under the cart- 
way, and passing through the coke breaker was elevated to 
the hopper above. The delivery shoot of the elevator was 
made with a deflecting valve by means of which part of the 
coke was delivered to the hopper, and part to the conveyor to 
be delivered to the coke stack, or all the coke could be 
delivered to the hopper, or to the coke stack. Under the 
large storage hopper a smaller hopper was arranged to 
ry coke into the carts in the quantities required to make 
a load. 

Following Mr. Little's paper, and completing the agenda, 
Mr. J. Hepworth read an exhaustive description of the 
“Cowan system” of regulating gas pressure, the primary 
object of which is to secure a constant and efficient pressure 
in whatever district—above or even below the site of the gas- 
works—the pressure vessel, which formed the main feature 
of the system, might be fixed. That pressure was obtained 
promptly and unfailingly without personal attention. There 
Was a slight discussion on Mr. Hepworth’s paper, chiefly by 
way of commendation of the system advocated. 

The authors of the several papers were awarded a hearty 
vote of thanks, and the members of the Association after- 
wards dined together in the North British Hotel in George- 
Square, adjoining the Merchants’ House. On Friday the 
members enjoyed an excursion to Loch Ranza on board one 
of the crack Clyde passenger paddle steamers. 
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Fro a parliamentary paper just issued on the Mom- 
basa-Victoria—Uganda—Railway it’ appears’ that 148} “miles were 
surveyed during the year ended March last, making in all 263 miles, 
At least 200 miles of the road is through extremely difficult country. 
Cuttings and embankments have been completed as far as milestone 

39, or a progress of 98 miles during the year. The section from 
Kilindini~Mombasa—to the Voi River—100 miles—was opened 
to the public for goods traffic in December last and to passengers 
fu February, 





THE BOWS OF 


THE CROMARTYSHIRE 








THE BOURGOGNE DISASTER. 





We have received from Mr. W. G. Matheson, of the firm 
of I. Matheson and Co., Limited, New Glasgow, Novia Scotia, 
avery interesting photograph, reproduced in the above block, 
showing the condition of the bows of the Cromartyshire after 
her collision with La Bourgogne. That the vessel was able 
to float after the terrible damage which she is seen to have 
received is a striking example of the value of efficient bulk- 
heads. 








MODERN GOODS LOCOMOTIVE PRACTICE IN 


AUSTRIA. 


STEEP gradients and long ones—and those sometimes over 
forty miles in length—short curves, heavy loads, and poor 
coal, account for much in the design of the Austrian goods 


a mixed traffic or heavy suburban service, there is vet another 
condition in that they shall be speedy, and quick starters. 

Where in England the locomotive superintendent is dis- 
posed at times to press into the goods service what would be 
regarded abroad as powerful passenger engines—a practice 
which has given our country such an admirable and un- 
rivalled distinction for rapid freight transit—in continental 
Europe, on the continent preference is given rather to 
small-wheeled engines for working the mixed traffic, and thus 
it is we find there a greater variety of these latter class than 
is the case at home. 

There is, in fact, with Austrian locomotives more approxi- 
mation to the American types than is usual in most other 
countries of Central Europe—for instance, Moguls are at pre- 
sent the most advanced practice; Consolidations are being 
introduced, and yet others with three-coupled axles and lead- 
ing bogies are to be constructed. The size of the boilers and 
cylinders follows closely in the wake of the transatlantic 
types, as does also the high centre of gravity of the boiler, 
while the general use of extension smoke-boxes replacing 
chimney spark-arresters, adds a dominant feature to the 
external resemblance. Yet another detail of construction is 
the shallow fire-box mounted above the frames—but this 
practice is common also in Belgium and other countries 
where a large grate surface is necessary and but little depth 
of fire possible, owing to the fine subdivision of the coal. In our 
present impression we select for illustration, page 131, a new 
type of goods and mixed-traffic engine, the design of which 
may be safely taken as representing one of the most perfect 














forms of locomotive construction suited to the particular 
conditions of the work to be done. It has been planned with 
the minutest attention to every detail, and built in the 
admirable style and finish usual to Swiss and Austrian engine 
builders, and particularly so to the Wiener-Neustadt Locome- 
tive Works of Austria. 

No known improvement employed in the best locomotives 
of other countries has been omitted in the construction of 
this one; the cylinders are of exceptionally large dimensions, 
and work compound with Golsdorf’s simplified arrangement 
for dispensing with the usual special starting valves, &c., 
while every desideratum has been attained for a most 


| economical and—not less important—perfect condition cf 


| 


| working under all circumstances, so that the duties of the 


engineman have been reduced rather than increased by the 
new accessories, which give him a so much fuller contrcl 
than before in the handling of his engine, and, it may be 
added, the extraordinarily commodious cab is also no little 


. ; | comfort to the enginemen. 
locomotives of to-day ; and as these engines frequently work | “ 





This engine, No. 6001, belongs to a class known as Series 60, 
of which ten are in service. It is carried on four axles, three 
of which are coupled, while the fourth, a leading axle, works in 
radial boxes. The rigid wheel base being only 9ft. 6in. long, 
curves of 267 yards radius are traversed with safety and smooth- 
ness of movement. Compared with some of the most recent 
and powerful types of American Consolidations, the cylinder 
capacity is in advance of the boiler power, for although the 
Austrian locomotive has the very respectable grate “area of 
29 square feet, yet its shallow fire-box and smaller boiler have 
only a heating surface of 1557 square feet, as against the 
2200 of some American engines, with even less power in 
their cylinders. The steam pressure is 190]b.; the tractive 
effort, at a cut-off of 65 per cent., 9°3 tons. 

In future impressions we shall publish detailed drawings 
of this fine engine, and until then we reserve minute de- 
scription. 








TELEGRAPHY without wires is regarded by many as the 
most likely preventative of collision at sea due to fogs, Although 
it is quite possible for a transmitter on one ship to send signals to 
another furnished with a sensitive receiver, great difficulties arise 
when an attempt is made to render the action reciprocal, since the 
same ship must be furnished with a powerful transmitter and 
sensitive receivers, and it is scarcely possible c »mpletely to shield 
the latter from the action of the former. The arrangement tenta- 
tively oo omg by E. Branly, in a recent communication to the 
Paris Academy of Sciences, is that the current working the trans- 
mitter should automatically enclose the neighbouring reccivers in 
a metallic screen, 
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TESTING MATERIAL FOR ROLLING STOCK. 
(Continued from page 76.) 
I1I.—SPRINGS. 


TuREE different kinds of springs are used in railway | 


work :—(1) Laminated, constituting the most numerous 
type, for bearing and buffer springs of all classes ; (2) spiral, 
for bearing springs, safety valves, &c.; (3) volute, for bear- 
ing and buffer springs. 

SPRING STEEL. 


hardened right out in water and subsequently ‘let 
down” to working temper. The best spring steel is that 


| made by the cementation process. 


Camber tests are often specified ; one or two bars are 
chosen out of every charge, or batch of 100, and a piece 
30in. long is taken, andcambered toa radius equal to eighty 
times the thickness of plate; it is tempered as usual for 
the class of spring required, then scragged straight once, 
losing ;sin. to jin. in camber, is then measured, and again 
scragged straight six times, to show no further loss of cam- 








In dealing with laminated springs, before the manu- ber. Table XI., p. 132, shows tests of a number of similar 
facture of these is commenced the bars of spring steel camber pieces from various makers, which were put under 
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a cam machine and scragged till straight about fourteen 
times per minute until broken; the tensile tests and 
analyses show them to be good average samples. 


are, by some companies, inspected for surface defects, 
and the iron for spring buckles is alsoinspected. Inspec- 
tion prevents the use of rails rolled down, as shown by 














—J 


It will be noted that the oil-tempered steel gave the 
greatest number of deflections before breaking; it also 
lost camber the most rapidly. 


surface, the commonest class of springs only contain 
this material. The almost universal requirements are 
15 per cent. elongation in 4in., or the equivalent in dif- 























ferent lengths, and 45—50 tons per square inch tensile The following tests are from spring steel:—(1) as 
strength for ordinary plates, and 20 per cent. elongation | delivered; (2) tempered :— 
in 4in. with 40—44 tons per square inch tensile strength for | ————— 








weldable top plates. Buckle iron should give 26 per cent. Analysis. | Minitle dest: 
elongation in 4in.; 28—24 tons tensile strength per sq. in. ; —_——_________| aes | 
Spring steel should contain from “45 per cent. to °65 per rsd ad Condition. | pong. Ult. stress, | 
cent. carbon, soft and hard qualities respectively ; phos- ee hare os |per cent. ‘tien iia ey er 
phorus and sulphur should not exceed 05 each. Swedish | | aot omen Rats Soe ——-|- | 
irons produce the best results, owing to theirfreedomfrom, |__| ee peng. x 
the two latter constituents. In order that springs which “45 |054 04 |'1051°01/ Soft 2lin | 39 45°83 | 
are tempered in oil at one operation should possess the | din. | | 
necessary temper, the steel for these usually contains Tempered | 2°9in| 80 70:7 
more carbon than that for springs which are first Sin, 


os 
SPRINGS. 

After the plates are bent, fitted, and tempered b 
before the buckles are put on, the springs are tested te 
a steam scragging machine; such a machine as in ye 7 
Messrs. Willford’s, Sheffield, is shown in Fig. 13, ~ 
excentric valve motion, by which the stroke can be yay; : 

; : ‘hale Je Varied 
to any extent, should be noticed. Various Specifications 
are in use for laminated springs: (1) they may be 
scragged either straight or till half the camber jg » 
moved ; or (2) until the spring is deflected lin. per foot 
ofspan. Thus a carriage spring 7ft. long must deflect 7jy 
and a short stiff engine spring 3ft. 6in. long must deflect 
34}in.; or (3) a load 40—50 per cent. in excess of workinc 
| load may be applied. In all these cases the spring mys 
resume its former camber when the load is removed 
| which camber should not be more than Hin. above that 
specified for engine and carriage-bearing springs, and }jp 
above for carriage and wagon buffer springs ; nothing . 
allowed below specified camber in any case, Long 
springs when scragged should come up in one regula 
curve, Fig. 15, and not as Fig. 16, which shows want of 

*venness in tempering. 

Springs are usually tried over by the makers before 
inspection, and lose a small amount of camber at the 
first few times of scragging; if they are too high jn 

| camber they may be brought down slightly, at most }in, 

| for light, and ,};in. full for stiff springs, by repeated Scrag. 

| ging; but this is not a good practice for general use, and 

| springs which can have their camber adjusted too easily 

| by this method will probably lose it during service; jf 
springs are too high, therefore, it is better to have they 
reset. 

After scragging, springs are inspected for workman. 
ship; the plates should bear on each other at the points, 
A good plan is to undo one spring in every twenty-tive or 

| so, in order that this may be clearly shown—Fig. 17— 

| ulso the plates when bolted up should fit closely together 
uong their whole length, any open spaces meaning bad 
setting ; all plates split at the ends should be rejected. 

In testing volute or spiral springs, they are usually 
zompressed solid several times, and should then not lose 
more than ;kin. camber, and when released should not 
be more than }in. above—nothing below—the specified 
camber. In compressing volute springs it is sometimes 

| advisable to put a pin with turned head—Fig. 20—into 
| the top scroll in order to prevent buckling or distortion 
| —Fig. 21. 
A good test for uniformity of temper in a batch of 
springs is to specify a minimum load when the springs 
| are scragged straight or to the maximum deflection. A 
| weighting test is taken occasionally from each sort of 
spring; increasing loads are applied and the detlec. 
tion noticed after each increase of weight. Tig. 2 
shows a compact machine in which such tests are carried 
out ; it is made by Messrs. Pooley, of Liverpool, and is 
suitable for any class of spring—spiral, volute, or ordinary 
laminated. The pressure is applied by screw gear, in 
this case shown as worked by hand, but in most cases 
| driven by belting. Table XII. p. 182 gives the results 
of tests as carried out in such a machine. 

Spring case buffers contain volute, spiral, or india. 
rubber springs, and may be tested at lin., 2in., and din, 
compression, with certain specified weights ; the spindles 
should be fair—Fig. 18—and the plungers a_ good fit— 
Fig. 19—otherwise sticking and non-return of the buffer 
head occurs. 

The quality of india-rubber blocks for buffers—such as 
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Fig. 22 


Fig. 19—may be compared by testing them to destruc: 
| tion by repeated compressions in a machine worked by 
| excentric or cam, noting the loss of weight after test and 
the number of compressions required to destroy them. 
| The following figures represent a poor and a good result :— 




















Weight of Amount of Number Loss of 2 
| spring before | compression weight after | Condition. 
| test. at each stroke. compressions. | test. 
5 lb, lin. 1,153,500 | 6°50z, Broken up 
5 lb. 12 oz. lin, | 3°5 oz. Broken up 





2,477,835 
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TaBLeE XI.—Fatigve Tests qy Camber Pieces. 



































Test Piece: 30in. long; 4in. x Jin. section; 1jin. camber. 
Tensile. Analysis. Scragging. 
p= | t he “No. of times 
Rone Red. area. ‘ieee aug, P. 8. Si. Mh. straightened till 
4in. per sq. in. broken. | 
17 29 ©5135 | “68 “O48 02 093 “59 16,282 Oil tempered 
23 35 42°0 “46 05 04 “102 1:02 15,996 . Top plate (weldable) 
16 33 &3°6 37 037 02 159 1l4 11,705 
‘ Same maker 
19 40 50°38 56 038 02 153 114 12,867 | 
18 37 47°4 58 “O44 03 “10 “90 9,828 
20 37 47°9 50 059 04 21 1°30 4,938 
18 40 54-7 “51 “05 “02 ‘14 1°26 2,737 
30in. long; 3in. x gin.; 2}4in. camber. 
13 25 60°0 ‘76 ‘056 ‘02 “09 "58 21,962 Oil tempered 
TaBLE XII. 
Length Number Camber Deflection, per ton. 
3 I d thickness - — 
_ poe a a" unloaded. ()/2)a) 4/5 )6 | 7] 8 1 9% | 10. 
i ; Leite ra in, ra ‘In In. In.| In. ; In.) In. | In. , 
Engine Bearing 2ft. 10in. 10 din. x Sin. gin. 1 Ob Se Ree ete st 
Engine bogie men {| fee * ee i} agin Baia ve OR) a] alae Oa) A 
Engine Timmis’ spiral 6” dia.,2” hole 123in.long | Jf) ws Ye fs 4 
. Spiral 64in., 2hin. 12gin. long | 3/ 3) ei we 2) 8] 8!) BI a: A 
Deflection, per } ton. 
5.10. 15.) 2 25.) B/S) 4 (45) 555! 
Carriage Bogie bearing 5ft. 9 3hin. x Sin. 6in. 2, 8) 81 €13 $8.43. 8 
= : 2 3in. x yyin. 1 y-; 5 3 
ss Buffing 5ft. Sin. i 18 in. i le. 15in. tae ae $118) 1 | 1b} | Id 
10-ton wagon Bearing 3ft. 9in. 9 din. x $in. 6in. } } A; 2 4 4 Ai 2} 21 2 + as 
7-ton wagon 3ft. Yin. 7 4in. x fin. 7in. Give; i wid i $#iae | Fw! 
Wagon Buffing Sft. 11jin. | 18 Sin. xc! hen, | 14in. 1 113)13 508 Fab HE a 
Horse-box Bearing 4ft. 7 4in. x Sin. Shin. 4462k) F ROH 








Before concluding we must draw attention to a printer’s 
error which occurred in the last section of this article. 
Table X., single tests, last column, should read thus :— 

26°00 Web. 
26°00 End. 
28°00 Web. 
27°50 End. 
(To be continued.) 








LETTERS TO THE EDITOR. 





| would not be economica 


doubtedly yield vastly improved results. Although sewage sludge 

i to carbonise ordinarily for gas manu- 
facture, yet in cases of emergency, when coal stocks were short, 
some such system might be worked temporarily with considerable 


| advantage, especially upon works where an oil gas plant is avail- 


| 
| 10,000 cubic feet of gas per ton, of 16-can 
| 160,000 is obtained. 


able for maintaining the illuminating power to the required 
standard. : 

If ordinary gas coal is considered as F sagen approximately 
le power, a multiple of 
With the sewage sludge experiments as 


| published in your last week's issue, the material yielded 5440 cubic 
| feet of 12°92 candles, which gives a multiple of 70,284, or only 44 per 


| cent of that obtained from coal. Drying the material apparently 


ad prejudicial effects, evaporating the oils contained in it. I 


: aiggenstee ib 
(We do not hold ourselves ——) for the opinions of our | understand the residue ‘‘ dust” left in the retort after carbonising 


correspondents. 





FLASH POINT OF PETROLEUM. 


Smr,—In your issue of July 29th I was glad to see that you 
again take up the subject of flash point of petroleum. You refer 
to my previous letter as a monumental example of special pleading, 
the very language I would use regarding your articles, As an 
example of my special pleading, you referto my remark that inlarge 


| 
very much 


quantities oil at its flash point may give a dangerous explosion. | 


You assent to the truth of this statement, but indicate that it is 
only true in regard to huge quantities ; and you go on to say, 
‘The present point is not whether an oil will give a dangerous 
explosion when in large quantities, but when in small quantities, 
as inalamp.” My remark applied not to huge quantities only, 
but to the er quantities of shop and ordinary household use, 
and my language has no deception or special pleading in it. 

But take the lamp as you suggest. br. Thorner, of Osnabriick, 
tried experiments some years ago. He wished to determine the 
are int an explosion could be got in alamp. With a small 
amp a’ 
1°2deg. above the Abel flash point, two being violent. 
lamp of the ordinary duplex size, four experiments with an oil o 
74°6 deg., Abel test, gave an average explosion point of 72°5deg.; 
with an oil of 82°4deg., Abel, explosion was got, average of four 
experiments, at 84-2 deg. One explosion was severe. So that 
there is some danger of severe explosion at or within a degree or 
two of the Abel flash point. 

Slightly shaken by carrying, I found in general that a half-filled 
lamp exploded readily, but not violently, at the Abel flash point 
of the oil; but at 5 deg. above the flash point the explosions 
were severe. But as I am a memoer of a Scotch oil company, I 
need not give my own experiences, I suppose. 

The point of severest explosion, as determined by the German 
Standards Commission, is 144deg. Fah. above the flash point. 
A 73 deg. oil will explode most violently about 874 deg. The 
pressure resulting from the explosion may reach fourteen atmo- 
spheres—210 1b. per square inch—in a closed vessel. 

The amount of naphtha made by our small Scottish industry in 
a year is 75,000 barrels, or three million gallons. 

The constitution of American, Russian, and Scotch oils are much 
alike. The flashing point determines the lowest temperature at 
which ignitable vapours are given off, and thus determines the 
danger point directly, the point at which danger in a lamp or a 
large spill begins. Any other method of gauging danger I ever 
heard of seemed to me invented to confuse the matter, and there- 
fore ‘‘red herring ;” but I am always open to conviction, and 
await your promised revelations on this point with impatience. 

D. R, Stevart, F.1.C. 





ILLUMINATING GAS FROM SEWAGE SLUDGE. 


Str,—Will you kindly permit me to supplement my letter to you 
ast week upon the above subject? The sewage sludge, containing 
an average moisture of 33 og cent., naturally involved serious 
loss of heat in the retort. It was difficult to wholly carbonise the 
material per se. When drawing a retort, although the outside of 
the material appeared to be carbonised, it was noticeable that there 
was still a quantity of gas left in it. At the conclusjon of the 
regular tests, I tried a small portion mixed with half coal, and was 


satisfied that further experiments in that direction would un- 


ut half filled, the average of thirty experiments was | 


bed ri | rotating shaft subjected to vibration of a rythmic order is liable to 


| molecules of metal. 


is valuable for filtration purposes. 
Singularly enough, the laboratory tests led one to anticipate 
better results. There was evidently a serious decom- 
position of gas in the retort, due possibly to the outside of the 
material being first carbonised, and the gases evolving from the 
inner cone having to force their passage through the incandescent 
coke. 

When making the experiments it seemed most desirable that the 
material should be stirred up in some manner during the process 
of carbonising; and Yeadon’s revolving retort suggested itself as 
being suitable for such purpose. The variableness of the composi- 
tion of sewage sludge is a characteristic feature of it, and this is 
clearly demonstrated in the results indicated last week, both as to 
quantity and quality of the gas made. 


Huddersfield, July 30th. EpwarpD A, HARMAN, 





PROPELLER SHAFTS. 


Srr,—I believe the true reason for the breakage of so many 
shafts is due to an action of the stream lines on the stern that has 
never been published. It is, I believe, generally accepted that o 


break from the alteration of quality of material. An investigation 
of this subject under competent hands would probably establish 
some law between the rythm of vibration and the rotation, that is 
most detrimental to the quality of the metal, due probably to 
the disturbance of the lines of force which cause cohesion of the 
The analogy of the dynamo shows what 


| ordered disturbance of lines of force can and does produce. 








That rythmic disturbance is caused by the water the following 
experiment will show :—If a model of the form of any ship is made 
of flexible material, the stern portion will oscillate in rythmic order, 
proportional to the velocity through the water. This peculiar 
action is also observed in the action of a current of air operating 
ona flag. It is this action which causes the oscillation of tank 
models when towed through the water, and the tremendous vibra- 
tion at the stern of high-speed vessels quite independent of the 
vibration due to the engines. I believe that a — of the above 
phenomena ought to lead to the discovery of new laws governing 
vibration, which might lead to some very interesting and curious 
results. VIBRATION, 
London, August Ist. 


THE BALANCING OF ENGINES. 


Sir,—Permit me to say, on behalf of my colleagues and myself, 
how much we appreciate Mr. Whitaker’s approval of our humble 
efforts, We have had two kinds of inertia- to combat—one the 
inertia of matter, the other of the human mind. - The effects of 
the first we have tried to annul by setting one force against another, 
and of the other by boldly building engines embodying the results of 
our investigations. So far these occular demonstrations have been 
perfectly convincing, and the leading owners and, builders in this 
country, in America, and on the Continent, have either, built or are 
building such engines, or have entered upon a study of the question, 
which will doubtless end in their adopting the system. 

There is one other remark I.should-like. to make, and-that.is, 
that it was not by a fortunate accident but by design that the 
ec ting-rod i is almost annulled in the Yarrow-Schlick 
and Tweedy system. JOHN TWEEDY. 

Neptune Works, Walker, near Newcastle-upon-Tyne, * 

August 3rd, 














LEGAL INTELLIGENCE. 


INTERESTING ENGINEERING DISPUTR, 

At the Staffordshire Assizes on Tuesday, July 26th, befor 
Justice Mathew, an action was commenced in which W Mr, 
Bagnall, Limited, carrying on business at the Castle Engines ~ 
Works, Stafford, were the plaintiffs, and the Carthago Syndi ring 
Limited, the defendants. The action was in respect of the a 
of a light locomotive engine by the plaintiffs to the defenq, - 
Mr. A. F, Bosanquet, Q.C., with whom was the Hon. A. Lyi” 
sapeaes for the plaintiffs, and Mr. A. T. Lawrence, Q.¢ win 
Mr. L, Smith, represented the defendants. The plaintiffs” re 
was for a balance of £615, and defendants in their statement . 
defence pa that the engine supplied to them by plaintiffs oe 
not of a workmanlike quality, and not in accordance with plaintigy 
re a oe “ 

Mr. W.G, nall, managing director of W. G. Bagnall, Lin; 
said he had agreed to supply defendants with a light. pore 
3000 metres in length, and a light locomotive engine and yw, s 
to go out to their salt works at Tunis, The haulage power of t 

y , : : e 
engine was 20 tons up lin 100, and he gave particulars of th 
tests to which a similar engine had been submitted by his firm 
He was informed that the ground where it was proposed to Jay 
this light railway was perfectly solid and sound, except over what 
was described as a salt lake, where it was proposed to lay longi 
tudinal yr ops Before being despatched the engine was sub, 
mitted to the usual tests, and worked quite satisfactorily, The 
engine was sent out in charge of an experienced engineer from his 
works, who subsequently reported that on several occasions the 
engine had broken down, and he agreed that it should be sent 
back. He had sold about sixty engines of this type, and the 
steel used in the construction of the gearing was similar to 
that used for Admiralty and War-office work. Nothing whatever 
was said to him about the ground being of a sandy nature, The 
fact was that the district where this railway was laid was a yery 
sandy one, and it was found that the wit, Pol of the engine 
had n caused by this sand, which was remarkable for its fine. 
ness, and which got into the bearings, and drying up the oj] 
caused the bearings to ‘“‘seize.” Albert Owen, mechanical engi. 
neer, in the employ of the plaintiffs, gave evidence as to the break. 
ing down of the engine and to finding in all the working parts an 
accumulation of sand and the lubrication stopped. The road from 
the defendants’ depdt to the lake was very sandy. Further evidence 
was given by Mr. Frank Keeling and by Mr. E. Mackenzie Hughes, 
who had had twenty years’ experience of railways laid in sandy 
districts. He had no hesitation in attributing the breakdowns of 
the engine in question to the seizure in the first instance of the 
valve spindle rod caused by the sand. He had, during the 
past twelve months, passed several engines supplied by the 
plaintiffs to the Egyptian Government, and he had never found 
anything wrong with them. He considered the gears with which 
these engines were fitted were the simplest in existence at the 
present time. 

Mr. LAWRENCE, who appeared for the defendants, called no 
witnesses. He based his defence on the general ground that the 
makers warranted any engine as reasonably fit for the purpose for 
which it was sold in any part of the world, if sold for that part, 
Mr, Justice MATHEW did not consider that the plaintiffs could 
warrant themselves against a thing they could not prevent. He 
said the sole question he had to decide was whether the engine 
supplied to defendants was in accordance with the representa- 
tions of the plaintiff firm. It was said that, in addition to the 
written terms of the contract, there was an implied contract of 
an extraordinary description, viz., that the engine should be 
fit for its work under ali circumstances in this district of 
Tunis. The plaintiffs’ theory, that the breakdowns were 
caused by a fine sand which found its way into the gear. 
ing, was supported by an extremely experienced man, Mr. 
Mackenzie Hughes, who had knowledge of the action of 
this particular kind of sand. To his—the Judge’s—mind there 
was overwhelming evidence that the engine was in good order 
when sent out. That being so, his judgment must be for 
£96 9s. 6d. 

Mr. Bosanquet: We want £615 17s. 4d. They have not paid us 
anything. 

Justice MATHEW: Very well, I give judgment for that amount 
and costs, 

The judge also allowed the plaintiffs’ costs of attending to give 
evidence on commission in Tunis, 








LONG SPAN THREE-HINGED MASONRY ARCHES, 





IN a paper read before the American Society of Civil Engineers Mr. 
David A. Molitor considers the advantages of masonry arches over 
iron and steel bridges, and presents a mathematical analysis of 
strains and loading in a theoe Ainge arch, from which he calculates 
the deformation and determines the thickness of masonry. He 
illustrates his methods by a practical design and estimate for a 
three-hinged concrete arch of 236°23ft. span, 46°57ft. wide, 
proportioned to carry a 44,000 lb. electric motor car, besides a 
uniformly distributed live load of 82 1b. per square foot. , The 
allowed working strains are 568°8 lb. compression and 28°4 lb. 
tension per square inch on concrete com of one part Portland 
cement, two parts sand, and three parts crushed limestone. - He 
gives detail tables of loads, strains and dimensions, and of 
quantities in the finished structure, which he assumes would cost 
about 96,000 dols. The purpose of the paper is to demonstrate 
that masonry arches may be constructed on any good foundation 
as accurately and simply as iron or steel structures, and some- 
times more cheaply. He considers that the Austrian tests of 18% 
to 1895, and the recent construction of a few long span three- 
hinged masonry and concrete arches, inaugurate a new efa in 
masonry bridge construction. He considers that essentially all 
the harassing features of fixed masonry arches are overcome by 
the introduction of hinges at the crown and abutments, and by 
basing the design on the theory of elasticity, and that it is prac- 
ticable to strain the material one-sixth of the ultimate strength of 
test samples. 

The idea of crown and abutment hinges was introduced by 
Koepke, of Dresden, in 1880, Leibbrand, of Stuttgart, substituted 
sheet lead for the open joints in 1885, and cast iron hinge bearings 
in 1893. In 1880 Koepke built a sandstone arch in Saxony with 
42° 64ft. span and 9°84ft. rise, and a maximum thickness of arch 
ring of 1°97ft. The hinges consisted of a convex surface of sand- 
stone, with a radius of 3°2ft. rolling in a concave surface, with 4 
radius 3°6ft. In 1885 Leibbrand built a sandstone bridge over the 
Enz River, near Hoefen, Germany, with a span 91°86ft., a rise of 
9°19ft., and hinge-like joints of sheet lead. In 1883 the same 
engineer built a concrete arch over the Danube River, near Munder- 
kingen, Wurtemberg, which had a span of 164ft., rise 16°4ft., and 
thickness 4-59ft. This arch had three steel hinges, and was made 
of concrete proportioned 1 to 24 to 5. In 1893 Braun built a con- 
crete bridge over the Danube, near Rechtenstein, Wurtemberg, 
with 75°45ft. span, 8ft. rise, and 2°95ft. thickness, Lead strips 
were inserted at the crown and abutment joints. The concrete 
was made I part cement, 2} parts sand, 5 parts gravel, and { part 
quarry stone. . In 1895 Butticaz built the Coulonvrenitre Bridge 
over the Rhone at Geneva. This bridge has two spans of 131:24ft., 
oné of 45°92ft.; and one of 39°36ft., and is made of concrete, with 
lead joints. . In 1886 Leibbrand built a bridge over the Danube, 
near Inzighofen, Wurtemberg, with a span of 141°08ft., mse 
14°62ft., and maximum thickness 3-6ft. It had cast iron hinge 
joints at crown and abutments, and was made of concrete, 1 part 
cement, 24 sand, 4 crushed limestone, and 4 limestone screening*. 
These bridges are stated to have given excellent satisfaction, and 
to hard Somteped no cracks, although some were founded on piles 
or clay.—The Engineering Record, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER, 


_GeroLp AND Co., Vienna, 
AUSTRIA. F. A. Brocxnaus, 7, Kump/gasse, Vienna I. 
_KeLty AND Watsn, Lrp., Shanghai and Hong Kong. 
_—BoyveAU AND CHEVILLET, Rue de la Banque, Paris, 
_ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TWEITMEYER, Leipzic. 
F. A. Brockuaus, Leipzic, ; 
INDIA.—A- J. ComBRIDGE AND Co., Esplanade-road, and Railway Book- 
i stalls, Bombay. 
_LoESCHER AND Co., 307, Corsv, Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY AND Watsu, Lrp., Yokohama, 
v Z. P. MARUYA AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RickER, 14, Nevsky Prospect, St. Petersburg. 
g, AFRICA.- GorRDON AND Gorcn, Long-strect, Capetown. 
ij R A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J.C. Juta & Co., Capetown, Port Blizabeth, and Johannesburg. 
USTRALIA.—GoRDON AND Gorcu, Queen - street, Melbourne ; George- 
street, Sydney ; Queen-street, Brisbane. 

R. A. Taompson AND Co., 180, Pitt-street, Sydney ; 362, 
Little Collins - street, Melbourne; 7, King William- 
street, Adelaide ; Edward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anp Co., Auckland. 
‘ Craic, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—IntTeRNaTIONAL News Co., 83 & 85, 
Duane-street, New York. 
SupscripTion News Co., Chicago. 
STRAITS SETTLEMENTS.—Ketiy anp Watsu, Lrp., Singapore. 
(EYLON.—WiJaYARTNA AND Co., Colombo. 


CHINA. 
FRANCE.— 
GERMANY - 


ITALY. 
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SUBSCRIPTIONS. 
soINEER can be had, by order, from any t in town or 
oar at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 


advance) :— 
Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. £1 98. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. broad. 


Tue Enorveer is registered for transmission a) 

Acomplete set of Taz Encingxr can be had on application. 

In q of the red of on newspapers to one uniform 
rate for any destination outside the United om, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Fore’ Subscribers paying in advance at these rates will 
receive THe ENGINEER weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 

Tan Paper Coprzs— 


att, 
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) CO ere oeaeneeew Sim &. 
Tuck Paper Coprgs— 
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VOU 66 ae .d0:. <4. 00. ou, 5& ne. ce ee ee ee 
(The difference to cover extra postage.) 
ADVERTISEMENTS, 


‘@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one and sixpence; odd 
lines are charged one shilling. The line averages seven words. Wh 
an advertisement measures an inch or more, the charge 
All single advertisements from the country must be accompanied by 
a Post-office pe gee in a or ft atm will be 

practical regulari ut regularity cannot be guaran- 
teed in any such case. All exce "weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in “ ordinary” and “ special” 
positions will be sent on application. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 


Letters relating to Advertisements and the 
Paper are to be addressed to the Publisher, Mr. 
letters to be addressed to the Bditor of Taz Eno: 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.’’ 


of the 
ney ite; all other 
INEER. 








PUBLISHER’S NOTICES. 


*,” With this week’s number is issued as a Supplement a Two-page 
Engraving of 100in. Middlesbrough-type Blowing Engine. Hver 
copy as issued by the Publisher includes a copy of this Supplement, 
and subscribers are requested to. notify the fact should they not 
receive it, Price 6d, 








*," If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information “of the fact to’ the Publisher, with the name of the 
Agent through whom the paper is obtained, Such inconvenience, 
— can --be -remedied. by obtaining the paper direct from 
this office, - 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received - us may be forwarded to their destination. No 
notice can be taken communications which do not comply with these 
instructions. 

*,* All letters intended or insertion in THE EnoingeEr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily yor publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*," We cannot undertake to return drawings or manuserepts; we must, 

therefore request to keep copies. 


REPLIES. 


F. R. 8. E.—Apply to the Under-secretary, Home-office (Factory De- 
partment) Whitehall. 

W. H. (Stratford).—No, we have not published any working drawings of 
these engines up to the present. Drawings of a 7ft. cil-burning loco- 
motive will be found in Tux Encinger, September 28th, 1894. 

H. 8. (Glasgow).— Write to the Secretary of the Institution of Mechanical 
Engineers, 19, Victoria-street, Westminster, who will afford you all the 
information. There is no entrance examination. A candidate has to 
be proposed and seconded by members. There are several grades of 
membership. 

. R. (Lincoln).—If by “third-class engineer you mean an assistant 
engineer, you can obtain the particulars as to qualification, pay, &c., 
on application to the Secretary of the Admiralty, Whitehall. The like 
answer is given to your question as to the artificers. We do not quite 
understand your third question. It appears to refer to the Board of 
Trade examinations for certificates, but we are not sure. If, on the 
other hand, you wish to know whether an artificer could become an 
assistant engineer, you must consult the Admiralty. We never heard 
of such a case. 


o 








MERTING NEXT WEEK. 


Tue INsTITUTION OF UNIOR EnoIngeERS.—Summer Meeting, 1898. 
August 6th and 7th, Buxton. Monday, 8th: Visit the Lancashire and 
Yorkshire Railway Works, Horwich. Tuesday, 9th: Visit Messrs. 
Laird’s Birkenhead Ironworks, and the Sunlight Soap Works, Bram- 
borough Pool; in the evening, reception at the Walker Engineering 
Laboratories, University College, Liverpool, by Dr. H. 8S. Hele-Shaw, 
Hon. M. Inst. J.E. Wednesday, 10th: Visit the Lancashire Watch Com- 
pany’s Works, Prescot ; in the evening the Institution Summer Dinner 
will be held at the Adelphi Hotel, Liverpool, the President, Mr. John A. 
F. Aspinall, in the chair. Thursday, 10th: Visit the Pumping Stations 
of the Liverpool Waterworks, and the Generating Station, &c., of the 
Overhead Railway; luncheon at the Alexandra Hotel, by invitation of 
the Liverpool Engineering Society ; in the evening, visit the Paradise- 
street Station of the Liverpool Electric Supply Works. Friday, 11th: 
Steamer Excursion to Llandudno. 








DEATHS. 


On July 28th, at Tracey, Honiton, Devon, Gzorck Neumann, J.P., 
M. Inst. C.E., Knt. Leg. Hon., in his 81st year. 

On July 30th, at Kilcheran, Isle of Lismore, N.B, the result of a 
shooting accident, Taomas SopwitH, M.I.C.E., of Kilcheran, Lismore ; 
9, Cadogan-gardens ; and 16, Great George-street ; aged 59. 
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THE BRISTOL DOCKS AND RIVER. 


For many a year the improvement of the port 
of Bristol has been a burning question amongst the 
citizens. It is perhaps too soon to be certain that it is 
otherwise than still in that condition, but within the last 
few days a new departure has been made. Probably no 
subject of the kind has ever been so much discussed or 
has elicited so many varying opinions, sound or unsound. 
It cannot be disputed that the question what should be 
done has, from time to time, seemed very difficult to 
answer. That is apparent upon the face of the report 
of every engineer who has been consulted of the Cor- 
poration. The answer cannot be given in the jaunty 
way affected by some of the newspapers, and the greater 
the confidence in deciding on paper what should be done 
without delay to gather in the wealth “lying at our 
doors,’ the less, probably, the acquaintance with the 
countless details the knowledge of which is absolutely 
essential to a right conclusion. The subject is much too 
large to be dealt with fully in the space of a single 
article, but, within these limits, we may give some idea 
how the matter stands. 

Broadly speaking, the proposals for the improvement 
of the port have been the extension of the docks at 
Avonmouth or Portishead, with or without a pier, 
capable of discharging the largest transatlantic steamer, 
or the ‘‘dockisation of the river Avon itself from the 
sea to the city, or from a point intermediate between the 
two upwards. 

As far back as 1859 Mr. Howard, then the engineer to 
the Bristol Docks, prepared a scheme for the dockising 
of the river. It was referred for consideration to Sir 
John Hawkshaw and Mr. Thomas Page, who did not 
approve of it. One, and a prominent objection taken by 
both these experts, was the possible prejudicial effect 
on King Road that might be caused by interrupting the 
tidal flow into and out of the river. To this day the 
objection obtains. It is true that Sir John Wolfe 
Barry, who has also reported, as we shall see presently, 
does not think much of the risk; but he points out that 
others are of a different opinion, and that if they are 
right, no scheme for dockising the river would have the 
slightest chance of obtaining parliamentary approval. 

Any scheme of dockisation must also provide for the 
removal from the river of the sewage of the city and 
towns above, and also for the safe discharge of the 
flood waters coming from an area of about 900 square 
miles. It will be seen, therefore, that dockisation is a big 
scheme. Mr. Howard put it down at £1,736,875 in 1883, 
without any provision of graving dock or landing-stage. 
Mr. McCurrich estimated in 1894 for a somewhat more 
complete scheme £2,220,000. Sir John Wolfe Barry, 
before whom Mr. McCurrich’s report was laid, ‘found it 
necessary to add slightly to the figures submitted by that 
gentleman.” 

As opposed to the dockisation schemes, there are the 
proposals for the improvement and extension of the 
docks at Avonmouth and Portishead. Mr. MeCurrich, 
when reporting upon the dockisation scheme, expressed 


his opinion that the Avonmouth improvement would be 
much cheaper, would be more convenient for vessels of 
large sizes, and would be more easily worked as regards 
railway traffic. Practically, the whole subject was 
referred to Sir John Wolfe Barry, who considered all the 
alternative proposals, together with matters of general 
and financial policy connected with them. He reported 
exhaustively and clearly in January, 1896. We dealt 
very fully with this report at the time, and it will be 
sufficient for our present purpose to state some of his 
conclusions. 

In his opinion the tendency of general trade was 
towards Bristol itself, rather than to the docks at Avon- 
mouth or Portishead, unless the cargoes were carried in 
ships too large for accommodation at Bristol. This latter 
trade was taken at the docks, which he thought were 
sufficient both for the then existing demand and any 
future probable extension. On the other hand, an increase. 
of dock accommodation at Bristol itself would probably 
lead to an increase of trade of all kinds. Then arises the 
question, What about the transatlantic passenger service, 
what can be done to provide facilities for a high-class service 
of passenger ships between Bristol and the United States 
or Canada? This, it must be observed, is a question which 
touches butlittle general trade. The tendency is to diminish 
the quantity of cargo carried by fast liners, partly by reason 
of the quantity of coal to be carried and partly because 
speed is the first consideration. For such a service Sir 
John Wolfe Barry considered that very great alterations 
and additions to the present dock accommodation of the 
port would be absolutely necessary. There would be 
needed (1) a dock for loading and unloading cargo, and 
for coaling the liners adequate to their draught of water, 
and large enough to enable them to turn within the 
dock; (2) alarge and deep dry dock in which ships could 
be repaired and painted with ease and expedition; (3) a 
low-water pier in the Severn from which the ships could 
start at all states of the tide, the pier being in direct 
communication with the railway. For this transatlantic 
passenger trade the accommodation, if provided at all, 
must be provided at the river mouth. It is obvious 
that it could not be given at Bristol itself. The total 
cost of the three proposals for accommodating Atlantic 
liners, including the pier and the railway to it, were 
estimated as follows :—Dockisation, £2,580,000; im- 
provements at Avonmouth, £1,308,000; at Portishead, 
£852,000. To each of these must be added £320,000 for 
the pier. Sir John Wolfe Barry stated his preference for 
the Portishead. scheme- over -the-other two, but he 
pointed out that so large an undertaking as the provision 
of dock and pier accommodation at the lowest of the 
estimates submitted could not possibly be undertaken by 
the city of Bristol on its own resources, looking to the 
present burden on the rates, nor on the mere chance 
of the railway companies employing all their energies to 
develope traffic. If, however, the railway companies, 
after full investigation, would show their interest in the 
scheme by a large contribution of capital, it would be a 
material guarantee that they would do their best to make 
that capital remunerative, and in such case the city 
might, he thought, with prudence assist. Sir John re- 
ported that apart from the Atlantic service no justifica- 
tion could be shown for such expensive schemes as 
dockisation, or the new dock at Avonmouth, or even the 
enlargement of Portishead Dock; these proposals should 
wait for such negotiations as would guarantee the instal- 
lation of an Atlantic service. If any works were to be 
undertaken for the use of Atlantic liners, it seemed to 
him that the proposed enlargement of Portishead Dock 
should be selected rather than either of the more expen- 
sive projects. 

It seems to be clear, then, that the position was shortly 
this. The existing accommodation was amply sufficient 
for the time. If ships larger than the docks could accom- 
modate were to be tempted to use the ports, some pro- 
vision would have to be made for them. Butthe cargoes 
to be carried by these new vessels would undoubtedly be 
destined for places beyond Bristol and its district—would 
be through cargoes, in fact—and to bring this increase of 
trade to the port it was absolutely essential that the 
railway companies should lower their rates. There are 
many arguments for and against the use of very large 
vessels for the Bristol trade, but suffice it to say that 
Messrs. Elder, Dempster, and Co., came forward and 
undertook to build a few ships of 460ft. in length, pro- 
vided the'lock to the dock at Avonmouth could be altered 
to receive them. This the council agreed to do and a 
caisson was ordered, which when in position will enable 
the lock to take a vessel 485ft. long. There has been an- 
unfortunate delay, we believe, in the delivery of this 
caisson, but the time cannot be far off when it will 
be in its place. It has been said—-and so far as 
we know the statement cannot be contradicted—that 
the dock will then be able to receive any cargo 
boat in existence, except two or three of a special cha- 
racter. The provision of large ships will, however, be 
of little use unless their cargoes can be forwarded at 
rates sufficiently moderate to pay the shippers. - The 
Great Western Railway Company was. therefore 
approached. It was invited to assist the Corporation by 
subsidy or reduction of rates. No adequate improves 
ment could be effected at the docks without the co-opera- > 
tion of the railway companies, because, apart from thé 
question of finance, there were branch lines and othet 
facilities belonging to, the railway companies which had 
to be dealt with. The result of the negotiations was a 
refusal by the Great Western Railway Company, to do 
anything in this direction. The company pointed out 
that it had become responsible for an expenditure of half 
a million on works for the improvement of shipping trade 
in Bristol itself, and ‘it’ did not,see its way to do more. 
It was further pointed ‘out that the proposal of: thé 
Council to improve the docks at Avonmouth was not in 
accordance with the advice of Sir John Wolfe Barty, that 
Portishead, and not Avonmouth, was the more suitablé 
for the position of a dock and works of the character and 
magnitude eontemplated. 
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The position taken up by the Great Western Railway | 
Company brought matters to an absolute standstill. But | 
a way has been found out of the deadlock. On Friday | 
last the Council had before them a further report of the | 
Docks Committee to the effect that, considering that the 
dock extension at Avonmouth had been blocked for the 
present by the Great Western Railway Company, that | 
dockisation appears to be, for the moment, an imprac- | 
ticable project on account of the great cost, and of the 
doubt, for many reasons, whether the sanction of the | 
Board of Trade and Parliament could be obtained, and of | 
the many years that in any event must elapse before it | 
could be completed, the only course open was to show 
how Portishead Dock could be altered so as to afford 
accommodation for the largest possible steamships. The | 
report stated the lock could be widened to S0ft., deepened | 
by 9ft., and lengthened to 750ft. Two new warehouses | 
of the most modern type, of adequate length and 120ft. | 
wide, could be built; and cattle lairs, cold storage, and | 
other accessory accommodation could be provided at an | 
estimated cost of £350,000. The time required for the | 
work would be about two years. The Committee recom- } 
mended the adoption of this scheme as the speediest and | 
most economical method of providing accommodation 
for the very largest vessels, in order to test the problem | 
whether or not such ships could find employment in the | 
trade of the port. There was a little opposition by some | 
of the advocates of dockisation to this proposal, but in | 
the end the report was adopted with practical unanimity. | 
We cannot help thinking that the Corporation has done | 
very wisely in taking this step. The cost is trifling com- | 
pared with that of the larger schemes, and a new and | 
hopeful prospect of an arrangement with the Great | 
Western Railway Company is offered. If it should be | 
found hereafter that the increase of trade would be | 
large enough to require or to justify the execution of 
larger works, the proposed improvements at Portishead 
would not be thrown away. The deep-water pier, if it 
should ever be required, could only be placed at Portis- 
head, while that dock has an easier approach from the 
sea, and offers fewer natural difficulties in the way of the 
contractors than Avonmouth. With the improvement 
nearly completed at Avonmouth and the increased 
facilities thus to be provided at Portishead, Bristol in 
two or three years’ time ought to be in a position to 
accommodate all the traffic which we have been assured 
again and again, rightly or wrongly, is only begging for 
admission. 

HIGH-PRESSURE MARINE ENGINES. 

Nor so long ago a high-pressure marine engine was an 
engine without a condenser. We do not use the words 
in that sense. We employ them to denote engines work- 
ing with a pressure of over 200 lb. or 220 Ib. on the square 
inch. Such engines are now to be met with in tolerable 
numbers in our own and foreign navies; and equal or 
even greater pressures are making their way to favour in 
the mercantile marine. The fashion in which pressures 
have gradually crept up from 5lb. or 61b. to 35 1b.— 
about the limit with sea-water feed—and thence to 80]b. 
is matter of history. The advance was slow. The rise 
from 801b. to the normal 160]b. was, however, very 
rapid. Next to nothing has been heard, for instance, 
of pressures of 100 lb. In a few ships, such as the 
Etruria, 120 lb. was the safety-valve load. But, prac- 
tically, it may be said that the pressure jumped ina 
couple of years from 801b. to 1601b., and there it has 
remained for a very long period. That seemed to be 
about the limit that furnaces could stand; and it is a 
very curious circumstance that the drift of opinion seems 
to trend now to the use of plain furnaces for even higher 
pressures, as, on the whole, it is held that they are less 
likely to come down than any furnace with ribs or 
ne because they are less likely to accumulate 
scaie. 

It forms, however, no part of our present purpose to 
discuss the merits or demerits of various types of boiler. 
The advent of the water-tube marine boiler gives super- 
intending engineers 2501b. steam if they like to use it; 
and whereas in times past the Admiralty always followed 
and never led in things mechanical, in the matter of high- 
pressure engines the Admiralty have now taken the lead. 
{t is, we think, to be regretted that they have not given 
firms building marine engines a free hand, saying simply 
that they want such and such a speed, and that the 
boiler pressure is to be so much, while the total weight 
must not exceed so many tons. This would, we think, 
be far more satisfactory than stipulating that the engines 
shall be able to work for a few hours to a stated horse- 
power. Everyone who has had sea experience knows 
that the satisfying of this condition is very largely a 
personal affair; almost entirely, if not wholly, depending 
on who happens to have charge of the engine and boiler 
rooms for the time being. But this by the way. We 
often hear it said that there is no difficulty whatever in 
using steam of 220 lb. or 2501b. pressure. That, in fact, 
it is just as easy to work with it as with steam of 160]b. 
or 801b. or any lower pressure. Stated thus baldly, the 
proposition is not true; and so far, indeed, is it from being 
true, that these high-pressure engines require very careful 
treatment, and are by no means machines to be put into 
the hands of inexperienced men. Indeed, the chief 
engineer who finds himself for the first time in charge of 
large engines working at 220]b. or so would not fail to 
wish himself ashore again. After a time, of course, a 
man becomes accustomed to it, but to the end the differ- 
ence makes itself felt. Everyone knows what a quiet 
slave the low-pressure engine of a triple expansion job is. 
Things must be going very badly if it gives any trouble. 
The case is different at the other end of the engine-room, 
where we have the high-pressure cylinder always more 
or less drowned with hot-water, and yet ready to burn its 
packing, or score the cylinder or break its piston rings at 
« moment’s notice. In just the same way, 220]b. is more 
troublesome than 160 Ib. One of the worries of high 
pressure is the great tendency which it manifests to pro- 
duce distortion. This is due partly to the very high 





temperature setting up expansion, and partly to the 
tremendous force exerted on the highly-heated metal. A 
slide valve, for example, with two square feet of surface 
available for pressure—that is to say, port space—will 
have to carry 63,360 Ib., or more than 28 tons. When we 
put facts in this way they are very telling. We under- 
stand why it is that piston valves only are used for the 
first cylinders at all events, and we are also in a position 
to understand that even piston valves are not exempt 
from stresses of a very severe character. The packing 
rings, be it remembered, have to cross the ports, and the 
pressure brought to bear tending to collapse the packing 
rings is so great that it may be impossible to keep the 
valves right. Again, steam finds its way behind the 
rings, and forces them out, cutting the cylinder. To 
get over these troubles, some makers use solid rings ; 
others, like the late Mr. Mudd, lock the valve rings fast 
by screwing down the junk ring onthem. The rings 
may be so stiff that the valve faces score. This is no 
imaginary evil. The only thorough cure would be the 
use of a valve without rings, but this cannot be had 
while the valve is cylindrical; and it must not be for- 
gotten that these cylindrical valves are very large and 
heavy. It is sometimes, when standing for the first time 
on the upper platform, easy enough at first sight to mis- 
take the valve casing for the high-pressure cylinder. 
The best solution of the difficulty seems to lie in so con- 
structing the valve that the packing rings will not have 
to cross the ports. We should then have something not 
unlike Watt's ‘‘ long D ” slide valve, with metallic instead 
of hemp packing. 

It may be said to go without saying that very great 
care is required in making all joints, if they are to be 
not only steam-tight at first, but to remain tight. Not 
only does the steam manage to get in quantity through 


|erannies which at lower pressure would, at the worst, 


only weep, but the excessive stress tends to open joints 
in a way that must be seen to be understood. Let us 
take, for example, the cover of a high-pressure cylinder 
working at 2201b. Let us suppose this cylinder to be 
20in. in diameter, it will have a sectional area of 312 
square inches. The lifting stress on it will be a little 
over 30 tons. The length of the joint to be made tight is 
about 70in., and it will not be easy to get in more than four- 
teen bolts to take the stress. A larger cylinder for a lower 
pressure would have the same total stress—30 tons—but 
the circumference of the flange being much longer, a greater 
number of bolts can be got in to take the stress. Diffi- 
culties of this kind beset the designer, and must not be 
passed over. They can all be dealt with satisfactorily, 
but they cannot be ignored. Even when the stresses 
have been dealt with in such a way that adequate 
strength is provided, it will be found that curious and 
unlooked-for tendencies to twist things out of shape, so 
to speak, make their presence known. Thus, for example, 
if the three cylinders are tied together, the cylinders will 
become oval, because, expansion longitudinally not being 
permitted, the cylinders spread sideways. If, again, we 
have three independent engines, not tied together, it will 
be found that they will try to get out of the vertical, and 
try with success, too. The three piston-rods will no 
longer be parallel, and the stresses will not be symmetrically 
distributed through the frames and bed plates. Lastly, 
we have lubrication troubles, but these can be easily 
exaggerated. In the first place, mineral oil with a high 
evaporating point can be used in the cylinders; but it is 
possible to dispense almost wholly with cylinder oil. 
Unfortunately, however, priming is peculiarly mischievous 
with high-pressure steam. An example of the harm it 
can do is supplied by the Brennus, whose performance was 
recently dealt with in our columns. 

We do not wish it to be understood that we argue that 
high-pressure steam should not be used at sea, or that it 
cannot be used with success. Our desire is simply to 
insist on the truth that each increase of pressure brings 
difficulties which have to be met and overcome. It is 
folly or conceit alone which assures us that it is all one 
whether we use 1001b. or 2001b. or 3001b. pressures. It 
is very far from being all one. Very excellent workman- 
ship and material are essential to success with the higher 
pressures. Cylinder castings, for example, which would 
do very well for the lower pressures may be quite unsuit- 
able for the higher pressures, and soon. A larger price 
ought to be paid for the high-pressure engine than for 
the low-pressure engine. Whether it is, in all cases, we 
rather doubt. Lastly, we may ask, is the gain secured 
by going from 160 1b. to 220 lb. real and sufficient? We 
do not think that any one quite knows yet. It must be 
a small gain, and it is worth while to bear in mind thata 
single pound taken off the back pressure in the low- 
pressure cylinder will give the same result as an increase 
in the boiler pressure equal to the reduction in back 
pressure multiplied by the ratio of expansion. Thus, let us 
say that the steam is expanded twenty-five times, then a 
reduction of one pound in the back pressure will do 
as much as an increase of 251b. in the boiler pressure, 
and so on for other pressures and ratios. Back pressure 
is always dead waste, a fact which does not have half 
the attention which it deserves. 


THE JAPANESE TREATIES AND THE FOREIGN INVESTOR. 


WE publish elsewhere a long and interesting communi- 
cation from our Tokyo correspondent on the subject of 
the effect on foreigners which the new treaties with 
Japan will have when they come into force. Our Special 
Commissioner, recently in that country, pointed out time 
after time that many of the conditions of these treaties 
were highly unsatisfactory; but he took the point of 
view that, bad as were the treaties, the chances of the 
foreigner would not work out in practice to be so ex- 
tremely bad as was laid down by the anti-Japanese 
writers in the local foreign Press. Our Tokyo correspon- 
dent, however, goes further into this matter, and takes, 
point by point, the various features which are likely to 
present themselves to the detriment of would-be foreign 
investors, quoting authorities, and giving instances which 





go to throw a strong light on a subject which Britis, 
manufacturers who think cf investing capital in Japan 
should not lose sight of. 

We shall soon be brought face to face with the ney 
state of affairs in Japan, and the revolution will he 80 
complete that it is well to look at the question in al] its 
bearings. Our correspondent’s article, while not clash. 
ing with anything which has been said by our Special 
Commissioner, would appear to be decidedly pessimistic 
and to offer a truly appalling prospect to the foreign 
capitalist in Japan, were it not to be borne in mind that 
the evils of which he tells us are those that our faulty treaty 
lays us open to, and that it does not follow that the 
Japanese Government will utilise its power to harass the 
foreigner to so great an extent. That such power ought 
never to have been conceded by Great Britain and the 
other nations who have treaties with Japan, goes without 
saying; but it is too late to talk of what might haye 
béen, had things been better managed. 

Therefore, in this matter, we are much in the hands of 
the Japanese, and one can only hope and expect that, 
with the growing knowledge of the ways of the world, 
which the Japanese politicians undoubtedly possess, and 
their appreciation of the value of British co-operation in 
times of need, Japan will see her way to deal fairly by 
such British capitalists as may see fit to invest in 
industrial enterprises in that country. At the same 
time, the moment has not come for our diplomatic repre. 
sentatives to neglect any feature of this now imminent 
problem. 
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AMERICAN STEEL FOR BELFAST SHIFYARDS, 


ScorrisH steel makers cannot but regard with keen 
interest, if not concern, the circumstance that American. 
made steel is prospecting for, if it has not already secured, 
an assured footing on this side the Atlantic amongst the 
largest users. In May last the first of a consignment of steel 
plates of largest dimensions was delivered at Belfast, destined 
for the shipyard of Messrs. Harland and Wolff, Limited, 
and it has since been stated that orders for at least 800 tons 
of similar material are being rapidly executed in Pittsburgh 
for the same firm. The dimensions of the plates are 28ft. 
by 5ft., the weight of each being about 2 tons. It is stated 
—with what precise amount of truth we have not been able 
to verify—that these plates are put on the quay at Belfast 
at from 10s. to 12s. per ton cheaper than can be supplied by 
Scottish or English makers. About 900 tons of pig iron 
have also recently been imported to Belfast direct from 
America, and distributed to various foundries in the town, 
the price paid, delivered into works, being 46s. to 46s. 6d. per 
ton. Direct importation into Belfast from the States is 
favoured by the circumstance of two fine fleets of steamers 
belonging to Belfast—the Head Line and the Lord Line— 
trading regularly between the Irish port and the States, the 
freight on the material comparing most favourably with that 
charged for the same goods between Glasgow and Belfast. 
The direct importation of all kinds of machinery by these 
means is decidedly on the increase, and there can be no 
doubt that Scotch and English makers must suffer in conse- 
quence. Mr. G. W. Wolff, M.P., a member of Messrs. Har- 
land and Wolff, it may be remembered, gave some informa- 
tion bearing upon this subject when giving evidence before 
the Committee of the House of Lords for the promoters of 
the defeated Renfrew Dock Bill. He said that the output of 
tonnage by the firm reached to between 80,000 and 90,000 
perannum. In the construction of their ships they vsed 
about 40,000 tons of steel and about 8500 tons of iron, besides 
about 60,000 tons of other material per annum. In former 
years almost the whole of the steel used by the firm was 
obtained from the West of Scotland; now they obtained a 
large proportion of it from the East Coast, Wales, Barrow, 
and from America. The West of Scotland was nearest to 
Belfast, and, all things being equal, they would prefer to 
take their steel and iron from that district. They did, asa 
matter of fact, still get large quantities of steel from West 
of Scotland makers, and they would prefer to have it so, if 
they could get a regular supply from Glasgow at rates equal 
to those from other places. The present service of steamers 
between Scotland and Belfast was in the hands of one com- 
pany, who traded from Glasgow, Greenock, and Ardrossan, and 
who charged a through rate of 8s. 4d. per ton for steel, which 
was altogether too high. Such considerations, no doubt, to 
some extent account for the ‘‘ look in” which the Americans 
are now obtaining, but there are other and, perhaps, weightier 
reasons connected with rapid delivery of big quantities, and 
at low prices, which should furnish matter for study, and 
perhaps for emulative endeavour, on the part of home steel 
producers, 


CHINESE RAILROADS AND THE IRON TRADE. 


Tue English iron trade is now in possession of the latest 
authoritative information regarding British prospects in rail- 
road construction in China. The statement of the Prime 
Minister in the House of Lords makes quite clear what is the 
position which is taken up by the Government upon this all- 
important subject. The Government disclaims any intention 
of following out Indian practice in the Chinese empire, either 
as regards the direct construction of lines or the guarantee- 
ing of British capital as an inducement for its investment in 
building roads. It may be said at once that no one either 
expected or desired British Government construction, but in 
iron trade and manufacturing circles we have, of course, heard 
something about the guarantee business. Lord Salisbury 
holds, however, that the example set in our own Indian 
empire is not pertinent to the present situation. The recent 
agitation has, however, succeeded in obtaining a promise 
from the Government that every legitimate influence 
possible shall be brought to bear at Pekin in favour of any 
British schemes for the construction of Chinese rail- 
ways by private capital. Not only the iron and steel 
trades, which might expect to benefit greatly in the matter 
of orders for steel rails and other railway material were 
British syndicates successful in obtaining construction 
concessions from the Celestial authorities, but the locomotive 
building, the railway rolling stock, and constructive engineer- 
ing industries, receive with the greatest satisfaction the 
Premier’s assurances this week. Lord Salisbury tells us that 
the British Minister at Pekin has been authorised to inform 
the Chinese Government that the British Government will 
support them “ in resisting any foreign Power which commits 
an act of aggression on account of China granting concessions 
to make or support any railway or public work to a British 
subject.” This is just what our commercial men had been 
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wanting the Government to make clear to China, and the 
necessity for such support to the Asiatic counsels became the 
greater in view of the recent reports of the extreme activity 
of Russian and German and French Government railway 
concession agents in the land of the Yamen. We have, too, 
Lord Salisbury’s further personal declaration that the 
Government will support China ‘if there is any attempt to 
bully or bribe her into refusing British applications.” 
British manufacturers will look earnestly to see how far these 
fair promises are actually carried out. If they are to be 
relied upon entirely a great deal should be thereby effected 
in favour of British concessions and British schemes. But 
there is a good deal of room for speculation as to the real 
meaning of the promises of the Government. Obviously 
much must turn on the word “ aggression.” The opinion of 
the Government as to what is an “‘aggression’’ may not 
coincide at all with the views of other people. 


THE FEDERATED MINERS AND THE PROPOSED ADVANCE OF 
WAGES. 

Ir is to be feared that the well-meant arrangement recently 
come to between the Federated Coalowners and the repre- 
sentatives of the Miners’ Federation will result in more than 
friction. The attitude taken by the miners in some parts of 
Lancashire and Yorkshire, it is feared, will bring about a 
rejection of the proposal, as the counties are looked upon as 
the backbone of the Federation. The men contend that 
having conceded a reduction of 10 per cent. they ought to 
have the half or the whole of it back again. Many of the 
most important branches in South Yorkshire have voted dead 
against the arrangement, and it is now hinted in some 
quarters that the pit lads’ strike, which has been in existence 
several weeks, is but the beginning of a demand for a 10 per 
cent. advance, not only of surface workers but of miners as 
well, An arrangement, it is hinted, has been come to for the 
lads to push their claims first, and as they are nearly sure to 
get their advances they will pave the way for advances in 
other branches of the coal trade. Those who urge that a full 
10 per cent. advance must be obtained never for a moment 
consider the oppressive nature of the Compensation Act, 
which is making a material difference to the large thick- 
seam collieries. Nor do they, on the other hand, seem to 
pay heed to that part of the arrangement which, if agreed to, 
would in all probability ensure both miners, coalowners, and 
the trading public two years or more security against the 
disastrous strikes and disputes which every now and again 
retard the progress of business and blight the prospects of 
hundreds of families for years to come. 








DAVID ROWAN. 


THE death of Mr. David Rowan, head of the well-known 
marine engineering firm of David Rowan and Sons, Elliot- 
street, Glasgow, took place on Saturday, 80th ult., at his 
town residence, 22, Woodside-place, Glasgow, after a pro- 
longed illness. The deceased gentleman was in his 76th 
year, having been born in Ochiltree, Ayrshire, in 1822. After 
having served an apprenticeship as a slater in his father's 
business, in that place, he proceeded to Glasgow in 1840, and 
engaged himself for about seven years to the late John 
McAndrew, St. Rollox, with whom he acquired his first 
experience as an engineer. After having been in the employ- 
ment of several firms, he was appointed head draughtsman 


with the late firm of Messrs. Smith and Rodgers, now the | 
London and Glasgow Engineering and Shipbuilding Company, | 
Limited, of Govan. In 1854 he was appointed manager of | 


the engine department of Messrs. Caird and Co., Greenock, 


and six years later he was assumed a partner in the late firm | 
| Nut and Bolt Makers, Dudley; the editor of the New Age, 
| and the Staffordshire Chainmakers. 


of Messrs. James Aitken and Co., Cranstonhill, Glasgow, 
where he remained until 1866, when he started the firm which 


has since borne the title of David Rowan and Sons, and long | 


carried on an extensive business. 
the firm during the past five years alone has amounted to 
approaching 80,000 indicated horse-power, many of the sets 


The output of engines by | 


of engines being for high-class steam yachts, for which im- 
portant class of work the firm has a special reputation. For 





many years Mr. Rowan took an active part in public affairs | 


in Glasgow, and for about thirteen years prior to 1885, when 


he retired, he was a member of the Clyde Trust, having acted | 


throughout almost the whole period as deputy chairman of 
that body. 
an especial interest, and shared largely, in the work con- 
nected with the construction of the Stobcross or Queen’s 
Docks on the north side of the Clyde. For many years he 
was president of the Glasgow and West of Scotland Technical 
College, and he was also president, during the years 1872—73, 
of the Institution of Engineers and Shipbuilders in Scotland. 
Mr. Rowan is survived by several daughters and two sons, 
one of whom, Mr. James Rowan, takes an active share in 
the engineering business, and is a prominent member of the 
above-named Institution. 








OIL ENGINE FOR ELECTRIC LIGHTING. 





Tue type of oil engine illustrated above has been 
specially designed by the Campbell Gas Engine Company, 
Limited, to meet the principal objections to oil engines 
working on the Otto cycle for electric lighting. In order to 
secure steadiness of running the fly-wheel and governor have 
received particular attention. 

A heavy fly-wheel of large diameter is used to absorb and 
give out as required the necessary momentum to gain regular 
driving, and the crank shaft is provided with an outer bearing 
to support the wheel better than if it were merely overhung. 
The moving parts of the engine are balanced as nearly as 
possible by weights rigidly attached to the crank webs. 
Automatic lubrication is provided for the crank pin, so that 
long runs can be made without stoppages for oiling. 

The Campbell Gas Engine Company have found by 
experiment that the driving of the governor from the 
ordinary side shaft carrying the exhaust cams has a detri- 
mental effect on the steady running required for electric 
lighting, hence it has been arranged in the special type of 
engine shown to drive the governor direct from the crank 
shaft independent of other gearing. This is done by means 
of skew gear wheels with machine-cut teeth, and we are 
assured that the greatest variation in speed does not exceed 
14 per cent. 

The starting of the engine is effected by storing up pressure 
in a steel reservoir, the pressure being obtained by allowing 
a portion of the ignited gases in the cylinder to pass through 
a non-return valve to the reservoir, where it is kept ready 
for starting purposes at any moment. 








THE COAL STRIKE. 





THERE is no improvement in the situation. In reply to 
the men’s last ultimatum, as placed in form by the secretary 
to the Workmen’s Provisional Committee, the secretary to 
the Emergency Committee simply acknowledged, as we sug- 
gested would be the case, the receipt of the letter, and added, 
“that for the reasons which have been repeatedly stated, the 
Employers’ Committee are unanimous in deciding that it is 
impossible for them to entertain any other terms than those 
now affixed to the pit-head.”’ 

The stone yard at Ebbw Vale, which has given employ- 
ment to 1000 men, closed on Saturday. The Merthyr yard 
is to be closed this week. Outside relief is perceptibly 
lessening. Last week small amounts were sent from the 
Amalgamated Society of Tailors, West End; the Society of 


Divisions amongst the delegates are reported, but as 
“Mabon” has gone to Vienna, and D. Morgan to Swansea 
to answer the charge of intimidation at Aberdare collieries, 
no movement one way or the other is anticipated, and a 


As an important member of the Trust he took | 


| 


| 
| 
| 
| 





| 
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complete and sullen dead-lock is now anticipated for another 
month or two. 

A contemporary states that the evilinfluence of the strike on 
the three leading ports of South Wales is thus scheduled :— 
Loss to Cardiff, 60 per cent.; Newport, Mon., 80 per cent. ; 
Swansea, 14 per cent. The loss to ordinary shareholders on 
the various local railways, £174,000. In addition, we glean 
that already the colliers have lost one and a-half million 
pounds sterling, which will take six years to recover, and 
that the Cardiff artisans and labourers alone are losing 
£12,000 a week. 

On Friday, in order to save Tirphil Colliery from ruin, the 
Aberaman officials went to cut coal guarded by a troop of 
dragoons. 

The proprietors and the colliers at Garth-pit, Maesteg, have 
arranged amicably, and work was resumed this week at 10 per 


| cent. advance on the wages earned at the beginning of the 


dispute. 
Rumours have been frequent of late that the Dowlais 
colliers were going to send a deputation to the manager 


| accepting terms, but this is denied. 


A semi-official statement has been made in reply to the 
current report that the masters’ fund was exhausted, denying 
that there is the slightest truth in it, and adding that the fund 
is ample for all possible contingencies. 








A NEW AMERICAN RAILWAY RECORD. 
By CHARLES Rovs-MaRTEN, 

Ox the 1st inst. the fast trains from Philadelphia to 
Atlantic City, U.S.A., were resumed, but instead of being 
timed to do the journey of 554 miles in 52 min. as last year, 
they are allowed only 50 min., giving an average speed of 
66°6 miles an hour from start tostop. A “log” of the initial 
train has been courteously placed at my disposal by Mr. 
W. M. Acworth, and I now publish it as received. The 
timing was done on the engine with a stop watch by Mr. 
Samuel M. Vauclain. The train was drawn by engine 
No. 1028. I understand it is similar to No. 1027, which 
ran last year’s train, but is considered to be an improve- 
ment on that one. The timing was as follows :— 

Secs. Sees. 
Actual between 





Miles from Miles from Actual between 
Atlantic City. times. mile Atlantic City. times. mile 
posts. posts. 
55} dep.a — 27 14.55 .. 42 
Seay... 149 26 scees: - UIE La SRE 
54 75 me ey 
53 59 : Oe ee oe sw 
52 56 S.. « «— Ca. oe 
51 55 Ma, fine, ies “os 18.30 .. e44 
50 54 21 19.15 .. 45 
49 50 20 19.59... 44 
48 50 19 20.43 .. 44 
47 47 18 36 .. 42 
46 47 17 20.8 a 43 
45 46 16 22.51 .. 43 
44 43 15 23.34 .. 43 
43 45 14 r cn 24.18 .. 44 
42 47 BY es ae. we 25.3 we 45 
41 49 12 25.48 «+. 45 
40 49 ll 26.82°.. 44 
39 49 10 27.15 .. 48 
38 46 9 27.59 .. 44 
87 45 8 28.42 .. 43 
86 43 7 BS .. 43 
35 44 6 30.9 44 
34 44 ) 30.51 42 
(eee we 45 4 31.32 41 
Eeiilas os0. So a... 43 3 32.16 44 
SONI eee” i2s .. # 2 33.7 51 
ky oe ee 13.47 .. 4 j eam. 84.15 .. 68 
, 183.90 .. 48 Oarr.d.. .. 435.17 .. 62 
28 14.13 43 


Time for 55} miles, 45 min. 17 sec.; average speed, 73°5 miles an hour. 

a Camden. b Atlantic City. ec Evidently an error—22.8 is obviously 
meant. d Incorrect computation; assuming time to be accurate, figures 
per mile should be 47 sec., not 43. e Again incorrect computation ; if 
timing right, mile occupied 50 sec., not 44. jf Clearly an error; it would 
make the time per mile only 37 sec.; probably it should be 15.37, and 
the mile time 42 sec.; in that case the next mile would be 43 sec. g This 
is obviously wrong ; perhaps the mile time alongside is right, in which 
case the passing time would be 17.46. 
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Assuming the above timing is generally accurate, in spite 
of so many obvious mistakes, then this run is considerably | 
faster from start to stop than any other of which there is | 
authentic record; also the speed maintained for so long a | 


It is very unfortunate, however, that so many serious errata 





TRIAL OF MUMFORD’S WATER-TUBE BOILER. 


——_—:1 


Tux figures given below speak for themselves. They are the results of trials of a Mumford’s water-tube boile, 
distance continuously appears to be quite without parallel. | constructed for the Admiralty for use in first-class torpedo boats. The general type of the boiler was given j, 
Tue Encrneer of December 3rd, 1897, but the generator from which the following results were obtained ig eon. 





























should have been allowed to go forth in an official timing. siderably different in construction to suit it for the limited space available in these particular torpedo boats. 

Without the slightest desire to minimise the merits of } ——————-——— = PRR RATE AERC B a GA RON Dearne ee pig no NS MME TESS GER | MOM TES ————. 
what appears to have been a very fine performance, or to | Date of trial .. .. June 14, 189€ June 17, 1898 June 22, 1898) June 22, 1898 July 18, 1898 July 22, 1g98 
carp unduly at the manner in which it is recorded, I feel | Duration of trial .. a 2 hours 2 hours 2 hours 2 hours 2 hours 14 hours 
bound to point out the serious difficulties which these loose | Grate surface, square feet .. 22 17 22 22 22 22 
and inaccurate timings must place in the way of British | Tube surface ” = 850 850 850 850 850 850 
writers who are desirous to make a fair comparison of the | Gallons per hour evaporated 545°6 771°5 895°47 | 545°6 1224°5 1389 
respective work done by the locomotives of Great Britain | Coals burnt in pounds per hour “8 552 852 1098 } 552 1650 2200 
and America. Pounds of water per square foot of heating | 

Complaints have been indignantly ma ore than onc surface el 7 : G41 9°07 10°33 6°41 14°4 16°3 
that I Selina to accept as scam y oe a rm te na Pounds of water per pound of coal .. 9°88 9°05 8°15 9°88 v4 O17 
‘records ” made on American railways. In every instance | Pounds of coal per square foot of grate .. 25 50 50 25 75 100 
when the most authentic information available was | Pounds of coal per hour per square foot a ; : ; ; 
examined, my doubts were justified by being converted into |, , °f heating surface pba t ie2 vy 1-29 sa i'd “5 
negative certainties. I need not recapitulate what I have | Tube Y =e 38°6 50 38°6 38°6 38°6 386 
demonstrated conclusively on this head in former articles, | Grate | ; = : oe ee i 
But as taking a warm interest in the subject, and holding | Temperature of feed,degrees .. .. .. ot Gl oS oo 59 OL 
absolutely independent views, with no prejudice for cr | Steam pressure aSees 1Pe) ult, Lee 186 4 1 10 ir A435 
against American engines, and no reluctance to give them | Ait pressure in funnel, inches ..  ..  .. _ ” a ‘3 *4 2°96 
credit for all that they really do—indeed, rather rejoicing in | Space between fire-bars _,, s B < 3 < 3 
their best performances as forming a stimulus to the British Thickness of fire-bars ” “ 8 Py 4 x 

—. 


railway authorities—I greatly regret the persistent recur- 


rence of these inaccuracies of record. 

In this particular case the train is represented as running 
the 553 miles in 45 min. 17 sec., and the arrival and depar- 
ture times as given bear out this claim. But if the 
times recorded for each mile be added up the aggregate 
comes to 45 min. 27 sec., or 10 sec. longer than the 
time claimed. What was done with those extra 
seconds ? Again, the train is shown by the mile 
times as running two miles each in 37 sec., but the times of 
passing the mile posts make the intervals to have been 
respectively 47 sec. and 43 sec. In other cases the train 
appears as running three miles in nine seconds, and as 
passing a second mile post 43 sec. earlier than the one 
immediately preceding it! I think that even the most en- 
thusiastic admirer of American work must admit these to be 
impossible feats. 


Naturally, it will be said by some that a timing so full of | 
errors—there are certainly nine mistakes which force them- | 


selves on the notice—cannot be of any value at all. I do not 
agree with this view. I entertain no doubt that in a general 
* rough-and-ready ”’ sort of way it does represent the work 
done by the engine. What I mean is that the run of 553 
miles from start to stop was actually made in well under 
46 min., perhaps under 45}, and so was unquestionably the 
fastest start-to-stop run on record. Upon a careful exemina- 
tion of the gradients, and after computing the effective power 
of the engine, I see no reason why such a run should be 
improbable. No claim is set up for amaximum-speed record. 
The quickest mile time is 41 secs. = 87°9 miles an hour. 
I have recorded that speed on three different occasions with 
the small 6ft. 6in. coupled engines on the London and North- 
Western Railway, and orceslightly more—88 :2—tosaynothing 
of 89-5 and 90 miles an hour with the Midland 7ft. 9in. single- 
wheelers. 

A speed of a mile in 42 sec. = 85-7 miles an hour, I have 
noted on many occasions with various types of locomotives; 


so there is nothing at all incredible in the maximum speed | 


claimed. What is unprecedented, yet in no respect incredible, 
is the maintenance of so high a speed for so long a distance, 
and the compietion of a start-to-stop run at an average speeds 
of about 733 miles an hour. 
seem to have been accomplished in this instance ; 
beyond all question that represents splendid locomotive 
work. Still, one cannot help regretting those numerous 
mistakes. 








WORKING STRESSES FOR RAILROAD BRIDGES. 


THE design of all bridge structures, including those for railroad 
purposes, has been brought to such a state of excellence in this 
country that it seems at first sight somewhat superfluous to give 
much detailed consideration to the question. The distinction 
between static and dynamic loads has been clearly recognised for 
many years, and the needs of the two classes of loads are fairly 
well provided for in all the best practice of the present time. The 
fatigue of iron and steel under the exigencies of moving loads has 
been accepted as being well established ever since investigations 
were made by Woehler, Spangenberg, Baker, and other engineers. 
Many efforts have been made by a considerable number of civil 
engineers to incorporate in their specifications for railroad 
structures provisions covering various fatiguing influences, until it 
has seemed at times as if the results of those efforts have been 
even too finely drawn for the conditions of actual structural 


Both of these feats assuredly do | 
and | 


| show that, when the range of applied load is all in one direction 





The Committee accordingly recommended, and the Council decided 


fixed and moving loads. When the moving load does not exceed 
to accept, the tender of Mr. J. Cochrane, amounting to £8150, 


25 per cent. of the total, the immediate effect is but little more 
than 1 per cent. in excess of the same load considered as fixed or 
static; but if the moving load is 90 per cent. of the total, the 
immediate effect is nearly 23 per cent. in excess of the same 
amount of fixed or static load. The amounts of immediate effect 
for other proportions of fixed and moving loads are represented 
by an empirical curve based upon the Indian Government tests 
already mentioned. 

The cumulative effects which are induced by repeated applica- 





BRIDGE BUILDING CONTRACT, 

The London County Council, on Tuesday, considered a rej ort of 
the Bridges Committee in reference to the tenders received for the 
building of that portion of the new Vauxhall) Bridge up to the 
springing level of the arches, 

The tenders are as follows :— 


tions of the moving load in the course of the structure's perform- Pothick Brothers 108 a 
ance of duty under traffic are deduced from well-known experi- wire ct Boadall 174490 
ments, chiefly of German investigators. The total or resultant Pearson and Son ... 177.236 





effect of the moving load is simply the sum of the immediate and 
cumulative effects, determined in the manner described. The 
tabulated statement or graphical representation of these total 
effects yield certain coefficients by which the moving loads are to 
be multiplied in order to determine the amounts of fixed or static | 
loads. Those coefficients obviously have varying values from zero 
| for no moving load to a value of about two for a total load con- 
sisting of 95 per cent. moving and 5 per cent. fixed. In other 
words, according to the system which is so well elaborated by Mr. 
Stone, the cross sections of bridge members would be found by 
multiplying the stresses due to the moving load by variable 
coefficients depending upon the proportions of fixed and movable 
loads. adding thereto the stresses due to the fixed load only, and 
| dividing the results by the working stresses for fixed loads. 
| Systems of essentially this sort are already employed in many 
| American specifications, although the coefficients are different 
from most of those indicated by Mr. Stone’s investigations. 
| Many engineers use a coefficient of two for all moving load stresses 
| without regard to the proportions of fixed and moving loads. 
| Again, one of the largest bridge companies of this country used a 
| graded coefficient for a number of years, decreasing from two 
| for counter members to practically unity for chords and end posts, 
and it may be doing so still. A number of other systems have 
also been employed to accomplish the same ends. In other words, 
American engineers, at least, have been alert and intelligently 
so, to allow for the varying conditions under which their material 
has been used, although the practice has been far from uniform, 
Those who have given the closest attention to the subject have 
| been impressed with two or three very material considerations. 
In the first place, moving loads pass over bridge structures at all 
velocities from very low to very high, and obviously the moving 
load effects, whether immediate or cumulative, will be vastly 
| different at the extremes of such a range. It is clearly impossible 
to frame any workable system of design which shall make due 
allowance for such a variable and difficultly measured influence. 
In the second place, there are no investigations in existence which 


Commenting on these tenders, the Bridges Committee said : 
‘The engineer’s estimate of the cost of the work in ‘juestion 
amounts to £153,352 3s. 4d. Messrs. Pethick Brothers, whose 
tender is the lowest, have carried out several works on a large 
scale. In consequence of the Council being about to adjourn 
for the summer recess, and the work being of pressing importance, 
we have to ask that the standing order with reference to the 
expenditure of capital when exceeding £5000 may be suspended. 
A clerical error has been discovered which will reduce the amount 
of Messrs, Pethick’s tender by about £1000, and we have had the 
| necessary correction made.” On the recommendation of the 

Committee the Council accepted the tender of Messrs. Pethick 

Brothers, the corrected amount being given as £165,435, 








CATALOGUES. 


Charles Churchill and Co., Limited, London and Birmingham. 
1898 Catalogue of American machinery and tools. This is a hand- 
some book of over 300 pages, and contains an almost endless 
variety of appliances, 

The British Thomson-Houston Company, Limited, Cannon-street, 
London. A highly interesting collection of views of electric 
traction installations carried out by this company in many parts of 
the world. The reproductions leave nothing to be desired. 

Thomas Barraclough, Bucklersbury, London. Two price lists 
devoted to wire rope machinery and hemp rope machinery. These 
lists contain a considerable number of illustrations and technical 
information concerning a great variety of machinery used in these 
two important branches of manufacture. 

Baldwin Locomotive Works, Philadelphia, and the Westing- 
house Electric Manufacturing Company, pic ay. U.S.A. Electric 
mine haulage. This is a neat little brochure devoted to an i)lus- 
trated description of an electric mining locomotive for underground 
haulage. The mechanical features are due to the Baldwin Con- 
pany, while the motors are the outcome of the most recent electric 
practice of the Westinghouse firm. 


and with stress below the elastic limit, any fatigue will ever occur. 
Inasmuch as all working stresses are always below the elastic limit, 
and usually less than one-half that limit, it becomes a question 
what sort of recognition of fatigue is rational, or whether it is 
necessary to make any. It would seem at present that the simple 
method adopted in many specifications uf using an arbitrary but 
reasonable factor for total moving load effect, which will keep | was set on foot under the management of Belgian managers 
the working stresses low enough to make a full and reasonable | and skilled workmen. The general work is carried out by native 
allowance for all dynamic effects, is best, or at least is as advan- | workmen, and the needs of the capital and the neighbouring 
tageous as any. | districts, so far as window glass and drinking glasses are concerned, 
are supplied by these glassworks, In Korisek, which is about four 

hours E road from Teheran, a sugar refinery has been established, 

_ under the guidance of ten Belgian experts, and gives employment to 
about 300 native workmen. Other Belgian branches of industry have 
also secured a firm foothold in Persia. The Teheran Railway and 
Tramway are both managed by Belgians, and Belgians are about 
to undertake the construction of a building for supplying the 
electric light to the Persian capital, which has hitherto been 
lighted by petroleum lamps. In conclusion, Belgian capitalists 








GLASS-MAKING AT TEHERAN,—About two years ago this industry 








TENDERS. 


CONTRACT FOR PUMPING ENGINES, 
THE London County Council, on last Tuesday week, considered 
the following tenders for converting four beam engines at the 











practice, says our American contemporary, the Engineering 
Record. Yet it is undoubtedly true that a reconsideration of the 
general subject of the working stresses for railroad bridges will | 
not be entirely fruitless, and it may be productive of seme good. | 

In the ‘‘ Proceedings” of the American Society of Civil En- | 
gineers for May, Mr. E. Herbert Stone, M. Am. Soc. C.E., has | 
made a careful digest of the whole subject, in view not only of 
the German and British experiments on the fatigue of iron and 
steel, but also of an extensive series of defiection observations 
under actual moving loads on bridges built in India. The paper 
is well worth a careful study, and but a few of its main features, 
as related to modern bridge practice in this country, will be 
reviewed here. Before treating the real question itself Mr. Stone 
suggests and adopts the expressions ‘‘ fixed” and ‘‘ moving” loads, 
instead of the terms ‘‘dead” and “ live,” for the loads actually 
employed, and the suggestion is certainly reasonable. He states, 
what is beyond question, that the effect of an ordinary railroad 
train is not identical with that of a load of the same amount 
suddenly applied without shock. The term “ live” load is, in the 
minds of most engineers, considered to mean a suddenly applied 
load, which has a stress effect double that of the same load 
gradually applied. There is involved here a distinction that it is 
well to make, for it is one frequently neglected. 

He then divides the total effect of the moving load on a rail- 
road bridge into two parts, one of which he calls the “immediate 
effect,” and the other the ‘‘ cumulative effect.” When a moving 
train passes on a bridge the stress effect of that single application 
of a moving load is the “immediate effect.” TLe ‘cumulative 
effect” is the repeated application of the train to the structure 
throughout its life under the traffic which it carries, The data for 
the immediate effect he has gathered from the Government records 
of the tests of new bridges on the railways of India. Those records 
are simply those of the deflections under the passage of trains of 
known weights, it being assumed that the stresses in the various 
members of the bridge will be proportional to the deflections pro- 
duced. He gives a very interesting diagram showing the results 





of the —— of moving loads to the tested structures. These 
effects o 


viously will depend upon the relative proportions of 





Crossness outfall into triple-expansion engines :— have lately obtained concessions for establishing manufactories for 


: : ors &. supplying paper and wax candles, 
WR A tee rg ae 17900 Coat Deposits 1N Peru.—H. M. Consul at Callao reports that an 
Benjamin Goodfellow .. .. .. .. .. «+ +. «+ ++ 20,684 American syndicate has sent engineers to Peru to make a survey 
United Ordnance and Engineering Company, Limited .. 22,430 for constructing a line which the concessionaires propose to build 
Fullerton, Hodgart, and Barclay, Limited ce se oe 25,640 from Pacasmayo to the province of Hualgayoc, where it is reported 
Fleming and Ferguson, Limited .. .. 47,000 extensive beds of anthracite and semi-bituminous coal exist. 


According to Mr. C. Clinton Gardner, a well-known America 
engineer, 10,000,000 tons are within easy reach, and the supply is 
almost inexhaustible. He estimates that 2,000,000 tons could be 
extracted yearly and delivered at the port at a cost of 2 dols. gold 


On the recommendation of the Main Drainage Committee the 
Council accepted the tender of Messrs. John Penn and Sons, at 
£16,900. 


of yang niu cabin een comes peg | peohoes. Py: — ec Rs a is of A copie — yy coal —— . 

Are . : 1 . . | excluded from the Pacific markets, as under the circumstances i 
rapnaers — Se fn = — —_ the Council has decided | would: be impossible to compete’ with so good and so cheap a 
a ee a product as Peruvian coal. He states that the cost of the construc- 


£. | tion of the line and the purchase of the rolling stock should not 

E. Chester and Co... .. 6,134 | exceed £600,000. The line is to start from Pacasmayo or Cherrepe, 
aca —— on the total distance from the coast to the coal strata being about 
B. Goodfellow Ee EE RAP Sate © 10,216 121 miles. A line is already in existence from Pacasmayo to Yonan 
Fullerton, Hodgart, and Barclay, Limited .. 10,480 a distance of 41 miles, which is being worked by the Peruvian 
Oe oe eS i aera ee 11,525 Corporation. He also believes that the projected line may even- 
Fleming and Ferguson, Limited .. .. .. .. - _-. 12,000 ' tually be extended as far as Jaen and the Amazonian basin, where 
= —e — ee Company, Limited .. = he thinks that because there are 8000 miles of navigable rivers, an 
. Fenn an ms, Lim be ee oe" ee we” 28 168 ) a * * yer, 
Clayton, Goodfellow, and Co., Limited.. 1. 1. |! 13,750 unlimited demand for Peruvian coal would be certain. However 


| as that immense region is hardly explored, very sparsely populated, 
and with an valetied supply of timber which can be thilised for 
fuel purposes, this suggestion may appear somewhat premature. 
Besides the coal deposits in the province of Hualgayoc, others 
exist in the Huamachuco district, and lignite and peat are found in 
several other parts of Peru. With to the exclusion of 
foreign coal from the Pacific, it should be pointed out that there 
are coal mines at Lota, Coronel, and Lebu in Chile, where the cost 
of extraction and shipment should be much less than that of 
extracting and transporting coal fromthe Hualgayoe district, yet 
large quantities of coal are imported into Chile and Peru from 
Europe and New South Wales, In fact little, if any, Chilean coal 
is brought north of Caldera, 


Reporting upon the tenders, the Main Drainage Committee said : 
—“‘It appears from inquiries that Messrs. Chester and Co., whose 
tender is the lowest, have only a portion of their works erected, 
and that a few months must probably elapse before they can 
undertake the manufacture of the engines. We understand that 
the principals and manager have had considerable experience in 
designing machinery of the kind required, but as they cannot | 
refer to.any work executed’ by them as a firm we do not see our | 
way to recommend the Council to accept their tender. As the 
next lowest tender should also, we think, be passed over, we advise | 
the Council to accept that of Mr. John Cochrane, who has on 
several occasions satisfactorily carried out work for the Council.” | 
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RAILWAY MATTERS. | 


Ay Imperial edict has been issued stating that the 

. sotion of railway affairs in China, hitherto held by Shéng, shall 
here be shared by the Viceroys of Tient-tsin and Wu-Chang. 
1 


Tux statement of train mileage of the Midland Rail- 
ay for the half year just closed shows that 21,936,389 miles were 
pon their stock, of which 8,613,357 miles were on passenger 
pst o ead 13,323,032 on goods and mineral trains, The miles of 
pay use are 1368}, while 15 miles are being constructed. 


ExperIMENTS have lately been made with a view to 
roviding Buenos Ayres with an electrical railway, which shall 
he outlying portions and suburbs of the town. After tho 
n of the concession, which has been granted for. sixty 
line will come under the management of the town itself. 


connect t 
terminatio 
years, the 

\ vew line of railway called the Sierra Pacific Rail- 
id was opened in California during last year. The line, which 


aw miles long, connects the Southern Pacific Company’s 
evstem at Oakdale, near Stockton, with Jamestown, an runs 
through a rich mining centre situated on an extensive mineral belt 
known as the ‘ Mother Lode.’ ; 


Tue record of train accidents in the United States 
during June includes 52 collisions, 88 derailments, and six other 
accidents, a total of 146 accidents, in which 28 persons were killed 
and 131 injured. Five of these were brought about by defects 
of road, 31 by defects of equipment, 31 by negligence in operat- 
ing, seven by unforeseen obstructions, and 72 were ‘‘un- 
explained.” 

Goop progress has been made with the tunnelling | 
of the Central London Railway, which, with the exception of the | 
portion eastward of Chancery-lane, is well advanced. The opera- | 








tions at the Bank Station have presented great difficulties, and 
caused considerable delay ; but the large gas and water mains 
which intersected the area have now been removed, and replaced 
in anew subway provided by the company for their reception. 
The construction of the underground works at this point is being | 
pressed forward, and two out of the five lift shafts are nearly 
completed. The power station and the carriage and engine sheds 

at Shepherd’s Bush are in course of erection, and arrangements 

have been made for commencing some of the station buildings. | 
The manufacture of the electrical plant is also reported to be well | 
advanced, } 





Tue new electric tramway from Laxey to Douglas has | 
heen completed. The line has been carried out by the Isle of Man 
Tramways and Electric Power Company, Limited, which owns the 
clectric tramway at present running from Douglas to Laxey, and 
from Laxey to the top of Snaefell, the highest mountain in Manx- 
land, By the new line, Douglas and Ramsey, the two chief towns 
in the island, are connected, and it is believed that it will develope 
a large traffic in the way of visitors and goods between these towns | 
and the intervening village of Laxey. The new line is slightly over 
10} miles from Laxey, and about 16 miles from Douglas, and it is 
expected that the entire journey will be performed on the average 
in an hour and a quarter. The line is worked on the trolley | 
system. The cars are of a substantial character, yet neat and 
attractive, while the general equipment of the tramway is quite 
up to the latest and most modern demands, 


} 


Ir has lately been evident that the measures already 
taken for providing the Siberian colonists with medical and sur- 
gical aid in their new abodes must be extended to these colonists 
whilst on the way to Siberia, The matter has lately been under 
discussion by a special commission of the Imperia! Ministry of 
Ways and Communications with reference to the introduction of 
hospital cars on the trains that convey the immigrants to their 
new homes, and it has been rédsolved to use third-class and fourth- 
class carriages, and in extreme cases goods wagons, for this pur- 
pose. The cars thus to be set apart will consist of two compart- 
ments, one of which will be used by the sick, while the other will 
be occupied by the surgeon and nursing staff, and wil] contain the 
drugs and appliances. The cars will provided with arrange- 
ments for regulating the ventilation, for keeping a due supply of 
ice, with stoves, &c., and the cars will be heated by hot water. | 
The beds in these cars are to be so constructed that the patients 
will feel the motion and impact of the cars as little as possible. 





Tue Foreign-office has issued a parliamentary paper— 
Africa No. 8—giving a description of the general condition of the | 
construction works in the Uganda Railway in March, 1897, and a | 
statement of the progress during the year 1897—-98. The survey had | 
been completed in March last over 263 miles, earthworks made 
and rails laid over 139 miles, and the first 100 miles, as far as the 
Voi River, were opened for public traffic in December last. The 
earnings during the first three months amounted to 126,400 rupees, 
giving an average of 88 rupees per mile per week, or, excluding 
the earnings from the carriage of railway stores, 67°6 rupees per 
mile per week. There has been a large saving to the Protec- 
torates through the cheap carriage of troops and stores over the | 
long waterless tract between the coast and the Voi River. Lack | 
of water during the dry season and exceptionally heavy rainfa!ls 
during the wet season, together with the restrictions on emigration 
from India consequent of the plague, and the delay in the delivery 
of materials from England owing to the engineering strike, com- 
bined to retard the progress of construction. The revised esti- 
mate of expenditure for 1897 —98 was £589,600, as against | 
£714,000 contemplated in the original estimate, the difference 
being mainly due to deferred deliveries involving deferred pay- | 
ments. The estimate for 1898—-99 contemplates an expenditure | 
a te The telegraph has been pushed on to Kikuyu—mile | 
020, 





ALTHOUGH the Trans-Siberian express has been running 
only about ten weeks the inadequacy of a single train in meeting 
the demands of. travellers was felt from the very beginning of the 
new service between Europe and Asia, A proof of this fact was 
seen recently in Moscow, when fifteen persons had to be left behind 
owing to the lack of space in the train. Intercourse with Siberia 
by means of the new railway is rapidly being developed, and to 
meet the demand for places in the express a second express train 
has just been turned out of the workshops of the Moscow Kursk 
Company. This train consists of five coaches, two for second- 
class and one for first-class passengers, the others being a dining 
and a baggage car. The construction is of the newest design. 
Besides the comforts of a bath-room with gymnastic apparatus, 
a library in several languages, a piano and selection of music, 
maps, guide-books, albums of views, an ice cellar, and an arrange- 
ment for boiling water in three minutes by means of steam, which 
were found in the first train, the new one is fitted with plates 
Which indicate the next stopping station, and, if the stoppage be 
over five minutes, also how = the train stops. All the windows 
are protected from dust and wind by poche, yet late glass guards ; 
the last coach is arranged to serve as an “observation car,” show- 
ing three views of the country traversed. A stationary bicycle, 
with arrangements for measuring in minutes and kilometres the 
amount of work done; a barber, who is also qualified to give 
medical assistance; and a superintendent, who speaks Russian, 
French, German, and English, are among the other conveniences 
to comfort of travelling now provided. The train will be lighted 
Inside and out by electricity, and electric cigar lighters find a place 
in the dining-car, A lavatory has been fitted in the second- 
class car, so as to be available for the enthusiastic photographer to 
change plates and develope in during the journey. Electric bells 
and portable electric reading lamps are in each compartment. 
The kitchen is intended to furnish a hot dinner for a maximum of 
sisty people, 





| death-rate. 


NOTES AND. MEMORANDA. 


Tue Norwegian Storthing has lately revised the tariff 
of custom dues, The import duty on motors, dynamos, and the 
various parts of such machines has been raised 5 per cent. of their 
value, and upon other machines the duty is raised by 10 per cent. 


| It is now thought that the customs tariff of Norway will not need 


further revision for several years. 


In the 116 trade unions making returns for the month 
of June, with an aggregate membership of 465,143, 12,068—or 
2°6 per cent.—were reported as unemployed at the end of June, 
compared with 2°7 per cent. at the end of May, and with 2°7 
per cent. in the 113 unions, with a membership of 464,126 from 
which returns were received for June, 1897, 


Tue extent to which ball bearings are now employed is 
shown by the importation into the United States of at least 
200,000,000 balls a year. Recently a company has been formed in 
Pennsylvania for the erection of a large works at that place for the 
manufacture of steel balls. The plant is to have a capacity equal 
at least to the importation demands of last year, namely, 
200,000,000 balls. 


A new method of boiler firing has been worked out by 
Mr. Schlicht, according to the New York Electrical Engineer, 
wherein the air required for combustion comes down the chimney 
outside a central tube up which the fire gases go. The air, when 
it reaches the fire, is thus highly heated. The steam raised 
was increased by using this method, in some experiments on Long 
Island, from 10°79 lb, to 12°961b., and from 9°48 lb, to 12°45 Ib. 
per pound of fuel, 


Tue total product of the German blast furnaces for the 
first five months of 1898 amounted to 3,003,496 tons, as against 
2,799,512 tons for the ap See period of 1897, or an increase 
of 203,984 tons, The production for May was 610,553 tons, as 
against 583,418 tons in April, and 579,613 tons in May, 1897. At 
the end of May there were 146 furnaces in blast, in April 145, 
and in May, 1897, 138. The May product consisted of 129,583 tons 
of grey forge, 47,166 tons Bessemsr, 331,805 Thomas, and 
101,999 tons foundry iron. 


In a recent issue of the American Journal of Science 
are given the results of tests of a large number of magnets made 
of self-hardening stee], now in common use for lathe tools. The 
object of these tests was to search for a material for standard 
measuring magnets, which would be as permanent as possible, and 
have a small temperature and induction coefficient. The experi- 
ments show that comparatively short seasoned magnets made of 


| this steel have decidedly smaller induction coefficients than 


magnets of the same dimensions made of tool steel ; the differ- 
ence in the temperature coefficient is much less, but the ad- 
vantage is still on the side of those made of self-hardening steel ; 
the temperature and induction coetticients of long magnets of the 
two kinds of steel do not seem to be very different. 


Tue German practice in connection with the testing of 
cast iron, which is also said to be in current use in continental 
Europe, is as follows:—Test bars l}in. by ljin. in cross section 
and 44in. long are cast in dry sand moulds inelined lin. in 10in., 
the runner acting as feeder, and pressure head corresponding to a 
vertical height of 8in. An extension lin. by lin. is cast on the 
bar from which lin. cubes can be cut for compression tests. Of 
the 44in. only 40in, are intended for testing purposes, the trans- 
verse being the first method applied. For this purpose three of 
these bars are taken, and their resistance to bending up to rupture 
together with the corresponding deflection noted. Two test pieces 
are turned up from the broken parts of each of the three bars for 
tensile tests, each piece being Sin. long and 0-Sin. in diameter. 
Furthermore, six compression tests are made with cubes cut from 
the broken test bars above mentioned, two from each bar, the 
pressure being applied as if the original piece were used as a 
column. 


San Francisco has recently adopted a method of dis- 
posing of its garbage and refuse which is said to place it in the 
lead of any city in the United States, Up to November, 1897, all 
the garbage and ashes were removed by scavengers, who were 
allowed to dump it on vacant plots in the city limits that were 
designated by the superintendent of streets for that purpose. 
This created a continuous nuisance, and proved a constant source 
of complaint and annoyance, besides being an active factor in the 
In November last, a company which had secured a 
contract to reduce or cremate all refuse matter for the term of 
fifty years, put their works in operation, and scavengers were 


| compelled by a city ordinance to deliver all refuse and garbage at 
| these works, The system adopted by this company is similar to 


the one in operation at Montreal, Canada, the furnace used being 


known as the Thackeray incinerator, named after the inventor, an 


English engineer. This incinerator is operated entirely without 
the aid of fuel, being so constructed that the refuse consumes 
itself. The cost of operating is therefore limited to the cost of 
maintenance and labour. Another advantage claimed for this 
invention is, that it disposes of the garbage in such a manner as 
to create no odour. The plant erected in this city is about four 
times as large as the one at Montreal, and burns from 300 to 500 
tons per day. According to a consular report, the cost in January 
was approximately 144. per ton, but contemplated reduction in 
the number of men employed will ultimately bring this down to 
125 c. per ton, The residuum from the incinerator has some 


| small commercial value, and it is thought that power can be 
| generated from the burning refuse. 


In a lecture recently delivered at Copenhagen, Prof. 
la Cour communicated some of the results of the-numerous State- 
aided experiments and tests in connection with the utilisation of 
the wind’s power, which have been carried on by himself over a 
number of years. After speaking on the historical side of the 
question, the lecturer referred to the construction of a windmill, 
and pointed out the fallacy of the opinion that the greatest effect 
was obtained by horizontally-moving wings. Reference was made 
to the various ways in which the problem of turning the mill 
according to the wind had been solved, and the lecturer then dealt 
with the construction of the wings. The question of the effect of 
the wind’s pressure upon a flat surface is a complicated one, but it 
has been demonstrated that the suction on the lee side is a very 
important factor. Prof. la Cour had in his experiments measured 
the effect of an artificial wind upon various models at different 
speeds, and these experiments pointed to the correctness of some 
of the ordinarily-accepted rules in the construction of windmills ; 
as, for instance, the number of wings. A mill with sixteen wings 
had only 14 times as much power as one with four wings. In 
measuring the percentage of the power of the wind striking the 
wings, he had arrived at the somewhat startling result of 143°7 
per cent. This unlooked-for conclusion was owing to the above- 
mentioned suction on the lee side of the wind passing between 
the wings. That the wings should not be plane, but have a bent 
or a concave shape, was an old-established truism ; and the shape 
of the wings has in reality much influence upon the suction caused 
more especially by the wind, which just passes the edges of the 
wing. In measuring the percentage of the wind-power utilised, 
the wind passing between the wings was taken into account, and 
instead of 143°7 per cent. the result was 21 per cent. The abso- 
lutely best —_ for wings has, however, not yet been ascertained, 
says .Vature. The most important practical point in connection 
with windmills is the solution of the problem how best to neutralise 
the inconveniences caused by the irregularity of the wind. Prof. 
Ja Cour has for this purpose constructed an. original ator, 
called the Kratostate,.by means of which a ‘windmill can be used 
for working a dynamo, 





MISCELLANEA. 


WE are authorised to state that applications for space 
at the Paris Exhibition of 1900 should be sent to the Secretary of 
the Royal Commission, St. Stephen’s House, Westminster, not 
later than August 20th, 1898, 


CHEVALIER Marconi has fitted his wireless telegraphic 
apparatus on the top of a pole at Osborne House and at the mast- 
head of the Royal yacht Osborne. By means of this apparatus 
—— are being conveyed between the Queen and: the Prince of 

ales, 


On Wednesday last two motor cars crossed the Thames 
on a pontoon raft made by the Royal Engineers from Aldershot, 
who are encam for four weeks on the Fawley-court Meadows at 
Henley. The War-office are now said to be preparing designs for 
carrying Maxim guns on motors as used in the French army. 


Tue whistling buoy which has long served to mark the 
entrance to the Golden Gate, in California harbour, has lately been 
replaced by a lightship which was specially built for the purpose. 
Powerful electric lights are swung in ball-and-socket hinges, one at 
each masthead, 50ft. above the deck of the vessel, and in clear 
weather will be visible for a distance of 12 to 15 miles. The vessel 
is also fitted with a fog-horn and a large bell to aid in giving signals 
in thick weather. 

Tue sixtieth annual exhibition of the Royal Agricul- 
tural Society of England will be held at Maidstone from Monday, 
June 19th, 1899, to Friday, June 23rd, 1899. The dates of closing 
of entries for the exhibition of implements are, ordinary rates, 
Wednesday, March 15th, post entries, Saturday, April Ist. Copies 
of the Implement Regulations will be ready for issue to applicants 
in January, 1899. The following prizes for competition at the 
Maidstone meeting have already been settled by the Council :— 
Class 1, Machine for washing hops with liquid insecticides to be 
worked by horse-power or mechanical power, £50. Class 2, 
Machine for the evaporation of fruit and vegetables, £20. Class 3, 
Best system of packing jams and fruit for travelling, (a) for 
soft fruit, £5, (4) for hard fruit, £5. 


In a recent report to the Foreign-office, H.M. Consul 
at Portland, Oregon, states that the duty on tin-plate imported 
into the United States was raised in 1897 to l4c. per pound, and 
although 62,932 boxes were received from Great Britain during 
the year, this trade may now be considered lost. All the roofing 
plates were of American make, and the receipts of American plate 
for canning purposes were aiso considerable. Tin-plate mills in 
the United States are in a position to hold the trade, as the quality 

roduced is superior and the tariff gives efficient protection. 
ighter plates are now used in the canned goods trade, weighing 
usually 100 lb. to the box ; as light as 85 lb. has been used to some 
extent. The average price of standard 100 ]b. coke plates was 
lis. 6d. At the date of wxiting this report there are practically no 
English tin-plates on the way, and American will be used almost 
exclusively in 1898. The consumption for canning p' S on 
the Columbia River ;alone exceeded 65,000 boxes. English tin- 
lates, it is stated, cannot at present be laid down under 17s. per 
x, while American sell at 13s. 6d. 


GREENLAND is practically a country closed to trade with 
foreign nations—Danes themselves, except those licensed by the 
Danish Government, are forbidden to trade, traffic, or barter with 
the natives, says Mr. Alan Johnstone, secretary of H.M. Legation 
at Copenhagen. A department called the Royal Greenland Trading 
Society exists at Copenhagen, which forms part of the Ministry of 
Finance, and which supplies the natives with all the groceries 
which they require, taking inreturn the products of the country, viz., 
seal train oil, whale train oil, eiderdown, and furs. The expenses 
of the administration of this department of the Government 
amounts annually to 200,000 kr. (£11,111) and the Government 
also contributes through it 36,000 kr. annually to the cost of the 
church missions in Greenland, the remainder, viz., 14,000 kr. 
(£777), being found by the Ministry of Public Worship. The income 
of the society is derived from the sale of the Greenland products, 
and from the sums it receives from the Cryolite Mining Company, 
which has the monopoly of quarrying cryolite in Greenland in 
return for the payment of 125 kr. (£7) for each cubic fathom 
excavated. The company employs about fifty workmen, who are 
not allowed to communicate with the natives, 


ALTHOUGH two vessels may be quite equally matched in 
offensive and defensive powers, yet one may very speedily obtain 
an advantage over the other if her firing discipline be superior. It 
does not by any means follow that this advantage would fall to 
the ship which most frequently hulled the other ; much more 
would depend upon where the shots were placed and whether the 
size of shot was such as to do material damage to the part struck. 
Thus, attack by light shot or shell upon a thick armour belt would 
be ineftectual, however well directed, says Mr. Sidney W. Barnaby, 
in Cassier’s; and, again, heavy shot or shell, fired from the main 
armament of a battleship, would not be properly employed, as a 
rule, in attacking unarmoured positions. The only reason for put- 
ting guns of different calibre upon a ship is that the target pre- 
sented to them by an enemy’s vessel is not a homogeneous body. 
If it were, it would much simplify matters to have all guns alike. 
The big guns are for the hard places and the small guns are for the 
soft ones. There is a proper target upon every enemy’s ship for 
each of the different calibres of guns carried, and these targets will 
vary according to the type of ship attacked. So much will depend 
upon the first few minutes of a close action that if a commander 
could give his instructions to his different gun detachments, before 
coming within close range, as to the part of the ship upon which 
they should direct their fire, it might be of great advantage to him. 


To the “ foreign devil” who would cater for the Chinese 
trade it is of the first importance almost to study well the matter 
of trade-marks, for upon the circumspection with which these are 
chosen will depend largely the fate of the goods, says a writer 
in Cassier’s Magazine. Mr. Samuel L. Gracey, United States 
Consul at Fuchan, in one of his recent reports, gives a list of some 
of the pictures most frequently seen, and which therefore pre- 
sumably are popular and would lend themselves well to trade- 
mark use. But simply naming these things does not supply 
sufficient data from which to prepare them. It must be remem- 

red, so Mr. Gracey tells us, that Chinese art is very peculiar, and 
a tiger as ordinarily represented by foreign artists would not meet 
with favour with Jobn Chinaman. It must be a tiger according to 
Chinese imagination and art, of unreasonable length of body or 
bigness of head or curve of tail, and in impossible attitudes. On 
a popular Japanese match-box is displayed a monkey standing on 
its front feet, head nearly touching the ground, with hind feet up 
in the air, and tail whipping the skies. The grotesque and even 
hideous, to European and American minds, tickles the fancy of 
the dwellers in Far Cathay. No description can supply adequate 
information to an engraver or colourer by which he could produce 
the real thing, and any departure from the Chinese fancy in such 
things would brand the goods at once as foreign product and doom 
them to defeat. A Chinese dragon differs from a Japanese dragon 
in its contortions, A royal dragon must have five claws, while the 
»lebeian beast has only four. A stork must always stand on one 
eg, or, flying, must present an enormous spread of wings and 
trailing long legs. _ All Japanese birds, when flying, must have a 
tendency downward, never up or on a straight course. To a 
Japanese, nothing is preferable to the representation of snow- 
capped sacred Fusiyama, as seen on nearly all Japanese fans, 
screens, and other articles. One of the labois mentioned by 
Consul Gracey represents a woman in bright robe:, holding a long- 
necked vase on her shoulder, while at her side is a monkey holding 
a chrysanthemum in its mouth. Others are equally grotesque.. 
But they all are suggestive of the curious fancies of those of the 
Celestial Empire, F 
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BLOWING ENGINES.*: the engine when steam bay ty a the motive pe for blowing | with double leathers. This plan of packing is used at the present 
: s ‘ purposes. I may say at the introduction that the first furnace | time in some engines. 
By James Proctor, Oakengates, Salop. was blown by bellows at the Carron Ironworks in the year 1759, | The above engine was capable of blowing three furnaces, but the 


_ IN the paper I have ert to read this evening, it is MY | but the result was not satisfactory, and Smeaton, who was called in, | blast was not continuous, and a water regulator, consisting of a 
intention to deal with blowing engines as connected with blast | constructed a water-wheel to work four blowing cylinders, and this | large inverted chest, made of cast iron, and immersed with its 
furnaces only, as there are various types of blowing engines—or, | arrangement worked some time ; afterwards the atmospheric | open side down in a cistern of water, was connected to the alr 
more properly speaking, air-compressing engines—used for other engine was introduced. Mr. Watt, in 1777, was the first to make | pipes to equalise the pressure, I have seen a large balloon-sha) 
pu , such as in the Bessemer steel process, and also for con- | a steam engine for blowing an iron furnace. This was the first | vessel, made of wrought iron plate, used for the purpose, but these 
~~ s power when steam is not applicable. _ ait application of the double-acting blowing cylinder ; the steam | regulators are not found necessary with the more modern type of 
n preparing this paper I did not consider it necessary to go into | cylinder being 30in. diameter and the blowing cylinder, 36in. | engine, or when there is more than one en ine working at the same 
the mechanical devices, such as bellows, used in the early or | diameter. In 1807 Messrs. Boulton and Watt made a much larger | time. The usual pressure of air was about 3 1b. per square inch, but 
primitive stages of iron manufacture, but have confined myself to | engine, very similar to maior: they had <3 — par we was & cm as ents Cale rel clearance pene ot = F 
. ? The steam cylinder was 48in. diameter, ani e blowing cylinder | end of the cylinder, the le being e for a stroke ie 
we Bn ity ee ny AY eT eT: 84in, Gameter, working a stroke of 8ft.; the air piston was packed | the actual working stroke being from i Ut. to 7}ft. This was found 
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a 
ty to prevent the piston bumping against the 
nec rely : ekg The type Hy, engine I have just referred 
cylinder © out cf date, although I know where some are still 
to is n0 but these are gradually being replaced with engines of 
ype. 
nore modern yFrovement made in the construction of these 

The was the addition of a connectin -rod, crank shaft, and 
engines ] “Phese alterations allowed the clearance to be consider- 
fly sed thus increasing the efficiency of the blowing cylinder, 
ably 4 allowed the engines to berun at a high speed with safety ; 
om moderate pressures are required this type of engine 
and wt results, ‘The illustration before you shows the general 
oe tion. ‘The more modern engines of this type are capable 
constr up to 6 Ib. air pressure, with from 30 1b. to 601b. steam 
— Some of these engines have been made with air cylinders 
press nin. diameter, and there is an engine now working at 
4 » Yale Ironworks with an air cylinder 144in. diameter. This 
Bbw f engine is not now being built, as it has given place to the 
type coder, or self contained vertical engine. This one has many 
_ tages over the beam engine,the principal ones being space, 
— foundations, and engine-house ; the vertical engines 
muiring much less space, the foundations being less costly, and 
airing a much smaller engine-house, — 

The yarious makers of the vertical blowing engine do not all follow 
line in their designs. The one now before you is called the 
oiiddlesbrough ” type, and is generally accep:ed as the best, 
both for simplicity of construction an for convenience, bei 
ysily got at for repairs. You will notice in the view place 
before you the simplicity of the foundations, and that the engine 
is almost entirely independent of the building or engine-house. 
This alone is a very great advantage, as any settlement in the 
foundations does not materially affect the working of the engine, 
gsit does in the beam type. F ; 
"The engines, as il'ustrated, are made to blow with an air pressure 
from 5b, to 81b., and at the present time the blast pressure is 
about 641b, The usuel speed varies from thirty to forty revolu- 
tions per minute, although they can be worked with safety at a 
igh speed. 
big Pl notice that the engine foundation, or bed-plate, is a 
massive casting weighing about 12 tons, and is prepared to receive 
the frames or standards, and also the pedestals for the crank shaft. 
The necessity for the bed being very strong has been brought 
prominently under my notice in two cases, through their breaking 
under the crank shaft pedestal ; but before I proceed further I 
may say that in both cases they were coupled engines, with one 
crank shaft for the two engines, the pedestals being placed one 
on each bed, thus bringing the whole strain of the engine on one 
side of the bed only. 

- the case of single independent engines the load is divided, the 
shaft being built with a single sweep crank of the marine type ; the 
hearings are l4in, diameter, 24in, long, and in working have 
been found ample in size, giving no trouble by heating, and 
requiring a minimum quantity of lubricant. Each engine has two 
fy-wheels, 14ft. diameter, and weighing approximately fifteen tons 
each, weights being bolted between the arms of each wheel to 
balance the crank, connecting-rod, pistons, and rod. This is 
found necessary to make the speed uniform in the up and down- 
strokes. The side frames or standards are each made of two 
castings, with planed joints, and secured together with turned 
bolts, the holes being rosebited and securely bolted to the base 
late, and have steady pins to pene them moving out ped om 

he holding-down bolts also help to secure the standards, and have 
bosses cast upon them to receive the bolts. Each pedestal is also 
secured by four holding-down bolts. The tops of the standards 
are prepared to receive the blowing cylinder bottom, or base plate. 
This base is a strong casting, with flanges cast upon it to rest upon 
the standards, and also to receive the blowing cylinder, and has a 
stufing-box and gland in the centre for the piston-rod ; prepara- 
tions are also cast upon it to receive the upper ends of the slide 
bars. The air-inlet valves are also attached to this casting, shown 
upon photograph. The lower ends of the slide bars are secured 
to brackets cast upon the standards, There are eighteen inlet 
valves of the circular grid type, fitted with leather flaps and cast 
iron guards, secured with a centre bolt, each grid being secured to 
the base with stud pins and nuts ; all the faces are machined, and 
are so arranged that they can easily be got at to renew the leather 
flaps when required. 

The blowing cylinder has rectangular openings cast all round 
thecircumference, under the flange at the top and above the flange 
at the bottom, the facings round the openings being planed to 
receive the outlet air valves, These valves are flat grids of cast iron, 
as shown upon drawing, page 138, They are planed upon their 
surfaces, and are secured to the cylinder by stud pins and nuts, 
and are fitted with leather flaps with wrought iron guard plates ; 
the area of the inlet openings at each end of the cylinder being 
the usual proportion of one-sixth of the area, and that of the 
outlet one-ninth. The flanges of the cylinder are sufficiently 
large in diameter beyond what is required for the bolts to secure 
it to the base at the bottom end and the cover at the top, and are 
turned to receive the air casing. This casing is circular, and is 
built up of mild steel plates, the ends being bored out to fit the 
cylinder flanges, and is secured by close-pitched bolts ; the casing 
atirely surrounding the cylinder body, all the outlet valves dis- 
charge into the space. A manhole is fitted to give access to these 
valves. The space between the cylinder and casing is sufficiently 
wide for a man to pass round and get at any of the outlet valves, 
either top or bottom. The casing is connected to the air or blast 
main with wrought iron tubing, the connection to the casing being 
made with a short cast iron branch, which is bored and fitted 
with a butterfly valve of cast iron, the centre spindle being fitted 
with a handle, which is so constructed that it can be secured, open 
or shut, by a single bolt. The crank shaft, as before stated, is 
be diameter and 24in, long in the bearings, the crank pin being 
fin. diameter by 12in. long. The webs are strong forged slabs, 
machined all over, and bored to fit the shafts and the crank pin, 
which are shrunk together, as is usual with marine shafts. e 
connecting-rod is of forged iron ; the crank end is fitted with gun- 
— steps with caps and bolts of the marine type, the top end 
ing forked and fitted with gun-metal steps, straps, jibs, and 
cotters, The crosshead is of forged steel, the bearings being 54in. 
diameter by 6in. long; the centre boss being bored to fit the 
piston-rod, and secured with a steel cotter, the outer ends being 
turned to fit the side blocks, The blocks are of cast iron, 19in. 
ng by 18in. wide upon the wearing surfaces ; the slides are of the 
ouble-bar type, planed and scraped to fit the blocks. 

The piston-rods are of mild steel, 6in, diameter at the air 
cylinder end and 5hin. diameter at the steam end, and are 
secured to the pistons by cones and nuts. The blowing piston is 
= the top side open, so that it can be made as light as 
pens ews is closed in with steel plates ; the packing in some 
rapa a ordinary hemp and a gland or packing ring, cut 
pe — , for the convenience of putting in the packing. In 
‘ncaa cast iron packing rings are used, and have been found 
owork very well, and I prefer it when the cylinder is properly 
P ee The blowing cylinder cover and the base for the steam 
a oye} are one casting. The inlet valves for the top side are 
th le of rectangular boxes fitted with flap valves on the two sides, 
ane being cast in a wedge form, to act as a guard for the 
ba er flaps and to fill up the waste air space, the waste clearance 
bie reduced to a minimum, being only 2°6 per cent. of the 
fited swept by the piston, This intermediate casting is also 

te with two stuffing-boxes for the piston-rod, one for the 
Homing evling steam cylinder and the other for the top of the 

ylinder, 
on @ steam cylinder is placed on the top of the distance piece, 
Me on the case before you is fitted with a single slide valve, with 
en a cut-off ee upon the back, capable of being adjusted 
which and wheel fitted on the top of the valve spindle guide, 
ch is also fitted with an index plate and fingers to show the 





point at which the steam is being cut off in the cylinders, The 
cylinder is also fitted with escape valves, as I have known cases 
when cylinders or covers have been broken for the want of them ; 
indicating taps are also fitted. For regulating the speed of the 
engine the stop valve is placed at the top, on a level with the 
branch upon the cylinder ; the spindle is connected by a long shaft 
to the hand wheel at the floor level. 

The engine illustrated in the supplement is a condensing one, 
the exhaust steam being brought down toa condenser, placed below 
the floor line upon a connection box, with a foot valve in the centre, 
and the air pump being placed at the other end of the box, which 
is of the ordinary open top-type, and fitted with bucket-and-head 
valve ; the rod is secured to a crosshead fitted with slides at the 
outer ends, and is worked by a steel-plated beam, with centres and 
links to connect it at the end to the engine crosshead, and at the 
other to the air pump crosshead. The upper portion of the air 
pump forms the hotwell, and has a branch cast upon it to couple 
the overflow pipes. 

I now place before you some diagrams taken from an engine of 
this wee. I do not say that they are perfection, as they were 
taken directly the engine started, without any adjustment except 
the ordinary setting at the time the engine was erected ; and, as 
most of you are aware, it is generally found that the valve requires 
further adjusting after starting the engine to work. In the case 
of the diagrams before you the working of the engine would be 
improved by taking off some of the lead, as these engines work 
better without lead ; in fact, if the engine had not been very 
strong it would hardly be safe to work it with so much lead. 

I have now come to the end of my paper, and although it may 
not be interesting to many of you, I conclude that there are some 
among you who are brought in close connection with blowing 
engines, and know the trouble and losses that bad machinery 
entail upon the owner, and dissatisfaction and extra work to the 
furnace manager ; so the purpose of this paper is served if it will 
cause you to be careful of the engine you have to work with ; also 
to see that you get the best both in construction and efficiency 
when deciding about new plant. 

There is one more little point I should like to draw your 
attention to, which I think is of more importance than at first 
appears ; this is keeping engines and all other machinery clean, or 
as clean as circumstances will allow. My experience has taught 
me that a dirty engine has a dirty man to look after it, and if 
anything goes wrong with it, the tools used to repair it are usually 
a sledge hammer, a strong crowbar, and some iron wedges and 
bent spanners, and these tools are not brought into requisition 
until the engine has done its last gasp. On the other hand, take 
an engine that is kept properly clean ; you will find the engine 
man fairly clean, and you will also find that any alteration in the 
working or any knock is immediately noticed, and measures are 
taken to at once put the matter right, thus saving a breakdown. 
The loss is not only the cost of the repairs, but of the stoppage of 
the furnaces, and consequently the make of iron, 








NARROW-GAUGE RAILWAYS, TWO FEET AND 
UNDER.* 
By Mr. Lesiiz S, Ropertson, of London. 

THE circumstance that the members of the Institution are to 
have the opportunity, through the courtesy of Sir Arthur Percival 
Heywood, Bart., of inspecting an interesting example of a very 
narrow-gauge line, for which all the details, mechanical and other- 
wise, have been carefully thought out by its designer, and the 
coincidence that this meeting of the Institution is being held under 
the presidency of one of the leading locomotive engineers of this 
country, render the present a favourable opportunity for bringing 
before the Institution some facts in connection with this class of 
light railways. The whole subject of light railways cannot be 
treated within the limits of the present short paper, which is con- 
fined to narrow-gauge railways of 2ft. gauge and under, although 
the author is personally of opinion that the circumstances which 
would justify the adoption of a gauge under 2ft. must be of an 
exceptional character. Comparatively few engineers realise the 
capability of narrow-gauge railways and the saving that can be 
effected by their adoption, when applied to large industrial under- 
takings. Several cases have come under the author’s notice where 
the judicious adoption of light narrow-gauge lines, such as those 
dealt with in this paper, has resulted in considerable financial 
benefit to those concerned in them. 

Reasons for adoption.—Narrow-gauge lines of this class may be 
roughly divided into two categories :—First, where the work to be 
done is of a permanent and constant nature, enabling the line to 
be laid down as a fixture ; and, secondly, where the work is of a 
temporary character. Under the first head might be included 
lines for industrial purposes, and the ordinary permanent light 
narrow-gauge railways; under the second head, military lines, 
contractors’ lines, and so forth. These light railways enable 
materials to be transported from one place to another with a 
minimum expenditure of power and money ; but it must be borne 
in mind that, like every other mechanical appliance, in order to be 
efficient they must be properly designed for the purposes they 
have to fulfil, and must not be a heterogeneous collection of rolling 
stock picked up at random, nor be treated as a standard-gauge 
line on a small scale. The reduction effected in the power neces- 
sary to move any weight is clearly illustrated by the following 
figures, which represent a fair approximation to the power neces- 
sary for drawing a load W :—On a bad road, 0°1 W; on a good 
road, 0°03 W ; on rails, 0°'006 W. These figures show that on a 
level about five times the power required for traction on rails is 
necessary to draw the same weight on a good road, and nearly 
seventeen times on a bad road. Another formula gives the follow- 
ing results, where a load of 1320 lb, drawn by a horse on a level 
country road is taken as unity :— 


TABLE I,—Loads hauled by one Horse. 


Countr Metalled 

road. , road. Tramway. 
pO ee eee: | reer re. BRAS 
LA Pee a. eee 5°4 
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Ck er, . eras 4 aren 1°3 


Advantages.—The heavy expense of cartage over bad roads, and 
of plank-and-barrow work, is in itself a sufficiently strong argu- 
ment for the adoption of rails, more particuiarly if the work has 
to be done rapidly ; and yet it is surprising to notice how slow is 
the appreciation of the facilities afforded by the adoption of light 
railways. A narrow-gauge light railway should be viewed as a 
mechanical appliance for carrying out work which no doubt can be 
done, and is being done, by inefficient mechanical appliances but 
at greatly enhanced cost. The same arguments which have led to 
the substitution of labour-saving appliances, machine tools, &c., 
in place of manual labour, apply with equal force to light 
railways, and should ultimately lead to their more extended 
adoption. 

Disadvantages. —The principal disadvantages associated with 
narrow-gauge light railways lie no doubt firstly in the difficult 
question of the break of gauge, entailing as it does transship- 
ment, which will be dealt with later on; and, secondly, in their 
comparatively small carrying capacity and low speeds. Moreover, 
should the traffic increase to any large extent, the light line 
might ultimately have to be superseded by a standard-gauge 
railway. This point will be dealt with under the financial aspect 
of the question. 

Gauge.—When the adoption of a light railway is under con- 
sideration, one of the most difficult questions that has to be 
decided is that of the most suitable gauge. Narrowing the 
gauge reduces the cost of construction, but at the same time 
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reduces the carrying and earning capacity of the line. Widening 
the gauge improves the carrying capacity, and the agg 
facilities of the line, but increases the cost of construction. e 
selection of the most suitable gauge must therefore be largely 
determined by financial considerations, Again, the gauge has a 
considerable influence on the speed ; but in most instances the 
circumstances which warrant the adoption of a narrow-gauge 
iight line are such that speed of transit is not of cardinal import- 
ance, The number of different gauges which are at present being 
put forward for light lines is detrimental, in the par oie opinion, 
to the general extension of these lines; and steps should be 
taken to settle upon one, or at most two standard gauges, when 
the ordinary 4ft. 84in. gauge has to be departed from. The 
following particulars of railways under 2ft. gauge may be of 
interest. 

Duffield Bank Railway.—Under the circumstances of the present 
meeting of the Institution, it is natural that the first examples 
should be the Duffield Bank and Eaton Hall Railways. e 
problem that Sir A. Percival Heywood set himself to solve was 
to determine the narrowest gauge that could be adopted con- 
sistent with efficiency, for dealing at the lowest cost with an 
annual traffic of about 5000 tons. The Duffield Bank line is of 
15in. gauge, and was laid in the first instance with 14lb. rails ; 
but this weight has subsequently been increased to 22]b. per 
yard, and the sleepers have been increased from 5in. by 2in. by 
2hft. to 64in. by 24in. by 3ft., being spaced 18in. to 2ft. apart. 

ere is a timber viaduct 91ft. long and 12ft. to 21ft. high, costing 
£1 per yard. The experimental portion of the line is arranged in 
the form of a figure 8, so that experimental runs of considerable 
duration may be made. The curves and gradients on the line 
are sharp and steep. The locomotives embody several features 
of interest, more particularly the arrangements adopted for a 
flexible wheel base, and for allowing the connecting-rod brasses 
to turn in the straps. The rolling stock consists mainly of small 
wagons, having a platform 2ft. by 5ft., to which can be fitted 
wooden sides or rims 8in, deep, so arranged that they can be 
placed one on the top of another, to any desired height. The 

nger cars are wonderfully roomy, considering the gauge; 
they include a small dining car for eight persons, and a sleeping 
car. The Eaton Hall line, built by Sir A. Percival Heywood for 
the Duke of Westminster, is also of 15in. gauge, and similar to 
the Duffield Bank Railway. It is 44 miles long, and cost, including 
rolling stock, £1309 per mile. 

Darjeeling Railway.—This line is of lft. 11}in. gauge, 51 miles 
long, situated in the Himalayas. The average gradients are 1 in 
29, with 70ft. curves. It rises 6600ft. in 40 miles. The line was 
laid in the first instance with 30 1b. rails, but where renewals have 
been necessary 40 1b. rails have been substituted. The cars have 
a tare of about one ton, and carry a load of 34 tons on wheels 
18in. diameter. The capital cost of the line was about £4000 per 
mile, due largely to the hilly nature of the country ; the receipts 
amount to £750 per mile per annum, and yield a profit of 8 per 
cent. a 
Pithiviers Railway.—The Pithiviers line of 60 centimetres, or 
lft. 114in. gauge, is a purely agricultural line, constructed by the 
Decauville Company for the carriage of beet in France. It is 
19 miles long, and is laid along the side of a road ; 191b. rails 
were originally employed, but these are gradually being replaced 
with 24 Ib. rails when renewals become necessary. The cost per 
mile was about £1550. 

Caen, Dives, and Lue Railway.—'his is also a Decauville line, 
of 60 centimetres, or lft. 114in. gauge, and has a general agricul- 
tural and pleasure passenger traffic. It forms a junction with the 
Western Railway of France, where the narrow-gauge line runs 
alongside the normal gauge. The cost of construction, rolling 
stock, telephones, &c., was £2143 per mile, and the line pays a divi- 
dend of about 7 cent. 

Festiniog Railway.—The Festiniog line is perhaps the best- 
known light railway in this country. The initial cost was heavy, 
being about £10,720 per mile, although the gauge is only 
lft. 114in.; but even under this condition it pays a dividend 
of over 5 percent. The locomotives employed are of the Fairlie 
pattern, weighing 24 tons, and capable of hauling a load of 
20 tons up an incline of 1 in 20. The average speed is about 
fifteen miles per hour. 

Military ratlways.—The French and German Governments have 
both adopted 60 centimetres, or lft. 1l4in., as their standard 
gauge for military purposes ; and the German Government has 
also settled upon this gauge for all future extensions of light rail- 
ways. This has been done in order to obtain important military 
advantages. In the German field railways the rails weigh 20 lb. 
per yard, and both iron and wood sleepers are used ; but in France 
the Decauville system, with the rails riveted to the sleepers, has 
been adopted. The German locomotives are of the Fairlie pattern, 
weighing 15 tons in running order, with a tractive force of two tons ; 
and the rolling stock is preferably of bogie type. The 2ft. gauge 
has also been adopted by the Government as the standard narrow 
gauge for military purposes in India, 

Light lines in large engineering works.—The use of narrow-gauge 
lines in large engineering works has not received the attention it 
merits. Many of the leading locomotive works, such as Crewe, 
Horwich, Beyer, Peacock and Co., have complete light railways 
with 18in. gauge. Woolwich Arsenal is fitted with a complete 
system of narrow-gauge lines, of which the particulars given in 
the appendix have been kindly furnished by the traffic manager, 
Lieut. Leggett, R.E. There is also a complete line of 22in. 
gauge at Guinness’s brewery, in Dublin, of which a full descrip- 
tion was given by Mr. Geoghegan at the Dublin meeting of the 
Institution ten years ago—‘‘ Proceedings,” 1888, page 327. Some 
of the large shipyards have also their light lines ; but generally 
speaking the sums annually expended in the transport of material 
could be considerably reduced by the adoption of an efficient 
light railway. 

Permanent way.—The construction of the permanent way as 
regards ballast, width of formation, &c., may be looked upon as 
pertaining more particularly to the purely civil engineering aspect 
of the question, and need not therefore be dealt with here. It must, 
however, be in keeping with the weight of the engines and — 
stock. The selection of the most suitable weight of rail is one whic 
intimately affects mechanical engineers, because on this largely 
depend the smoothness of running and the cost of repairs of the 
engines and rolling stock, Reducing the weight of rail has com- 

ratively little influence on the first cost, but has a decided 
influence on the efficiency of the line as a whole, and on the ex- 
penses of maintenance. The weight of rail should be dependent 
upon the weight per axle, and this latter should be kept as uniform 
as possible. Onsome existing lines the weight per axle is unevenly 
distributed, to the detriment of the permanent way. In the vast 
majority of cases the weight per axle of the carriages and wagons 
could with advantage be increased, thereby adding to the carrying 
capacity of the rolling stock and increasing the comfort of the 

nger accommodation ; and the weight per axle of the locomo- 
tives might be more evenly distributed. A safe and handy rule 
for light lines is an allowance of 61b. to 7Ib. per yard of rail for 
every ton carried per axle. The question as to whether wooden or 
metal sleepers should be used depends mainly on the country 
through which the line passes, and the conditions under which it 
is working. The author recommends the adoption of metal 
sleepers in all cases, except where local circumstances, such as cost 
and climate, prohibit their use. Various methods of attaching the 
rail to the metal sleepers have been adopted, such as riveting, 
bolting, and different forms of clips and other attachments. The 
essential features to be studied are simplicity, rigidity, absence of 
repairs, and cheapness of construction. 

Locomotives.—The construction of locomotives for these lines is 
one of the points that will be of particular interest to members of 
this Institution, from the fact that the narrowness of the gauge 
introduces into the problem of their design several difficulties 
which are absent in larger locomotives. Although it is incompatible 
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with the scope of this short paper to enter at any ~~ length into 
particulars of design, the following points may be noted. It is 
always desirable to have more than four wheels even in the lightest 
engines, as it is found that locomotives having only four wheels are 
more destructive to theroad than those with six ormore wheels. This 
point has been emphasised in the instance of the Duffield Bank line, 
on which a six-wheeled locomotive is in use, as against a four-wheeled 
locomotive on the Eaton Hall line, the four-wheeled locomotive 
being found much more destructive to the road. The speed re- 
quired on light railways is usually not great, and this should be 
borne in mind when the proportions of the locomotives are being 
decided. Their tractive power must necessarily vary with the 
design ; the examples in Table II. may be of interest. 


TABLE II.—Proportions of Locomotives in use. 
7 Q 
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Light railway locomotives have a greater tractive power in pro- 
portion to their gauge than standard-gauge locomotives ; and as 
the curves on light lines are usually sharp, the wheel base must 
necessarily be more flexible and also shorter. 

Carriayes and wayons.—The rolling stock must naturally be of 
various kinds, for meeting the different conditions it is required to 
fulfil, Carriages may be made more roomy than would perhaps be 
expected at first sight. Comfortable first, second, and third-class 
carriages, holding up to as many as thirty passengers, can be pro- 
vided. Bogie stock for passenger traffic is always to be preferred, 
on account of the greater smoothness of running. The design of 
the wagons must depend on the class and quantity of goods to be 
conveyed. One great point in favour of light railways over those 
of the standard gauge is the low tare of the wagons, amounting in 
many cases to less than one-third of the carrying capacity of the 
wagon. This is an important point, because it means a larger 
proportion of paying load for the gross load hauled, of which the 
saving effect is felt throughout the entire life of the railway. The 
breadth and capacity of narrow-gauge rolling stock are much 
greater in proportion to the gauge than they can be in the stand- 
ard-gauge rolling stock. 

Break of gauye and transhipment.—In the vast majority of 
cases, a gauge 2ft. or under must necessitate the transhipment 
of gocds, if the smaller line is working in conjunction with a 
standard-gauge railway. Much has been written on this subject ; 
but it is sufficient here to remark that, as a rule, too much 
importance has been attached to transhipment, and that, if 
thoroughly looked into, it will not be found to be so serious a 
difficulty. The cost does not usually exceed one penny or two- 
pence per ton ; and in many cases mechanical devices are pro- 
wees for obviating any actual transhipment of the goods them- 
selves. 

Financial aspects.—Light railways are only a means to an end ; 
and the best design is that which will enable the end to be 
attained in a thorough and efficient manner and at the least possible 
cost. It is no good putting down an expensive standard-gauge 
line, if the expected receipts per mile will not warrant a capital 
expenditure of more than £2000 or £2500 per mile. If the 
transport of material costs one shilling per ton-mile, a considerable 
reduction can be effected by a narrow-gauge line, for which the 
necessary initial outlay will be more than compensated by the 
saving effected. In one instance with which the author has had 
to deal, the substitution of a light narrow-gauge railway to per- 
form the work previously done by cartage and manual labour 
reduced the cost per ton-mile from one shilling to fivepence. 

Conclusions.—The use of narrow-gauge light railways, the author 
is convinced, has not always eo the attention it merits at 
the hands of mechanical engineers who are responsible for the 
equipment and conduct of large works ; and large sums are annually 
expended in the transport of material by inefficient, slow, and 
expensive methods. Furthermore, a great deal of the prejudice 
that exists in this country against light narrow-gauge railways is 
due to ignorance, which would disappear if such railways were 
properly designed to meet the requirements of each case, when 
they would form a most efficient means of transport. Lastly, the 
main consideration influencing the adoption or rejection of light 
railway schemes is financial ; and no general hard-and-fast rules 
can be laid down, each case having to be considered and dealt 
with on its own merits. In submitting these few remarks to the 
members of the Institution, the author wishes it to be clearly 
understood that he does not advocate the general adoption of 
gauges under 2ft., nor is the present paper intended to deal with 
the subject in an exhaustive manner. 

APPENDIX. 

Woolwich Arsenal shop railrays.—The Royal Arsenal at Wool- 
wich possesses probably the most complete system of shop rail- 
ways to be found in any engineering works in the country. It 
serves to connect 400 acres of shops, storehouses, magazines, and 
depéts, between which there must be ready an efficient means of 
communication, These railways comprise about fifty-five miles 
of line, of which about thirty miles are of 18in. gauge, and the 
remainder of 4ft. 84in. and 18in. combined, in order that the 
traffic from the main standard-gauge railways may be dealt with 
as far as possible without transhipment. There are thirty-six 
locomotives of 18in. gauge, nine of 4ft. 8}in., and a special 
Hornsby-Akroyd oil locomotive for use in the neighbourhood of 
magazines and other dangerous places. The rolling stock consists 
of about 1000 vehicles, of which two-thirds are for the 18in. gauge, 
and the remainder for the 4ft. 8}in. The arsenal is served by a 
main narrow-gauge line worked similarly to the inner circle of the 
Metropolitan and Metropolitan District Railways, with branches to 
the outlying groups of stores, The whole system is divided up 
into six sections, with a complete service of trains, telephonic 
communication, traffic manager’s office, and necessary staff. 
truck can be supplied to any shop, loaded there, taken to the 
junction, and thence by the main line to any other section, and so 
to its destination in one hour from the time of its requisition. 
The number of ar daily over the main narrow-gauge 
line averages about , or say 2000 tons, exclusive of any special 
coal traffic, and of the shifting of material inside the shops them- 
selves. There is a regular half-hourly passenger service on the 
narrow-gauge main line, with stoppages at }-mile intervals, In- 
cluding depreciation of plant and its proportion of permanent way 
repairs, it is calculated that this one train effects a saving of £450 
perannum. A regular workmen’s train service on the same line 
represents a daily traffic of 3200 passenger miles, and costs about 
£200 per annum. 


Locomotives.—Four classes of locomotives of 18in. gauge are in 
daily use. (1) Heavy and powerful narrow-gauge main line 
engines built by Hudswell and Clarke. These are coupled engines 
with two axles only, and weigh nine tons, They have saddle 
tanks, and cylinders 7in. diameter by 18in. stroke; they work 
smoothly round curves of 50ft. radius, and can if necessary go 
round 35ft. curves. (2) Tank engines, with cylinders 74in. dia- 
meter by 12in. stroke, having four wheels coupled and a trailing 
bogie, built by Bagnall. The weight on each driving wheel is 
35001b., and on the bogie a total of 6000 1b. These engines are 
found to be rather apt to leave the rails, the bogie arrangement 
not being entirely satisfactory for the work. (3) Four-wheel 
coupled saddle tank engines weighing 14,0001b., with cylinders 
6in. by 10in., built by Manning and Wardle, are found most useful 
for shop work. (4) Bagnall’s Ajax engines, built specially for the 
War-office and to their designs. The Hornsby-Akroyd locomotive 
is of 84 brake horse-power, and burns about one gallon of common 
petroleum per hour when running. 

Rolling stock.—The rolling stock is mounted on four-wheel stand- 
ard cast iron bogies, and consists of platform wagons, upon 
which are built up ballast trucks, covered ammunition vans, 
Diagrams 1 to 3, &c. The load per axle does not exceed four tons, 
that is, a 5-ton load for single bogie trucks, and a 10-ton load for 
double bogie wagons. 

Permanent way.—The rails are all flat-footed. The section 
adopted upon the Indian State Railways, weighing 41} lb. per 
yard, is employed for general use in the shops, and 56 lb. per yard 
for the main line ; and the Belgian State Railway section weigh- 
ing 105 1b. per yard is used in places where the weights are 
especially heavy, and where the load may run up to 10 tons per 
axle. This heaviest section is only on the twenty-five miles of 
combined 4ft. Shin. and 18in. gauge. The sleepers are of wood ; 
Jarrah wood is now under trial. At one time tram plates were 
extensively laid on the 18in. gauge ; but they have a detrimental 
effect on the wheels of the locomotives and rolling stock, and are 
now being replaced by the 41} Ib. rails. 

General considerations. —While for many obvious reasons narrow- 
gauge lines have distinct advantages for shop work, their ability 
to deal with main line traffic inwards and outwards should in 
every instance be carefully considered beforehand. In large <p 
neering works where heavy weights are dealt with, it may 
found economical to lay the 4ft. 84in. gauge, and use a special 
rolling stock ef light and low design. The special rolling stock of 
4ft. Shin. gange designed for use in the arsenal will pass round 
curves of 75ft. radius, and is not too heavy to move by hand. 
Furthermore the clear space that has to be left along the centre 
of a shop is hardly less for rolling stock of 18in. gauge than for 
that of 4ft. 8hin. gauge, bearing in mind the width of narrow- 
gauge stock that is necessary to carry aheavy load. Ifa narrow- 
gauge line is adopted in large engineering works, a 2ft. or even a 
2ft. 6in. gauge is recommended as simplifying the construction 
of the locomotives and rolling stock, and permitting a more effec- 
tive and economical use of power, but Lieut. Leggett is of opinion 
that in most cases it is undesirable to duplicate the gauge, where 
main line traffic of 4ft. 84in. gauge has to be provided. The dis- 
tribution of stores, such as coal, iron ore, &c, he considers is 
nearly always best done by stock of 4ft. 84in. gauge. A saving in 
cartage and handling can also be effected, if goods are loaded 
and delivered in wagons of this main-line gauge. 








ENGINEERING NOTES FROM SOUTH AFRICA. 
(From our own Correspondent.) 


THERE are at last some signs of a revival of financial activity on 
the Witwatersrand goldfields. Several schemes are on foot for 
floating new properties, mostly deep-level claims. Of the new 
capital thus to raised the principal part will be spent on 
machinery and equipment. What the stagnation in the ‘‘ Kaffir 
market” has meant to British engineers may be judged from the 
fact that during the first four months of 1898 the total value of ma- 
chinery imported into the South African Republic was only £619,749, 
against £949,736 in the same period of 1897, Mining machinery 
contributed nearly £200,000 of this decrease, electrical plant 
£66,000 of it, and workshops and factory plant £70,000. The only 
branch of the machinery trade which shows any increase is plant 
and apparatus for cyanide works. It may be mentioned that 
during April 97 per cent. of the machinery imported came from 
Europe. During the first five months of the year only £157,705 
worth of railway material was imported into the Republic, as 
compared with £355,000 in the corresponding period of 1897. 

The annual report of the State Mining Engineer of the Transvaal, 
which has just been issued, contains a good deal of interesting 
information upon the mechanical conditions of the gold and coal 
industries. Unfortunately, it is only available at present in Dutch, 
which makes it useless as an original document to most of the 
members of those industries. One of the tables gives some par- 
ticulars of the machinery equipment of the several fields. From 
this it appears that there are at work on the Transvaal gold mines 
1464 steam boilers, 1123 main steam engines, 56 turbines, 337 
dynamos, and 505 electric motors. These, with the electric 
lamps and lighting apparatus, are valued at £2,746,855. There 
are 639 winding engines, 807 pumps, 135 air compressors, and 
1470 rock drills, of a total value of £896,255. The value of the 
gold mines transport machinery is put at £521,090, It is interest- 
ing to note that while 485,922 metres of ground tramways are in 
use, overhead conveyance has only been utilised to the extent of 
13,313 metres. Coming to the reduction plant, we find the 
number of stamps given as 6489, and of stone breakers as 256. 
Other types of crushing ge oa stamps only total 183, 
of which roller mills number 76. ere are 958 various concen- 
trating and sorting appliances, and 1387 cyanide vats. The value 
of the whole crushing plant on the gold mines is £2,958,644. This 
gives a total machinery value at the end of 1897, on the Transvaal 
gold mines, of £7,361,890, which is an increase of £2,200,888 upon 
the 1896 estimate. This difference represents the buying capacity 
of the Transvaal gold mines in a year of much less than normal 
activity. Clearly the condition of affairs in this branch of the 
financial world must a direct interest for British engineers. 
As to the Republic’s coal mines, the machinery upon them was 
valued at £287,730 at the end of 1897, as compared with £161,486 
at the end of 1896. 

Some further data as to the value of efficient sorting appliances 
are afforded in the annual report of the Bonanza, Limited. In order 
to make the rock readily sortable it was mined by machine drills 
instead of Kaffir hand labour, this process involving an additional 
cost of 1s. per ton. The sorting cost was 1s. 6d. per ton, and 
28 per cent. of the rock was sorted out. In this way the value of 
the ore actually crushed is appreciated by 6'7 dwt., and there is 
a net gain of 33s, per ton on the ore sorted, This represents a 
total saving on the year, for the Bonanza Mine, of £39,158, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Tron and steel.—According tothe new directory of the ironand steel 
industries there are now not more than37/0active blast furnace plants 
in this country, but most of these are thoroughly equipped modern 
furnaces and many of them are furnaces of great capacity. The 
aggregate annual capacity of these furnaces is about 18,000,000 
tons. There are eight new furnaces using bituminous coal, and 
one using charcoal. The Lorain Steel Company is building two 
furnaces 22ft. by 100ft., with a combined capacity of 350,000 tons. 
The Oliver Steel Company is building one 20ft. by 100ft., of 
150,000 tons capacity. The Reading Iron Company is building 
one 17ft. by 80ft., of 75,000 tons capacity. There are 504 rolling 








mills and steel works, only 42 of which are without rolls, and the 








ed 
annual capacity of rolled product is nearly 18,000, 

There are 45 Bessemer plants—including two Clapp-Grifi tong 
one Roberts-Bessemer—and these have J00 converters. y; 
verting capacity of 10,633,000 gross tons. There pte 8 Con. 
hearth steel plants, having 286 furnaces with a capacit A, Open. 
of 3,522,250 gross tons. Of the 99 plants, 43 wore oo “ttt 
make basic steel, and 10 new plants pro to mehr basic b 
It is noted that in 1897 there were made 1,075,689 tong 
steel and 556,154 tons of acid steel. There are 47 tens basi 
steel castings, exclusive of crucible steel casting plants tte 
crucible steel works number 45, and have an annual cap, 
95,000 gross tons. Rail mills, classified separately fro 
mills, number 51, and 66 mills, also classified separat).™ 
structural material, bridge plates, &c. There are 87 3 Ys ol 
steel bridge-building works, 44 iron and steel shipburgit™® * 
121 railway carriage and wagon works, 62 railway axle wept 
railway wheel works, and 24 locomotive building work eh 
railway works are exclusive of those operated by the qlee 
a ey P P P arow 

Gasoline hoisting plants. —Gas and garoline engines : 
used extensively for driving pumps, electric ight dyneay by 
compressors and general machinery, and recently they have h.” 
applied to hoisting plants for mining and other Purposes tet 
oF these combinations a Fairbanks horizontal gas engine Geen 
on a foundation or bed-plate very similar to that of the ont” 
engine, except that it isextended beyond the crank shaft bean 
to carry the drum shaft bearings, while an extra bearing js 
between the pinion and fly-wheel, the two fly-wheels bej 
hung. The drum shaft, however, has outside bearings a stg 
this shaft slides a clutch having a conical surface faced With i Pe 
corresponding to a conical metal surface on the inside of the dna 
A rod connects the clutch with the top end of a vertical - 
pivoted to the bed-plate, and the lower end of this lever 
attached to the bottom of a lever like a signal lever, fitted wide 
latch and latch handle to lock the lever in its position, When th 
load is being lowered the clutch. is released, and the drum revol 
freely on ‘the shaft, being controlled by a hand brake th 
smallest plant has an engine of 6-horse power, fourteen teeth 
the pinion and 128 in the gear wheel, hoisting a load of 1h, 
at 146ft. per minute. The largest size has an engine of 4A-hore 
power, with the same pinion, but ninety teeth in the gear why) 
and this will hoist 1} tons at 205ft. per minute. The weight ¢ 
the small plant is 5000 lb., and that of the large plant j 
21,300 Ib, Hand starting devices enable the engines to 

romptly and easily started. Flat friction hoists are also bjt 
but these have the gas engine and hoist on separate bed-plates 
and the 44-horse power engine, while weighing more than t), 
44-horse power geared hoisting plant, will only hoist a load 
3650 Ib, 

A stee! aqueduct.—Among the improvements now being carrie 
out along the Erie Canal is the construction of a steel aquedy¢ 
across the Seneca River. This structure consists of four spans «1 
19ft. in the clear, supported by masonry piers and abutmen 
which are made long enough to carry the tow-path. The floor 
each span is of 12in, rolled steel joists, 16in. centre to centre, wit 
obtuse angle-irons along the web, these angles being 3in, by 3ip, 
and their inclined projecting flanges support the ends of sty) 
buckle plates, gin. thick. The plates are crowned about 3in., and 
above them is a thick filling of asphalt, brought level with th 
tops of the rolled joists. The outside floor beams are Lbin, ste 
channels, with the flanges inward, and to the backs of thew 
channels are riveted vertical rolled steel joists, 6in. to 12in, jy 
depth, and about 4ft. apart. Between these posts are doubk. 
panel buckle plates, 50in. wide and 8ft. 9in. deep, formed of jin, 
steel. The structure is 96ft. long, 53ft. wide, and ft. in, deep 
over all. With the normal depth of 7ft. of water, the total dead 
load, exclusive of the structure itself, is about 1000 tons, Th 
entire load is carried by the floor system, the sides not being 
designed to act as girders, but only to resist the lateral hydraulic 

ressure. At each end transverse panels can be fitted to form 

ulkheads, and the water let out through gates, to permit of in 
spection or repairs without affecting the adjoining reaches of the 
canal. The parts were assembled at a yard 14 miles from th 
river, and riveted up in large sections by an Allen portable pnev- 
matic riveting machine, which could put in 1500 rivets per day 
The riveted sections were then taken to the site and handled by 
two hand derricks. 

Small sewage disposal plant,—At the small industrial town 
Depew the sewerage is on the separate system, the storm wate 
being carried off by two creeks or streams, while the house sewage 
is treated by a chemical process, and the effluent then discharged 
into one of the creeks, Chemical treatment was adopted om 
account of lack of land suitable for land treatment or filtration. 
The sewage first passes through a channel, where it is mixed with 
a charge of lime and alum, a series of baffle plates ensuring 1 
thorough mixture, while screens are fitted to stop rags and foreign 
substances. The sewage then passes slowly through three fe 
cipitation tanks, 60ft. by 25ft., and 6ft. to 10ft. deep. The 
effluent is aérated by flowing down a flight of steps before reaching 
the outlet sewer to the creek. The alum and a are prepared 
in two tanks at the top of the building, and then pass to tw 
agitators, from which they flow to iron boxes 4ft. long and 12m 
wide, placed over the channel for the sewage. The boxes have 
one side notched, so that the solution flows out for the whole 
width of the channel, The sludge from the tanks passes through 
a conduit to a sludge well, and is pumped to the machine hous 
by a duplex sludge pump having four inlet and four outlet valves, 
each formed by hard india-rubber balls. In the machine house ar 
a vertical engine of 15-horse power, a vertical boiler of 20-hore 
power, and a Bonnot filter press with fifty cells. Below the pres 
is a track for a car which carries the sludge cakes to an open field, 
where they are piled. The town sewers are of vitrified pipe, with 
a minimum diameter of 8in., and a minimum gradient of 1 in 2%. 
Where they pass under the creeks, cast iron pipe syphons are used, 
with gin. galvanised wires led through the pipe, so that any lodge 
ments of solid matter can be broken up. ; 

Movable dam with 12ft. Ned. --Sowehie dams have been adopted 
somewhat extensively by the Government engineers in developing 
slack-water navigation on rivers in the Ohio valley, and in the 
South, and the dam of this type which is now in use on the Big 
Sandy River is peculiar in that it works under a head of 12ft. of 
water, which is nearly twice as great as that of any other damd 
this type. The advantage of such dams is that in times of high 
water the dam is lowered, and the entire river channel is nav 
gable, while with fixed dams all traffic must pass through th 
locks, involving delay and expense, and great inconvenience Whit 
fleets of coal barges or rafts of timber have to be dealt with. 
Besides this, to permanently dam rivers carrying considerable sani 
and débris would cause shoaling above the dam. In most cat 
the needles which form the sheathing of the dam are operated by 
hand, but in this case they are handled by machinery on a specs 
boat. The folding trestles are of the Chanoine type, and are lift 
high over all, with a width at the base of 9ft. 10in. Their fet 
are pivoted to 2in. pins in iron seats, bolted to the masonry fou 
dation or sill, which is 17ft. to 22ft. wide. For the weir ti 
trest'es are only 9ft. 8in. high. The trestles are 4ft. apart, ant 
when raised are connected by the bars which form the top sup] nt 
of the needles, and also by iron plates which form a footbridge. 
The lock for passing the traffic when the dam is raised is built o 
stone, and is 255ft. long and 52ft. wide, with a distance of 1 
between the quoins. Wooden mitre gates are used, the ~~ 
gates having valves for filling the lock, while the discharge 8! 
— in the side walls, The needles are of white pine, 2. 
wide. 








Ir is stated on good authority that Dr. Yung Wing be 
been granted an extension of time in which to obtain the capt 
for the Tient-tsin-Chiw-Kiang Railway, on the ground that he 
supported by a British Syndicate, 
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THE IRON, COAL, AND GENERAL TRADES 
BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


trade is face to face with an advance in in 
, es, which will come into operation next week, o 3 
wornes to puddlers and 2) per cent. to millmen, The advance 
per es about by reason of the decision of the employer section of 
9 Iron and Steel Wages Board to grant such increase, notwith- 
tanding that the net average ascertained selling price of bars, 
h sheets, and plates, at the mills, for May and June last, 

SOP that another 7d. per ton advance on the average is needed 
before the men are legally entitled to any rise. The accountants 
have declared the average at 1s, 2d., as compared with 
£6 0s. 7d. in March and April, showing better prices to the 
extent of 7d. per ton. A rise in the average of ls. - ton 
js needed before the operation of the sliding scale gives the iron- 
workers additional pay. Owing, however, to the generally accepted 
improved conditions of trade, and in the expectation that the 
accountants’ return for July and August will exhibit a further rise, 
the employers have agreed to anticipate the next return and give 
the men an advance at once. Wages now become 7s. 9d. per ton 
for puddling, and millmen in proportion. But the representatives 
of the men have agreed that if the next ascertainment does not 
warrant the advance the position shall be further considered. It 
is somewhat singular that this time last year the employer members 
of the Board took just such another step as they have now taken. 
The average selling price for May and June, 1897, was declared at 
£6 3s. 2d., when wages were similarly advanced from 7s. 6d. to 
7s, 9d. per ton, being again reduced in September, 1897, to 7s. 6d., 
the rate that has since prevailed. A 

Prices this week in the manufactured iron branch are additionally 
stiffened by the advance in ironworkers’ wages ; but not to the 
extent that ironmasters are entitled to, considering the previous 
advances in the cost of raw material, particularly pa iron and 
coal. Marked bars are steady at £7 10s., with for second 
quality branded bars, while merchant bars are £6 10s. to £6 15s., 
and common £6 to £6 5s, Hoops are £6 5s. to £6 7s. 6d., and 
£6 10s., according to the state of sellers’ order books, and strip 
iron is £5 17s. 6d. to £6 per ton. 

Some fair Admiralty contracts just received will cause two or 
three of the leading marked ironmakers to be busier for the 
remainder of this quarter. Special rivet iron is quoted at date 
£8, and best rivet and horseshoe iron is in demand from Australia. 
Nut and hurdle iron is quoted £5 12s. 6d. to £5 15s., being, of 
course, some of the commonest iron offered on the market, and 
large quantities being brought here from South Wales. 

Galvanised sheet iron makers complain of a lack of Australian 
and New Zealand indents, and the South African market is much 
quieter than some while ago, Canadian orders have, however, 
been arriving pretty freely in anticipation of the additional reduc- 
tion of duties to British products, and Indian requirements are 
also on the increase, while corrugated sheets are quoted this 
week £9 15s, to £10 and £10 5s. at outports, with competition very 
severe for orders. Black sheets, which are the one branch of 
trade that still refuses to put on any buoyancy, or indeed any 
improvement in any way, are quoted £6 10s. to £6 12s. 6d. for 
sheets of 24 W.G., and 12s. 6d. to 15s. extra, or £7 2s. 6d. to 
£7 5s. for sheets of 27 and 28 W.G. Excessive local production, 
but to a yet greater extent the competition from outside districts, 
particularly South Wales, Cheshire, and the North of England, 
must continue to be ascribed as the cause of the excessive dulness 
in this department. How the present struggle between the sheet 
ironmakers of this part of the kingdom and the newer districts 
mentioned is to end it would puzzle anyone to decipher, unless he 
were prepared to admit at once that Staffordshire will have to 
succumb in the conflict. This ition, however, is just that 
which Midland makers are rightly so anxious to avert. It is for 
this reason, for example, that they continue their earnest appeals 
to the railway companies to afford them some substantial relief in 
the matter of railway rates. 

Prices of pigs are additionally strengthened this week by the 
advances on the Glasgow and Middlesbrough Exchanges. Quota- 
tions are named as 47s, to 48s, and 48s. 6d. for Derbyshire, 
Leicestershire, and Northampton forge sorts ; 45s. to 45s. 6d. and 
on to 46s, for Northampton and kindred brands, with sellers 
occasionally asking 46s. 6d.; and North Staffordshire makes 46s, 
to 47s. 6d, South Staffordshire cinder iron is 42s. 6d. to 43s. 6d. 
now,’and all mines—hot air—52s. 6d. to 55s, Best forge iron has 
been sold in good bulk at 62s, 6d. or 65s., and cold blast pigs are 
as high as 92s, per ton. 

Prices for steel are firmer in sympathy with the advance 
declared in prices of plates on the Clyde and on the North-East 
Coast. £4 15s, to £5 is asked for billets and blooms—Bessemer— 
£5 to £5 5s, for Siemens qualities ; £6 5s. to £6 7s. 6d. for Bessemer 
finished merchant bars; £6 to £6 5s. for plates; £5 12s, 6d. to 
£5 15s. angles ; and £6 7s, 6d. girders, 


Tus local iron 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The position throughout the iron trade here con- 
tinues one of caution with regard to upward movements in prices, 
which would otherwise seem to be more than amply justified by 
the general pressure of work, and the large weight of orders which 
both makers and manufacturers have already on their books, As 
an illustration of this cautious policy with respect to prices, I may 
mention that during the past week the Lincolnshire pig iron 
makers—who are almost without exception so heavily sold that 
they are in some cases in difficulties with ard to meeting 
deliveries to their customers—at a meeting held last Friday,when 
an advance upon the basis prices was strongly urged, finally 
decided not to make any official upward move at present. Ina 
similar manner the Lancashire finished iron makers, at a meeting 
held on the same day, also decided not to officially advance the 
Association prices, but at a subsequent informal meeting the 
principal makers agreed to put up their basis prices 2s. 6d. per 
ton, In other directions the tendency all through is exceptionally 
strong, and although the upward move in prices is slow, the 
prospects are that it will be steadily maintained. 

At Tuesday’s Manchester iron market there was, considering 
the holidays, a very fair attendance, with a steady business 
reported generally and a continued upward tendency in prices, 
makers and manufacturers being mostly so fully engaged with 
deliveries on account of contracts that they have very little 
iron to offer, and consequently are quite indifferent about booking 
further orders at present. For pig iron there are fair inquiries 
coer Lancashire makers are very firm at their full rates of 
47s, 6d. for forge to 49s. 6d. for foundry, less 24, delivered Man- 
chester, Lincolnshire makers, at their meeting last Friday, as 
already mentioned, decided not to make any official change for 
the present; but some of the leading firms are on their own 
account declining to book further orders, except at an advance 
of 6d. on the minimum official prices, and business has been 
put through on this basis, which is equal to 44s. for forge to 
46s. 6d. for foundry, net cash, delivered Manchester. Derbyshire 
brands continue scarce, but without quotable change, with prices 
scarcely more than nominal, at about bos, to 51s. for No. 3 foundry 
qualities delivered Manchester. Middlesbrough and Scotch brands 
have hardened up on last week’s prices, makers asking for good 
named Middlesbrough 49s. 10d., with ordin G.M.B.’s scarcely 
obtainable under 49s, 4d. net cash delive: y rail Manchester, 
whilst Scotch iron, at Manchester docks, is not quoted lower than 
50s. to 50s. 3d. for Glengarnock, and 50s. 6d. to 50s. 9d. for Eglin- 
ton net prompt cash ; ordinary foundry brands of American pig 
iron are still quoted 47s, 6d., with special qualities about 50s. net 
at docks, but at these prices there is not much doing, as fair 


quantities have been sold at under the above figures, and there 
would seem to be an impression that with the close of the war 
freights will go down, thus enabling American iron to be sent over 
here at reduced rates, 

In the finished iron trade makers are all exceedingly busy upon 
orders for bars, and, as already stated, two meetings of Lanca- 
shire manufacturers have been held during the past week to con- 
sider prices, with the result that the minimum basis has been 
advanced 2s, 6d. per ton, the official price for Lancashire bars 
being now £6 per ton, delivered in this district. North Stafford- 
shire makers have not yet further advanced their prices, but an 
upward move is more than probable, as they have been simpl 
waiting the action of Lancashire makers. For the present Nort 
Staffordshire quotations remain at £6 2s. 6d. to £6 5s, per ton. 
For hoops there is a fairly good demand at the full Association list 
rates of £6 10s. for random to £6 15s, for special cut lengths, 
delivered Manchester district, and 2s. 6d. less for shipment. 
Sheets remain extremely quiet, with no improvement in prices. 

Throughout all sections of the steel trade a strong hardening 
tendency continues. In hematites there is no further quotable 
advance, but makers are very indifferent about selling, especially 
in the Bessemer qualities, and ordinary No, 3 foundry is scarcely 
obtainable under about 61s. to 62s., less 2}. Steel billets are 
quoted £4 10s, to £4 12s, 6d. net cash ; local about £6 7s. 6d., 
with other special qualities £6 10s. to £6 12s, 6d., common steel 
— about the same figure, and boiler plates from £7 up to £7 5s., 

ut the actual selling price is still not above £7 delivered here. 

No really material change can be reported in the position of the 
engineering trades, In some branches, particularly amongst 
textile machinists, new work is scarcely coming forward so freely 
as a short time back, but this has no appreciable effect so far as 
present general activity is concerned, whilst throughout all branches 
of the machine tool-making trade new orders are still coming 
forward in more than sufficient quantity to replace those running 
out, and locomotive and stationary engine builders, boilermakers, 
and firms engaged on all descriptions of marine engineering work 
are kept exceedingly busy, with every prospect of full employ- 
ment being maintained for some time to come. 

Some time back I referred to important developments which 
were approachin completion in the immediate neighbourhood of 
the Manchester Ship Canal. I may now mention that other impor- 
tant — which will add greatly to the industrial 
activity of the district, and tend to bring a largely increased 
trade to the canal, are either already in progress or in 
contemplation. Messrs. W. H. Bailey and Co., Limited, of 
Salford, have purchased a plot of land adjoining the canal 
for the erection of works. Messrs. W. T. Glover and Co., another 
well-known engineering firm of Salford, have also, it is reported, 
secured a large piece of land on which they intend erecting new 
works, and | may add that electric power and light are to be 
supplied by the above firm to the Trafford Park Estates, from 
whom these plots of land have been purchased. Messrs. Morrison, 
Ingram, and Co., sanitary engineers, of Cornbrook, have com- 
menced the erection of new works, and a large works for the 
manufacture of patent fuel—where, I am informed, 1000 tons of fuel 
can be made in 24 hours—has just been completed. Messrs, Bagnall 
and Co., who have already erected large a teae at Mode Wheel, 
on the canal banks, have, I understand, purchased upwards of 
40,000 square yards of land immediately adjoining, no doubt with 
the object of further extending this branch of trade, which has 
become quite an important one in connection with the Manchester 
Ship Canal. To meet the requirements of the traffic from the oil 
tanks, cattle lairages, the dry docks, and grain elevator, and the 
new malting house adjoining—the completion of which is being 
pushed forward—and the prospective requirements of the new 
works that are being laid down, considerable railway developments 
are spoken of ; and it is not improbable that, in addition to the 
small railway which the Trafford Park Estate is putting down, 
another railway and a road swing bridge across the canal, just 
below Mode Wheel Locks, will be built. 

A sight-feed lubricator, specially applicable to gas and oil 
engines, air compressors, &c., has been designed by Messrs, 
Hartley and Co., of Manchester. This lubricator is so arranged 
that it can be connected direct to the cylinder, whilst the feed can 
be regulated in drops, as in a steam engine cylinder sight feed. 
Another new pattern is a single connection cylinder lubricator for 
traction engines, portable engines, steam pumps, and all kinds 
of small engines, the special feature of which is that it will work 
satisfactorily either on the steam pipe or on the valve chest of the 
engine. 

In going round several of the large engineering works of this 
district mpi thy have noticed a very general introduction of 
steel wire guards for the protection of various parts of machine 
tools which have hitherto been left uncovered. No doubt this 
additional protection has been brought about as one result of the 
Workmen’s Compensation Act, and it may be interesting to men- 
tion that these light guards, made of wire, are not only very 
readily applied, but, whilst affording thoroughly efficient protec- 
tion, they do not obstruct the view of the protected portions of 
the machinery, and sess great advantages over the iron 
guards in that they can be attached to any of the machine 
that are to be protected, and are no impediment to their ordi- 
nary operation. 

As usual at this time of the year, collieries report that in the 
better qualities of round coal suitable for house-fire purposes the 
output is largely in excess of requirements, and stocks are accu- 
mulating, with a good many of the pits having to go on short time. 
Stocks, however, have not been put down in anything like the 
quantity that is customary, and collieries generally have been kept 
on much better time than is ordinarily the case during the 
summer season, whilst prices are being very firmly maintained on 
pretty much the same er as those ruling last winter, and con- 
tracts for forward delivery are only being entered into at 
a substantial advance on last year’s rates, All the lower 

ualities of round coal are moving away freely. In fact, 
the extra pressure for shipping requirements which has recently 
come upon the market owing to the failure of all efforts to bring 
about a settlement of the South Wales dispute has been more than 
sufficient to take away any supplies which Lancashire coilieries 
have had to offer outside their inland demand, and there has been 
a hardening up in prices over those ruling last month. Steam 
and forge coals for inland sale do not average anything under 7s. 
at the pit. On shipping orders 8s, 9d. to 9s. 3d. is being readily 
got for good qualities of steam coal, although in anticipation, 
probably, of an early termination of the South Wales dispute, 
contracts for forward delivery have been settled on the ton 
of about 8s. 6d., delivered at the ports on the Mersey. 
Engine classes of fuel are also meeting with a ready sale 
generally. For the time of year supplies of slack are, 
perhaps, rather more plentiful upon the market than had been 
anticipated, but this is no doubt due to the extra quantity of the 
lower class round coal that is now being screened to meet orders for 
shipment. The result is, that although here and there collieries 
that are heavily contracted are rather short of — at most 
of the pits the output is ample for requirements ; but there is an 
absence of any pressure of surplus supplies on the market to 
weaken prices, which are for the most part maintaining a slight 
advance upon the minimum quotations ruling only a few weeks 
back, the lower qualities of slack fetching 3s. 6d. to 3s. 9d.; 
medium sorts 4s, to 4s, 3d., and the best qualities from 4s. 6d. up 
to 5s, at the pit mouth. 

Barrow.—The hematite iron market is practically unaltered. 
Makers are very busy, and are all very fully sold forward. The 
demand is still ter than the supply, although an extra furnace 
is in blast, making 41, as compared with 38 in the corresponding 
week of last year. 

A labour demonstration at Whitehaven, on Monday of last week, 
caused all the furnaces to be damped down for the day, and a 
number of them are reported to work irregularly on being re- 





started, The prospects of the trade are steady and bright, and 


een the opinion obtains that prices will improve. Mixed 
mer numbers are quoted at 52s. 6d. to 53s., net f.o.b., firm, 
and warrant iron is at Sos. 9d. net cash sellers, 50s, 84d. buyers. 
Stocks are very firmly held, but during the past week high prices 
have tempted sellers, with the result that there has been a clear- 
ance of 2036 tons, leaving the stocksin hand at 147,018 tons, or 
37,432 tons less than at the beginning of the year. 
Iron ore is in very steady and full request, and business is doing 
at about 13s. per ton for good sorts net at mines, best descriptions 
running up to 17s, per ton, while Spanish sorts are selling at 17s., 
delivered at West t ports. 
Steelmakers are very fully employed, and the trade doing in 
heavy rails and in a descriptions generally is very brisk. 
All the mills are busily employed, and even minor descriptions of 
metal are in very full demand. The outlook generally is very 
satisfactory, and the indications point to a more active future 
generally. 
Shipbuilders are very busily employed. This week Messrs. 
Vickers, Sons, and Maxim, at Barrow, have secured another order 
for an armoured cruiser of the Cressy type. They are now very 
busily employed, and have hopes of still greater activity. 
Coal and coke are alike brisk, and orders are plentiful ; good 
prices ruling. 
Shipping is busily employed at West Coast ports, and prospects 
are improving. The exports of pig iron last week were 16,770 
tons, and of steel 10,094 tons, as compared with 5532 tons of pig 
iron and 9828 tons ot steel in the corresponding week of last year ; 
showing an increase of 11,238 tons of pig iron and 266 tons of steel. 
The shipments for the year so far represent 304,165 tons of pig 
iron and 327,872 tons of steel, as compared with 255,468 tons of 
pig iron and 261,266 tons of steel in the corresponding period of 
ast year; showing an increase of 45,697 tons of pig iron and 
66,606 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Bank holiday has, as usual, interfered considerably with the 
output of the pits in the Yorkshire coalfield. In house coal there 
has been very good business done, particularly with the London 
market. A fair business is also being done with the Eastern 
Counties, where a ready sale is found for the better qualities of 
coal for household purposes. In best Silkstone quotations still 
remain 9s. to 9s. 6d. per ton, lower qualities ruling at 7s. 6d. to 
8s. per ton. Barnsley softs fetch 7s. 6d. to 8s, for best steam coal, 
but good samples of secondary coal are being obtained at 6s. 9d. 
to 7s. per ton at the pits. In the steam coal trade activity 
continues to prevail, although considerable inconvenience 
has been caused in respect of shipping orders, owing to the 
trouble with the pit lads. Still, the reports from Hull, Grimsby, 
and Goole are satisfactory. The various railway companies 
have materially increased their requirements during the 
last ten days. In the open market prices range from 8s. to 8s. 6d. 
per ton, secondary sorts making 7s. 3d. to 7s. 6d. per ton at the 

its. Manufacturing fuel is still very briskly called for, particu- 

rly in the industrial districts of Lancashire and Yorkshire. The 
best qualities of screened slack realise 3s. 6d. to 4s. per ton, 
ordinary pit slack making 2s. 9d. to 3s. per ton. This is the quiet 
season in gas coal, but the closure in the Welsh coalfield is giving 
a little more activity than usual. Gas coalowners are obtaining 
an advance of 6d. per ton all round. The Sheffield Gas Company’s 
contract remains in abeyance, the company having not yet acceded 
to the proposed increase. Prices vary considerably, according to 
the quality. A pretty general quotation is 6s, 6d. to 7s. per ton 
at the pits. 

Theoutputof coke is exceptionally large. A good deal of it is being 
shipped ; and large quantities of smelting coke are being sent to 
Derbyshire, Northamptonshire, and North Lincolnshire. Best 
washed makes 12s. to 12s. 6d., and good ordinary smelting coke 
is readily marketable at 10s, 6d. to 10s. 9d. per ton at the works 
in owners’ wagons, 

In the iron trade business is fairly good, although there has 
been a perceptible slackening in the d, owing chiefly to the 
railway companies not ordering quite so freely, Hematites 
remain at 59s. to 61s, per ton, according to brand ; forge iron, 
42s, per ton, all at Sheffield. 

The Cutlers’ Company of Sheffield held its annual meeting last 
Tuesday, when Mr. F. C. Wild, the senior warden, was unani- 
mously elected Master Cutler for 1898—99. Mr. Wild is pro- 
prietor of the firm of Messrs. James and F. C. Wild, steel and 
file manufacturers, Borussia Steelworks, Jericho-street, Sheffield. 
Mr. Wild, in thanking the members for the honour conferred upon 
him, stated that an ancestor of his, a William Wylde, was one of the 
original assistants of the company at the time of its incorporation 
in 1624, Mr. —- Allen—Messrs. Henry Bessemer and Co., 
Limited, Bessemer Works, Sheffield—was elected senior warden, 
and Mr. R. A. Hadfield—Hadfield Steel Foundry, Sheftield— 
junior warden. Two new members were added to the company, 
viz., Mr. C. E. Ellis—Messrs, John Brown and Co., Limited—and 
Mr. Herbert Barber—Messrs. Daniel Doncaster and Sons, Doncaster- 
street, Sheffield. These two gentlemen take the places of Mr. 
J. D. Ellis and Mr. J. Kingsford-Wilson. The installation of Mr. 
Wild as Master Cutler will take place with the customary quaint 
ceremonies on the first Thursday in September, and the Cutlers’ 
Feast is expected to be held some time in November. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


BusinEss in all branches of the fron and allied trades continues 
to progress most satisfactorily, and there is little doubt that the 
autumn season will be as satisfactory a period as has been ex- 
perienced of late years. The tendency all round is to take a very 
optimistic view of the future, and under such circumstances prices 
are likely to continue to rise. 

This week the minimum price of No. 3 Cleveland G.M.B. pig 
iron has been 41s. for prompt f.o.b. delivery, and consumers, 
seeing that they are not likely to do any better, have freely offered 
this for autumn delivery, but found sellers only willing to accept 
this for delivery over the current month, and the leading makers 
want 41s, 6d. per ton for prompt ; but they are indifferent about 
selling. All qualities of Cleveland foundry pig iron are rather 
scarce, and especially is this the case with No. 3, as the stock is 
small, and the production has been curtailed, as the furnaces 
have not been working well during the hot weather, and have pro- 
duced a larger proportion of forge than of foundry qualities—a 
state of affairs which is not satisfactory to the makers, who are 
naturally not doing so well as they would if the usual proportion 
of the higher qualities were produced. So scarce is i 3 that 
there may be some difficulty in supplying the requirements of 
consumers when the autumn business is in full swing. No. 4 
foundry is at 40s.; but grey forge, which should be only 6d. less, 
is ls, "Ba. to Is. 6d. cheaper, the reason being that there is a 
plethora of it, the output especially last month having been as 
much in excess of the ——_ as the output of foundry iron 
has been below them. ottled iron is somewhat scarce, and, 
while there has been a good inquiry for it this week, the sales have 
been comparatively few. Cleveland warrants have this week 
attained a higher figure than has been reported during the last 
three months, and speculators are beginning to operate in 
them. 

The demand for hematite pig iron is good, as the steel trade is 
so active, and makers have raised their quotations for mixed 
numbers to 52s, per ton, though second hands will still sell small 
lots for immediate delivery at 51s. 6d. The price of Rubio ore is 
somewhat easier, because the stock with the consumers here is so 





heavy, and the deliveries continue so much above the require- 
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ments, that some of the makers cannot find room for stocking any 
more. 

The stock of Cleveland pig iron in Connal’s public warrant stores 
at the end of July was 92,020 tons, an increase for the month of 
1945 tons. Of hematite pig iron 42,785 tons were held, decrease 
for month 2214 tons. There is thus a net decrease for the month 
of 269 tons. 

The shipments of pig iron from the Cleveland district during 
July were not satisfactory, but these have had no adverse influence 
on the market. Nearly every foreign country has taken less than 
usual. So far this year the pig iron exports have reached 652,963 
tons, whereas in the first seven months of last year they were 
741,374 tons, 

There is no lack of b in the finished iron and steel trades, 
nor is there likely to be this year; in fact, many manufacturers 
think we are a long way yet ‘rom the turn of the tide. Prices are 
very firm, and manufacturers of steel sheets have advanced their 
quotations 2s, 6d. per ton, so that singles are at £7 5s., and doubles 
at £7 10s., both at works and less 2} per cent. The trade done in 
steel plates and angles is a very good one, and while ship plates 
are firm at £6, ship angles are at £5 15s. at works. Steel rails 
are in improving request, and the price for heavy sections is 
£4 12s, 6d. per ton at works, 

The engineering industry has never been busier than it is at 
present, and firms though working double shifts cannot satisfy the 
requirements of customers, who are pressing for the rapid execu- 
tion of their orders, especially for marine engines, so that they 
may be able to participate in the higher freights. 

On Monday last the North Sunderland Railway, which has been 
constructed by private enterprise, was opened for goods traffic. 
The railway, which is four miles long, is a single line, and joins 
the North-Eastern main line close to Chathill Station in North- 
umberland. The first sod of the line was cut at Sea Houses in 
May, 1896, and the work of construction was commenced by Mr. 
A. Haslett, of London, but the greater part of the work has been 
executed by Messrs. Whittaker, of Leeds. The engineer for the 
line has been Mr. J. A. Thornton, M. Inst. C.E., of Manchester. 

The West Hartlepool authorities are up in arms, because now 
that it is intended to sink a colliery near the route for the pro- 
posed Durham Coast Railway, the North-Eastern Railway Company 
are not prepared to carry out their undertaking to construct that 
railway from the Hartlepools to Seaham Harbour close to the 
coast. As the new colliery is to be in the northern part of the 
district the company are proposing to proceed with only the 
northern section, whereas the Hartlepool people want the line 
constructing right through. 

The coal market is exceedingly strong and active, indeed it is a 
question whether there has been a brisker state of affairs at the 
collieries either in Durham or Northumberland. Extraordinarily 
good as the trade was last month, it is believed that the August 
deliveries will be still better. Coalowners have already so many 
orders booked for execution this month that there is little coal 
available for sale for August. Prices of steam coal, both large and 
smal], have been further raised this week, and are now more 
than double the figures that ruled prior to the commencement of 
the Welsh strike. Thus for best Northumberland steam coal, 
which a week ago could have been bought at 14s. per ton, f.o.b., 
16s. has been paid this week for August delivery, and 17s. for 
early September. Steam smalls, which are unusually scarce, are 
realising 7s. 3d. to 7s. 6d. f.o.b., and there is quite a competition 
to get supplies. Best Durham gas coals last week were at 9s. 6d., 
and a short time ago 8s. was accepted, but this week 11s. is being 
quoted, and unscreened bunkers are realising 10s, 6d. for anything 
like early loading. Buyers are very pressing in all branches, and 
are expected to be so over the autumn, even if the Welsh strike 
were speedily ended. The price of blast furnace coke is kept up, 
owing to the dearness of coal; indeed, some coke manufacturers 
prefer to sell their coal as it is, because it pays them better thus 
than converting it into coke, and there is rather a scarcity of coke 
in consequence, which is not a little inconvenient to the ironmasters, 
who are the chief consumers. 











NOTES FROM SCOTLAND. 
(From our own Uorrespondent.) 

Iy the iron market there is considerable hesitation, not to say 
apathy, among speculators ; but the tone, on the whole, is better 
than it was, and there are indications that before long we may see 
higher prices for the different classes of warrants, e Glasgow 
market was, of course, closed on Monday, the Bank Holiday, and 
a quiet business has since been done. Scotch warrants have sold 
at 46s. 7d. to 46s. 8d., and back to 46s. 74d. per ton for cash, and 
at 46s. 10d., 46s. 104d., and 46s. 94d. one month. A small busi- 
ness has taken place in Cleveland warrants at 40s. 10d. to 
40s. 10}d. cash, and 41s. 1jd. and 41s. ld. one month. There 
has been a firmer tendency in hematite warrants, at 51s. 84d. to 
5ls. 10d. cash, and 52s. and 52s. 1d. one month. 

One or two of the special brands of makers’ pig iron are 6d. per 

ton higher, and the prices generally have a firmer tendency. Govan 
and Monkland are quoted, f.o.b. at Glasgow, Nos. 1, 47s.; Nos. 3, 
46s, 6d.; Wishaw and Carnbroe, Nos. 1, 47s. 14d.; Nos. 3, 46s. 74d.; 
Clyde, No. 1, 51s.; No. 3, 47s. 6d.; Gartsherrie and Calder, 
Nos. 1, 51s. 6d.; Nos. 3, 47s. 6d.; Summerlee, No. 1, 52s.; 
No. 3, 47s. 6d.; Coltness, No. 1, 56s.; No. 3, 48s.; Glengarnock at 
Ardrossan, No. 1, 51s, 3d.; No. 3, 46s. 3d.; Eglinton at Ardrossan 
or Troon, and Dalmellington at Ayr, Nos. 1, 47s. 9d.; Nos. 3, 46s.; 
Shotts at Leith, and Carron at Grangemouth, Nos, 1, 52s.; Nos. 3, 
48s. 6d. 
. Hematite pig iron is, on the whole, firmer. The makers of 
Scotch hematite have raised their prices 6d. per ton, and merchants 
now quote 55s., delivered in railway trucks at the steelworks, It 
is understood that practically the entire output of this class of iron 
is going into the hands of the consumers. There is more inclina- 
tion to purchase at present in consequence of the report that a con- 
siderable = of the West Cumberland output is being sent 
to South Wales. 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 5984 tons, compared with 4776 in the same 
week of 1897. To Germany 445 tons were dispatched ; Australia, 
530; India, 82; France, 60; Italy, 280; Russia, 535; Holland, 
185 ; Belgium, 15 ; Spain and Portugal, 50 ; other countries, 356 ; 
the coastwise shipments being 3444, against 2581 tons in the corre- 
sponding week. The arrivals of Middlesbrough pigs at Grange- 
mouth amounted to 4760 tons, compared with 9461 in the same 
week of 1897, there being thus a decrease of 4701 tons ; and there 
is a total decrease in these imports since the beginning of the 
year of 15,129 tons. 

Since last report the stock of pig iron in Glasgow warrant stores 
has been reduced fully 700 tons. 

There are eighty-one furnaces in blast, compared with seventy- 
nine at this time last year, and of the total forty-two are pro- 
ducing hematite, thirty-three ordinary, and six basic iron. 

The finished iron trade has resumed its wonted position, and 
there is a good steady business. Makers and merchants are 
looking for better prices ; but these are difficult to obtain. 

Steel is in very urgent request for a variety of purposes, and 
shipbuilding material is urgently required. On this account the 
principal makers have raised their prices 2s. 6d. per ton, this being 
the second advance of that amount within the Jast two or three 
weeks, 

The coai trade is active in the manufacturing branch, and the 
shipments also show a _ improvement since last week. The 
total clearances at Scottish ports have been 190,228 tons, com- 
pared with 160,084 in the preceding week, and 182,647 in the 
corresponding week of last year. A slightly backward tendency 
was last week observable in prices, but there is now a steadier feel- 
ing in the coal market, 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE week before a Bank Holiday is generally a busy time at 
all ports in the clearing off of business, and last week was no ex- 
ception. In coal shipments Cardiff exceeded 110,000 tons, and 
Swansea was brisk with its total of 42,113. Newport was about 
the old average of late, and continues to suffer more severely in 
proportion than any of the others, 

Cardiff continues to export freely to Genoa, Cape, and Salonica. 
Swansea shipments to France are increasing. Last week the total 
was close upon 19,000 tons, Germany 4770 tons, Italy 7300, Russia 
3285 tons, and home ports 6317 tons. Patent fuel shipments 
were again considerable, total nearly 12,000 tons, Russia taking 
5830 tons, Italy 2350, Brazil 2200, France 1070 tons, 

In the Cardiff district there is more buoyancy in the patent fuel 
trade, though somewhat curbed in by the high price of small. 
Prices of coal generally are firm, and on ’Change this week it was 
stated emphatically that as there is not the remotest prospect of 
an early settlement of the dispute between the associated coal- 
owners and their workmen, a further advance in prices may be 
anticipated in the immediate future. The latest quotations—for 
there has been a closing of most of the offices this week—up to mid- 
week were as follows:—Best steam, 22s. 6d. to 23s. 6d.; drys, 
17s. to 18s. 6d.; best smalls, 11s, 9d. to 12s, 3d.; drys, 9s. 6d. to 
10s. 3d. There was a strong demand for Monmouthshire semi- 
bituminous—much greater than could be executed. For Cardiff 
shipment the price was 17s. 6d. to 18s. 6d. for Western Valley 
and lds. 6d. to 16s, for Eastern Valley coals. As usual house coal 
remains in strong demand, and supplies continue below require- 
ment. Best households are selling at 15s. 6d. to 16s, 6d.; No. 2 
Rhondda, 11s. 6d. to 12s.; smalls, 9s. 6d. to10s.; patent fuel, 16s, 6d. 
to 17s.; and seconds from 15s. to 16s. This week 2200 tons went 
to Rio, and 2000 tons to Arzew. 

Swansea prices for steam and bituminous coke and patent fuel 
are still subject to private arrangement. Anthracite, 12s, to 
13s. 6d.; seconds, lls. 6d. to 12s, 6d.; ordinary large, 10s, to 
10s. 6d.; small rubbly culm, 5s, 3d. to 6s., Swansea f.o.b.,' cash 
thirty days, less 2}. 

In Cardiff coke continues rather quiet, with no change in price. 
Pitwood is restricted. ——. stocks are increasing, and 
quotations are unreliable. st week 13s. 9d. was the general 
figure, but sales have been effected for less. I note in a visit to 
the associated collieries that stocks are held, and evidently, where 
timbering is urgent, used, 

Iron ore shows no improvement, though consignments continue, 
Dowlais receiving one from Bilbao this week and one from Lulea. 
Swansea price for iron ore is :—Tafna, 14s.; Rubio, 14s, 6d. 

Coal winning is reported at Cefnarda pit, Gorseinon, where a 
4ft. seam has been struck by Messrs, W. Lewis and Co., in good 
condition. 

During last week the pig iron market at Swansea has shown a 
firmer tone, and imports have been large, totalling 3533 tons, and 
steel scrap 314 tons. Iron shipped shows an increase, and stocks 
are lessened. It was reported on Change that Middlesbrough 
is doing the railway work of Wales, implying that business is now 
being carried out there which in ordinary times would have 
gravitated in this direction, 

Latest prices are :—Glasgow Rig warrants, 46s, 7d. to 46s, 8d. 
cash buyers. Middlesbrough No, 3, 40s. 10d.; other num- 
bers in proportion. Hematite warrants, 51s. 84d. for mixed 
numbers, f.o.b. Cumberland according to brand. No quota- 
tions published for rails, sheet iron, sheet steel, or Welsh bars. 
Siemens tin-plate bars, £410s. Tin-plates: Bessemer steel cokes, 
10s. 3d. to 10s. 6d.; Siemens coke finish, 10s. 9d. to 11s.; ternes, 
per double box, 28 by 20, 18s. 6d., 19s., to 21s. 6d.; best charcoal, 
lls. 3d. to 12s. 9d., according to finish of brand ; finished black 
plates, £8 to £8 10s. per ton ; Canadas, £7 to £7 10s. per ton; all 
delivered Prince of Wales Dock, Swansea, cash, less 3 and 1 per 
cent. Block tin, £71 5s. to £71 12s, 6d.; spelter, £20; English 
lead, £12 17s, 6d. There was a large shipment of tin-plates from 
Swansea last week—75,457 boxes. The quantity received from 
works only totalled 38,830 boxes, so stocks were considerably 
reduced—121,833 boxes, as compared with 151,280 boxes this time 
last year. The prospects of a good Eastern trade are improving, 
and the business with Batoum and Odessa satisfactory. 

In the Swansea Valley the number of mills unemployed remain 
the same. Annual stocktaking may be expected to affect others. 
At the Duffryn matters are in rather an awkward state. The 
whole of the finishing departments closed down on Saturday. A 
month ago it appears that the tin-house men handed in a twenty- 
eight days’ notice, and as the management were necessitated to do 
the same with the annealers a number of men are temporarily out. 
At the Foxhole the tin-house men are on strike. Beaufort is in 
full swing, and the whole of the other tin-plate works going 
steadily. Both smelting furnaces are inat the Millbrook, Duffryn, 
and Cwmfelin, and the bar mill of the former has been exception- 
ally busy, so as to keep the stock ingots clear. The output of 
the furnaces there for the past month has been in excess of any 
corresponding month for years past. There is no immediate 
prospect, as reported, for a restart at the Worcester and Upper 
Forest Works. 

A good deal of activity is being exhibited at the Morgan and 
Harrod Copper Works, 

At the spelter refineries the improvement in the construction of 
the furnaces is very noticeable. The producing capacity of eight 
furnaces at the Messrs. Vivians to-day equals that of the twenty, 
five-and-twenty years ago. 

At Llanelly the re-start at Morewoods is still delayed. This is 
simply due, I hear, to legal formalities. In the tin-plate trade 
the men at the other works appear to have settled down for a 
six-day agreement. The tin-plate trade is not encouraging in the 
Briton Ferry district; only twelve mills are at work. Great 
hindrance is being experienced by the deficient coal supplies. On 
the other hand, the make at the Aibion Steelworks during the past 
week has been a record one, and at the Briton Ferry Steelworks 
very gratifying. 

The iatiog railways have now entered upon their busy pas- 
senger season. For the Cambrian, Brecon, and Taff, which work 
in admirably for the Wells and the seaside, a good return is 
deserved ; but, I fear, will be affected by the strike. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

JULY and August are, asa rule, considered the dullest months 
of the year as regards business on the iron market; this year, how- 
ever, they are just the reverse, an exceptionally brisk trade being 
done in almost all departments of the iron and steel industry. 
Very long terms of delivery are being asked, and a decided un- 
willingness on the part of producers to enter into forward engage- 
ments show that the mills and foundries have an abundance of 
work on hand just now. 

A vigorous demand is reported on the Silesian iron market; 
in fact, the position of the raw and finished iron business 
could not be better than it is now, local and foreign orders being 
numerous and of considerable weight. A bright, hopeful tone, 
consequently, prevails in all departments. The hoop and plate 
mills, as well as the galvanising works, are crowded with orders, 
and it frequently happens that fresh orders are either not accepted 
at all or put off until spring. The export trade developes most 
favourably. Shipments in iron and steel from Silesia to Denmark, 
to the Danubian districts and to the East are large, while 
deliveries to Russia are heavier than they have been for many 
months, Russian dealers as well as manufacturers being anxious 
to fill their stores for winter consumption, but producers do not 
care to be tied down beyond the third quarter. Export quota- 
tions for girders, heavy plates, and sheets have met with a slight 





advance already and a rise of M. 2°50 to M. 5 p.t. free Sosnow 
is generally expected for The wire milla are likely to by 
busy for some months ahead, 

In the Siegerland the iron ore trade has been moving on quiet] 
for some time past, a restriction of 20 per cent. in output, whi 
was resolved upon for the second quarter, having prevented stock 
from rising. Production in iron ore during the first quarter of 
present year was, according to the Rhenish- Westphalian Gazer 
exactly 447,800 t., inst 438,400 t. for the same period in 1997 
output in the second quarter amounting to 358,500 t. only, against 
405,700 t. in 1897. Orders till end of September of present year 
are being booked at M. 11°30 to 11°90 p.t. for raw iron Ore, 
M. 15°20 to 16°70 p.t. for roasted ditto ; but for the last quarter 
of this and the first quarter of next year, list rates have Pees 
fixed on M. 10°40 to 11 p.t. for raw, and M. 14°50 to 15 p.t. for roaster 
iron ore. The blast furnace works of the Siegerland have been 
doing a fair business during June and July, April having been 
comparatively quiet, but in May an improvement was perceptible 
especially in local demand, but there have also been some fair 
export orders secured. The pig iron convention has recently been 
prolonged till 1900. A healthy demand comes in for all descrip. 
tions of finished iron and steel, and the mills are, without ey. 
ception, fully employed. Prices realised are, on the whole 
remunerative. : 

Plenty of orders come in for both crude and manufactured jrop 
in the Rhenish-Westphalian district, and the position of the 
market is altogether a favourable one, Present quotations, which 
show much firmness, are, for German Bessemer, M. 65 to 66 p,t,: 
foundry pig, No. 1, M. 67; No. 3, M. 60 p.t.; forge pig, No. 1, M. 58 
p.t.; basic, M. 56 p.t. Billets and raw bars are very scarce, and 
this causes an exceptional stiffness in prices ; M. 83 p.t. for bars in 
basic, M. 93 p.t. for billets, and M, 95°50 p.t. for plates may be 
considered as current prices of sale. Stocks in scrap iron are pretty 
heavy. Girders are in vigorous demand, and the mills generally 
ask a ten to twelve weeks’ term of delivery ; bars, too, continue in 
lively request. The sheet trade is ina very favourable position 
so far as inquiry and demand are concerned, but the condition of 
prices is farfrom satisfactory, The business in heavy plates, on the 
other hand, is in as good a state as it possibly can be, both as 
regards quotations and the amount of work coming in. Prospects 
and activity in the railway department are improving from week 
to week. Tenders for the supply of 15,000 load wagons and 1000 
locomotives for the Prussian State Railways have been invited for 
September, and the Roumanian State Railway Administration has 
granted sixty million francs for the purchase of railway material, 

Not the slightest change has taken place on the Austro-Hun- 
garian iron market since previous weeks, the business in merchant 
iron being fairly regular, while nearly all other sorts of iron are in 
languid demand. Here, as in other countries, the railway depart- 
ment presents the most favourable aspect, fresh contracts coming 
in almost every week ; 2857 load wagons for the Hungarian State 
Railways have just been granted to Hungarian shops ; 617 were 
given to Gauz and Co., 205 to Weitzer and Co., in Arad, 205 to 
the Schlick Works, 200 to the Danubius Company, and the remain- 
ing 1630 to the Raaber wagon factory, which offered lowest. 

A steadily improving tone is reported to prevail throughout the 
Belgian iron trade, the numerous orders that have come in lately 
securing a regular, in some instances full employment to the 
different establishments, and makers are therefore justified in 
expecting a rise in quotations to follow the increase in demand, 
Current list rates are:—Luxemburg foundry pig, No. 3, i6f.; 
common forge pig, 52f. to 55f.; good merchant bars, f.o.b., 
Antwerp, No, 2, 125f. to 130f.; No. 3, 130f. to 135f.; the same 
free Belgian station, No. 2, 130f. to 132°50f.; No. 3, 135f. to 
137 °50f.; girders, f.o.b, Antwerp, 127°50f. to 130f.; the same free 
Belgian station, 132°50f.; plates, No. 2, for export, 135f. to 140f.; 
No. 3, 145f. to 150f.; steel rails, 105f. to110f.; all per ton. Orders 
for the Government for railways and for the Exhibition have been 
coming in pretty freely on the French iron market, and there is 
altogether an improving tendency perceptible, and more confidence 
is felt with r to the future. Prices show a fair stiffness, 
which is principally due to the unanimity of the works of the 
Department Nord. Merchant iron No, 2 is now quoted 160f. p.t. 
instead of 155f. p.t., and girders realise 175f. p.t.; the majority of 
the girder mills are reported to be well sold forward. 

Last year’s import in coal and coke to Switzerland was as 





under :— ‘ia 
. Coke. Briquettes. 

From Tons. Tons. Tons. 
Germany 911,202 82,878 .. 125,007 
Austria .. 7,606 — 1,384 
France .. 165,328 85,624 45,064 
Belgium 126,587 8,196 86,174 

England 6,729 _ -- 

Italy _ 809 - 
Together in 1897... 1,217,447 122,507 257,629 
1896 =... 1,157,435 107,563 243,866 


Figures recently given show the mining and iron industry in 
Bavaria to have decidedly improved in 1897, output of minerals 
for that year amounting to 1,132,366 t., worth M. 9,914,687, 

ainst 1,100,068 t., worth M. 9,385,797, in 1896. A rise against 
1896 was chiefly noticeable in pit coal, 917,021 t. being produced, 

lus amounting to 16,971 +.; iron ore, 172,699 t. (+ 11,420 t.); 
vrown coal, 39,043 t. (+ 3109 t.). The production of the salt 
mines was 41,532 t., worth M. 1,552,116, increase against the 

revious year amounting to 1132 t. Output of the ironworks was 

5,886 t., worth M. 38,267,572, increase being 31,046 t., while 
increase in value amounted to M. 4,357,892. The number of 
miners employed in 1897 was 6883, or 319 more than in the 
previous year; 103 ironworks employed 8665 men, or 372 more 
than in 1896 ; six salt works employed 242 men, against 240 men 
in the year before. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Exports for week ending July 30th were:—Coal: Foreign, 8500 
tons; and coastwise, 5239 tons. Patent fuel, 2450 tons, Imports 
for week ending August 2nd were :—Iron ore, 3330 tons ; pig iron, 
1810 tons—2 cargoes manganese, 2150 tons ; pitwood ; 130 tons; 
cement, 200 tons 

Coal: No quotations. Pig iron: Scotch warrants, 46s, 7d. ; 
hematite warrants, 51s. 8d., f.o.b. Cumberland ; Middlesbrough, 
No. 3, 40s. nag iggy t. Iron ore: Rubio, 13s. 6d. to 13s, 9d. ; 
Tafna, 13s. to 13s, 3a, Steel: Siemens steel tin-plate bars, 
£410s. All delivered in the district, cash. Tin-plates: Bessemer 
steel, coke, 9s. 9d.; Siemens, coke finish, 10s. ndon Exchange 
Telegram; Copper, £50 1s, 3d. ; Straits tin, £71 13s. 9d. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineer: Henry P. 
Vining, to the Rainbow. Engineers: Walter Edwards, to the 
Hood, for the Bruiser ; Herbert W. Irish, to the Victory, for the 
Lightning ; Roger Barron, to the Victory, supernumerary ; Thomas 
8. Guyer, to the Centurion, supernumerary ; and Henry F. Daves, 
to the Vivid, additional, for the Leopard. Probationary assistant 
engineer: Richard G, Jeffery, to the Hawke. 

TRADE Disputes IN JuNE—Forty-nine fresh disputes occurred, 
involving 12,087 workpeople. The corresponding number of dis- 

utes for May was 56, involving 9718 workpeople, and for June, 
897, 44 disputes, involving 13,291 workpeople. Six disputes 
occurred in the metal, engineering, and shipbuilding trades. | 
the 45 new and old disputes, involving 6321 workpeople, of which 
the settlement is reported, 19, involving 2951 persons, were 
settled in favour of the workpeople ; 9, involving 1814 persons, in 
favour of the employers; and 17, involving 1556 persons, resulte 
in a compromise, 
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AMERICAN NOTES. 


(From our own Correspondent,) 
New York, July 20th. 

Turre is a noticeable anxiety in all manu- 
facturing centres to enter the fall trade with a 
large stock of goods or material. The iron trade 
js strong, but Jacks activity in trade parlance. 
Production of pig iron has been curtailed one 
million tons per year, but it may be again ex- 
panded. In fact, the managers of some of these 
bunked or blown-out furnaces are vigorously 
soliciting business. The consumption of iron and 
steel has not declined. There are reasons for say- 
ing that from this out it will increase. Much 
new work is now being figured on, such as ship 
work, bridge, car, and general construction 
work. 

The larger railway corporations in the West 
are contracting for repairs and rolling stock, 
and a good deal of station building. In fact, all 
the railroad managers are pressing all they can 
for the adoption of a more liberal expenditure of 
money in the way of betterments, Steel and iron 
of all kinds are selling now at as low a price as 
they have sold for a year or more, but some 
agents of large buying interests have, since July 
lst, been urging on those they serve the advis- 
ability of purchasing needed supplies, and of 
starting on needed improvements, Construct- 
ing engineers of wide experience have recently 

iven the same advice, Those representing 
the financial interests are now advising that 
this is a propitious time to make loans and sell 
bonds, 

The rail makers are in receipt of orders this 
week for nearly twenty thousand tons of rails, 
The price is 17 dollars at Pennsylvania mills. 
Plate mills are kept crowded. Pipe mills are 
doing fairly. Merchant bar barely pays for rolling. 
The hope is that a revival of business will show 
itself by August Ist. The agricultural states 
lead and the manufacturing states follow with 
a manufacturing capacity far in excess of present 
demands, The Government requirements foot 
up well, but it cannot be said that they are felt. 
Shipbuilding is to be a great industry in the near 
future, and capital is being organised to enter it 
on a large scale, 








LAUNCHES AND TRIAL TRIPS. 





THERE was fully launched on August 2nd 
from the shipyard of Messrs, 8, McKnight and 
Co., Limited, Ayr, a steel screw steamer of 1150 
tons, constructed by the above-named firm for 
East Coast owners. The vessel is 220ft. long by 
30kft. beam, and has been constructed to the 
highest class at Lloyd’s, for general trade between 
London, East Coast, and continental ports. On 
leaving the ways she was named Lisette by Mrs. 
Brown, wife of one of the directors of the com- 
pany. The vessel is to be fitted with powerful 
triple-expansion engines by Messrs, Hutson and 
Son, Glasgow. 

On Thursday, July 28th, Messrs. Wm. Simons 
and Co., Limited, launched from their works at 
Renfrew the twin-screw sand pump hopper 
dredger Antleon, which they have constructed 
for the New South Wales Government under the 
direction of Messrs, Wildridge and Sinclair, con- 
sulting engineers, Sydney. This vessel is specially 
constructed to work in shallow rivers, her loaded 
draught being 5ft., and is of the following 
dimensions :—Length, 165ft.; breadth, 35ft.; 
depth, 84ft. Two independent sets of triple- 
expansion engines are fitted for propelling the 
vessel at about eight knots speed. The boilers 
are of the water-tube type supplied by Messrs. 
Babcock and Wilcox, Limited, Renfrew. Working 
ressure 200 lb, reduced to 150 lb, at the engines, 

wo powerful sand dredging pumps are pro- 
vided, each driven by separate engines, and 
connected to suction pipes, one on either side 
of the vessel looking aft. The exhaust from all 
the engines is taken to a separate condenser of 
cylindrical form, placed in the engine-room. 
The vessel is fitted throughout with electric light. 
Comfortable cabins are fitted for the officers at 
after end of vessel, and crew’s quarters forward. 
The Antleon was launched complete with steam 
np, and will go down the river for her trials in a 
day or two. The New South Wales Government 
has been represented in this country by Mr. 
James Fairweather, who has superintended the 
construction of the vessel. 

At noon on Saturday, July 30th, the fine steel 
screw steamer Wilster was taken to sea for her 
trial trip. She has been built by Messrs. W. 
Gray and Co., Limited, for Messrs. Trechmann 
Bros., of West Hartlepool. She takes Lloyd’s 
highest class, and her dimensions are :—Length 
overall, 300ft.; breadth, 42ft.; and depth, 
2lft. 9in, The engines have been supplied by 
the Central Marine Engine Works of the Builders, 
and are of their well-known triple-expansion 
type, having cylinders 214in., 35in., and 58in. in 
diameter, with a piston stroke of 39in. The 
engines are supplied with steam by two large 
steel boilers working at a pressure of 1801b. per 
square inch, The day being fine, a large ponad, ad 
of visitors went out with the vessel, amongst 
whom were :—Mr, and Mrs, Otto Trechmann, 
Mr. and Mrs, Albert Trechmann, Mr. and Mrs. 
Charles Trechmann, Mr. John Trechmann, Mr. 
and Mrs, Herbert Geipel, Miss L. Murrell, Miss 
Weston, Captains W. and T, Watson. Captain B. 
Murrell—who has superintended the construction 
of the rn Sys present. The shipyard was 
Tepresented by Captain J. E. Meinl and the 
engine works by Mr. James Lindsay. After 
adjustment of compasses by Mr, Berry, a full- 
Speed trial was made with the log overboard, 
lasting about three hours, when an average s 
of 11} knots was recorded. Both ship and 
Machinery gave entire satisfaction, and on 
the conclusion of the trial the vessel at once 
— in ballast to St. John’s, Newfound- 











BRIDGE ERECTION BY PROJEC.- 
TION IN FRANCE. 

SINcE 1892 the Western Railway of France has 
replaced a number of bridges on the Paris-Havre 
line, among them four double-track lattice 
girder through bridges at Manoir, at Tourville 





at Oissel, and at Bezons, with spans of from 
106'63ft. to 232°6lft. in length. All were 
assembled at grade in the axis of the bridge on 
the river bank, and put in place by projection. 
This involved the rigid assembling of the suc- 
cessive spans of each structure until finally the 
whole series of spans at each crossing was 
moved from one end in order to get the last 
span into position and to advance the others to 
place. This method, it is evident, developed 
great frictional and inertia resistances, and 
eventually made the masses handled essentially 
continuous spans of 743° 75ft., 667 ‘66ft., 664° 38ft., 
and 636°49ft., respectively. The bridges 
were erected on fixed rollers and were given 
bearing on other sets of rollers put on the tops 
of the intermediate piers and arranged to 
engage the bottom chords as they advanced. 
These rollers were set in groups mounted on 
adjustable frames pivoted so as to give uniform 
ava and distribute the pressure from the 
ase, 

The first-mentioned three bridges were launched 
by means of a tackle attached at one end to the 
back part of the rear or shore span underneath, 
and having the other end fixed at the abutment. 
The lead line was commanded by a hand windlass 
operated by eight men, who were relieved every 
fifteen minutes, Toward the end of the pro- 
jection, where the moving mass was large, a 
second windlass was installed to supplement the 
first. A maximum progress of 32°8ft. per hour 
and an average progress of 26°25ft. per hour was 
attained. 

The Bezons bridge, 636° 49ft. long, was launched 
by men walking back and forth on top of the 
bridge and operating ratchet levers, which turned 
fixed rollers upon which the bridge was supported. 
Two pairs of rollers were set on the first abut- 
ment and each pier, five sets in all; and their 
axes projected beyond the bridge trusses and 
received the ratchet levers, which were a little 
longer than the depth of the truss, A pair of 
levers on one side of the bridge was set in the 
same plane as the pair at the other end of the 
roller axle at the other side of the bridge at the 
same pier, and the tops of the two pairs of levers 
were connected by a transverse beam across the 
top of the bridge. A platform was laid on top 
of the bridge under the lever beam, and the 
levers were operated back and forth through a 
short arc each side of the vertical. The plat- 
forms were moved backward as the bridge 
advanced, so as to keep them always above the 
rollers. Sixty men were required to operate the 
roller levers, and the bridge was launched at a 
maximum speed of 26°25ft. per hour. 

In order to avoid unnecessary work on the last 
spans of a given crossing, the spans were succes- 
sively assembled and connected together one at 
a time. The forward span was first assembled 
and provided with pilot trusses of, perhaps, half 
its length, in front, to engage the rollers in the 
piers ahead, and to support it before the centre 
of gravity left the abutment. This pilot was 
allowed to remain attached until the erection 
was finished, and the succeeding spans were 
assembled on the site where the first had been 
assembled, adjacent to the first abutment, and 
connected together as fast as the last completed 
span was moved forward one pier. This work 
was executed in charge of M. G. Bauchal, engi- 
neer of bridges and roads.—The Engineering 
Record. 








THE COALFIELDS OF THE UPPER 
ZAMBEZI. 

THE British Vice-Consul at Chinde reports to 
the Foreign-office that the large and valuable 
coalfield on the Upper Zambezi, the existence of 
which has been suspected for many years by the 
Portuguese, really first came to be viewed with a 
serious interest quite a short time ago, when 
certain mineral rights over the country in which 
it lies were acquired by the Oceana Company, 
Limited, an undertaking possessing large in- 
terests in Central and South Central Africa. 
Steps were at once taken to ascertain if the coal 
was of sufficiently good quality to warrant any 
outlay of time or money on its development, and 
the result has been so satisfactory that consign- 
ments are now being brought to Chinde by almost 
all the steamers visiting Tete. The value of this 
discovery will be the more readily understood 
when it is explained that the cost of coal landed 
at Chinde from England is rarely less than 55s, to 
60s, per ton ; the cheapest is that from Natal, 
an article of quite inferior quality, which may be 
landed at a cost 35s. to 40s. per ton. On the 
other hand, Zambezi coal—which is described as 
quite equal, both in regard to the amount of heat 
which it gives and the smallness of the quantity 
of ash which it leaves, to the best English coal— 
can at the present time be procured in Chinde 
at less than 30s. per ton. The company, whose 
mining rights extend over the coalfields in ques- 
tion, have formed, or are about to form, coaling 
stations for the use of steamers on the Zambezi at 
Banga, Bandar, Nkwazi, Singal, Mutarara, Lace- 
donia, Vicente, and Marameio, and on the Shire 
at Inhangwengwe, Pinda, Ntumba, and Chiromo; 
and, as soon as the necessary arrangements can 
be made, similar stations will be established along 
the banks of the Upper Shire at intervals to the 
south end of Lake Nyasa, 

Up to the present time the fuel employed by 
steamers on the Zambezi and Shire has consisted 
almost entirely of wood, the only coal employed 
being imported for the use of her Majesty’s gun- 
boats, ina compressed form. The price of the 
wood so employed, which was supplied at fixed 
wooding stations controlled by the Luabo 
Company, the Mozambique Company, and the 
Zambezia Company, was until recently 2s. per 
cubic yard, and much dissatisfaction has been 
caused among transport companies whose 
steamers ply on these rivers (1) by the supply of 
wood in a more or less green or otherwise inferior 
condition, and (2) by a disposition on the part of 
the companies supplying it to raise its already 
somewhat high price. It is now hoped thatf the 
steps taken by the Oceana Company will entirely 
remove from the hands of the suppliers of fuel 
under the old arrangement the power seriously 
to delay and hamper transport by supplying 
inferior wood, or by allowing the supplies at 
bee Leer stations to run out when most 
n . 





THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal of 
Patents.” 
Application for Letters Patent. 


*,* When inventions have been “‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


2lst July, 1898. 


15,894. FRONT-DRIVEN BicycLe, M. Hermstedt, Man- 
chester. 

15,895. TeLEscopic Support, E. H. Young, Glazen- 
wood, near Braintree. 

15 896. CARTRIDGE-LOADING Macuings, J. P. de Braam, 
London. 

15,897. Last Support for Boots and Suogs, W. Gordon, 
Stafford. 

15,898. Pistons, J. Butterworth, Manchester. 

— IaniTInG Cicars, J. E. Cleunett, Stockton-on- 

ees. 

15,900. Rack Putirys, H. Causer Birmingham. 

15,901. Process for Potisuinac Maree, J. Pollock, 
Glasgow. 

15,902. Se_r-cLo-1nc Lusricator, 8. and D. H. San- 
sum, Birmingham. 

15.903. NoN-PUNCTURABLE INTERLAY for PNEUMATIC 
Tires, F. J. Spickernell and A. V. Thornycroft, 
Portsmouth. 

15,904. Pwrumatic Sasu, M. Shawcross, Worsley, near 
Manchester. 

15,905. Pyeumatic Tires, R. Dimmack, Wolver- 
hampton. 

15,906. TapLes for ADVERTISING PuRPosEs, B. Bell, 
Newcastle-on-Tyne. 

15,907. Manuracturg of Acetong, J. L. Hawliczek, 
Liverpool. 

15,908. Fo.prne Seat, C. H. Bayliss, Birmingham. 

15,909. Frinck Ruc, W. E. T. Carr, Golear, near 
Huddersfield. 

15,910. Brake for Veutcies, F. W. D. Bartsch, Derby. 

15,911. Wispow Buixp Ro.eEr, W. Swarbrick, Liver- 
001. 

15/919. SouND-PROOFING FLOORING, T. Thomas, Bristol. 

15,913. Tip Wacons, A. H. Barton and G. Napier, jun., 
Southampton. 

15,914. ConTROLLING PassENGER Lirts, W. Lissaman, 
Gloucestershire. 

15,915. Sprino Seat PriiaR for Cycigs, H.8. Poll and 
H. W. Bennett, Norwich. 

15,916. Rorary Harr BrusHes, B. Jumeaux, South- 
wick, Sussex. 

15,917. Depostrinc CoLovrs in Ficurgs, Frank 
Hawker Carpathian Silver Company, Limited, Bir- 
mingham. 

15,918. StuspiIna Rovinc Frames, A. Lees and Com- 
pany, Limited, and R. Taylor, jun., Manchester. 

15,919. FoNnNEL, J. H. Kendle, Ryde, Isle of Wight. 

15,920. Woven Wire Exastic TirEs, L. Lenton, 
Coventry. 

15,921. SLiprIne Winpow Sasugs, F. Cocker, Merthyr 
Tydfil. 


15,922. Piston-Rop Packine, A. Bland, Halifax. 

15,923. Mou.ps for LivoryPE Macuines, W. H. Lock, 
C. Holliwell, and W. J. Lewis, London, 

15,924, FLEXIBLE VALVE for Pumps, B. and G. Ermen, 
Manchester. 

15,925. BALL-BEARING GeaRING, J. W. Baker, Dar- 
lastoi 


n. 
15,926. Automatic CasH Recisters, C. Holz, London. 
15,927. HyprocarBon Encine Ieyiter, H. Wegelin, 


ndon. 
15,928. ConsTRucTING RatLway Sicnars, W. Hellis, 
ndon. 
15,929. Biast Frrnaces, R. Stone, London. 
15.930. Lock-nuts, E. Taylor, Birmingham. 
15,981. IvrercepTinc CHAMBER for Gas Encrngs, J. L. 
Watkins, London. 
15,9382. Rotary Motors, F. Eames, London. 
15,983. Corxine Borties, J. Bader, London 
15,934. Cornice Poss, J. Bader, London. 
15,935. DistRIBUTING VaLvE for WaTeR Meters, O. 
Houa, London. 
15,986. Boots and SHoxs, P. Yantorniand G. Talamazzi, 
London. 
15,987. Sream Enornes, M. F. M. Mulready, London. 
15,988. Hose Protectors, E. Thomson, London, 
15,939, ACETYLENE Gas GENERATORS, F. W. Slaughter, 


mdon. 

15,940. Trrgs, A. C. Faulkner and A. I. Smith, Fleet, 

ants. 

15,941. FIRE - LIGHTER, L. T. Barber and W. Cameron, 
London. 

15,942. Fruir Dressers, J. Dunn, London. 

15,943. EMBROIDERING Macuinss, E. and R. Cornely, 
London. 

15,944. Mrrers, J. Villy, London. 

15,945. Emptoyinc Compressep Gases for Drivine 
Enorngs, E. Francis, P. Angois, M. Boudard, and 
A. Francis, London. 

15,946. Compass, T. W. Good, London. 

15,947. Actp, J. Y. Johnson.—{The Badische Anilin and 
Soda Fabrik, Germany.) 

15,948. SuLpHURIC ANHYDRIDE, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 

15,949. SULPHURIC ANHYDRIDE, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 

15,950. SULPHURIC ANHYDRIDE, J. Y. Johnson.—(Zhe 
Badische Anilin and Soda Fabrik, Germany.) 

15,951. Vatves, C. M. Callanan, London. 

15,952. ENvELopEs, J. W. Riley, London. 

15,958. Macuinges for INsErRTING Srrincs in Hes 
of Bacs, G. 8. Prichard and J. W. Taylor, 
London. 

15,954. UMBRELLA Howtpers, I. H. Holmes,-London. 

15,955. Fences, A. H. Cook, London. 

15,956. Trawiinc Boarps, T. H. Peverell, S. P. 
Bahnsen, and F. W. Mason, London. 

15,957. GLow-Boprgs for INCANDESCENT BURNERS, G. 
Kohl, London. 

15,958. Gt Low-nopiEs of INCANDESCENT BURNERS, G. 
Kohl, London. 

15,959. Lock-nvts, V. A. Jensen, London. 

15,960. TrLes, E. E. Van Wie and J. J. Jacobs, 
London. 

15,961. CrgareTrEes, M. Weiner, London. 

15,962. IcE-MAKING Macuings, W. P. Thompson.—(7. 
L. Rankin, United States.) 

15,963. INK Ports, W. P. Thompson.—(W. Hagelstam, 
Russia.) 

15,964. Loom Mercuanism, W. P. Thompson.—(F. 
Lacey, Canada.) 

15,965. BOAT-PROPELLING APPARATUS, C. W. Thompson, 
Liverpool. 

15,966. Enoines, W. E. Tanton, London. 

15,967. CELL, J. W. Kynaston, Liverpool. 

15,968. VeHIciEs, L. Bénier, London. 

15,969. ENVELOPES, J. M. MacLulich, London. 

15,970. Ataras, C. R. Hutchings, London. 

15,971. Carts, T. Wilkins, London. 

15,972, Meters, G. Hookham, London. 

15,973. HooK-AND-BAR FastEeNinos, R. R. Gubbins, 
London. 

15,974. Rocxine Caarr, A. J. Boult.—(R. Straube, 
Germany.) 

15.975. SUBMARINE VESSELS, O. Imray.—{(J. V. Hansen, 
Uruguay.) 

15,976. Arc Lamps, W. C. Johnson and A. Wunderlich, 
London. 


22nd July, 1898. 


15,977. Cizantna Bortte Capsvutes, W. E. Forstl, 
London. 

15,978. GarmENT for Women’s Wear, 8. A. Greene, 
Winchester. 

15,979. Corsets, 8. A. Greene, Winchester. 

15,980. Frre-Bars, A. Cotton and L. W. G. Flynt, 
Liverpool. 

15,981. ApsusTaBLE OTromaNn CoucueEs, E. Spinney, 
Tunbridge Wells. 

15,982. CvcxE Tirgs, R. Brawn, Birmingham. 





15,988. FLurp PRESSURE - REDUCING VaLvs, W. Hirst, 
Liversedge. 

15,984. Trees, F. Fenton, London. 

15,985. CarRIAGE WHEEL Huss, R. W. Macculloch, 
West Kirby, Cheshire. 

15,986. SHeeT MetTaL Hottow Ware, W. Rees, 
Dundee, 

15,987. ScaLes, W. E. Hipkins, Birmingham. 

15,988. CoLLoTYPE Printinc Macutnes, A. Coe, Brad- 


ord, 

15,989. Arp to Mopgrt Drawinea, W. Barrodale, Bir- 
mingham. 

15,990. Moror, W. Parkinson and P. Toker, New- 
castle-on-Tyne. 

15,991. CycLte Frames, F. Greville and W. Ivy-Rogers, 
Birmingham. 

15,992. InpicaTINa Pornts of the Compass, A. H. 
Lessells, Liverpool. 

15,993. State Penci1s, T. Sutcliffe and J. E. Shackle- 
ton, Halifax. 

15,994. Dryinc Gear for Bicycies, H. B. Whetstone, 
Birmingham. 

15,995. ConTROLLING the Fiow of Water, J. Shaw, 
Manchester. 

15,996. LaBeEzs, C. C. Ellison, Sheffield. 

15,997. Suction of Pump Dreperrs, H. R. Stockman, 
Dover. 

15,998. Brake for Two-wHEELED Cart, E. Ashworth, 
Blackburn. 

15,999. Cyvc_te Frames, H. Greenhalgh and J. T. How- 
croft, Hyde, Cheshire. 

16,000. Bicycte Braker, F. C. Batson, Ramsbury, 
Wiltshire. 

16,001. SanriraRy Dust Biys, F. McNamee, Dublin. 

16,002. Bicycies, J. E. Henderson, Shields. 

16,008. Removina the Peet from Orancegs, W. Elder, 
Glasgow. 

16,004. Tow1na Suips, J. C. Falconer and C. Berry, 
Glasgow. 

16,005. Apparatus for the PRESERVATION of Mzat, 
Dowler Engineering Company and T. D. Green, 
Birmingham. 

16,006. PorTIERE Pores, G. H. C. Buller, Birming- 
ham. 

16,007. Pipgs, S. Dent, Liverpool. 

16,008. Brims of Hats, H. H., A., and A. Turner, 
Manchester. 

16,009. Gas for ILLUMINATING Purposes, J. Fraser, 


Essex. 

16,010. Breacnine Sratk Freres, K. T. Sutherland, 
Manchester. 

16,011. Macuines for WeicHinc, A. W. Pocock, 
Wandsworth. 

16,012. Oxipe of Zrnc, E. Bailey and T. G. Hodson, 
York. 

16,013. Betts for Bicyctes, D. Y. Annan, Lochee, 
Scotland. 

16,014. Fitter, E. J. Duff, Manchester. 

16,015. SkeweER for Cops, R. Harrop, Chadderton, near 
Manchester. 

16,016. VenTILaTors, W. Stephens, London. 

16,017. Skirt SHIELD, C. W., F. H., and E. A. Bluemel, 
London. 

16,018. Preventinc Dust from EnTertnc CycLe Huss, 
R. B. Roberts, London. 

16,019. A New Vatve, F. Magneij and E. Plange, 
London. 

16,020. Lamps, T. Andreason, London. 

16,021. Teapots, M. W. Ponder, Ilford. 

16,022. Bricks, G. A. Kiefer and W. T. Herbst, 

ndon. 

16,028. Dritts for DistrrpuTiInc Manure, H. Liver- 
sidge, {un., London. 

16,024. SuHackie for Ropes and Cuarns, J. Ball, 

ndon. 

16.025. Fire Guarps, T, P. and J. Marsh, London. 

16,026. GeNERATING ACETYLENE Gas, H. Hawkins, 
London. 

16,027. AppL1ancE for Licutinc Gas, E. Breslauer, 

London. 

16,028. Drittina Parts of Macuivery, E. Capitaine, 

n 


on. 

16,029. Execrric Furnaces, G. L. Palmer and E, 
Williams, London. 

16,0380. SHreLps for TuNNELLING, C. A. Rowell, 

mdon. 

16,081. FasTentnc Curtains, F. W. Golby.—(H. Alker, 
Germany.) 

16,082. Bannack, E. M. Enderby, London. 

16,038. CENTRIFUGAL CREAM Separators, T. T. A. 
Hansen, London. 

16,034. Propucrion of NITRO-DERIVATIVES, H. E. New- 
ton.—{The Farbenfabriken vormals Friedrich Bayer 
and Co., Germany.) 

16,035. Carvine Forks, A. N. Wollaston, London. 

16,036. Sroxrnc Apparatus for Furnaces, D. R. Ward, 

nmdon. 

16,037. MatcuEs, Bohy, Gallay, and Co., London. 

16,088. Sarety VaLves, W. L. Bone, Manchester. 

16,089. Boor Fastener, H. A. Finsrud and C. E. Ram- 
berg, London. 

16,040. Device for Apyustinc Dresses, L. Marks, 
London. 

16,041. Forminc Enp FiLances on Merat P11ks, S. L. 
Huizer, London. 

16,042. TIGHTENING JornTs, K. E. Rosenthal and J. Bill- 
willer, London. 

16,048. Watts of Conpuits, K. E. Rosenthal and J. 
Billwiller, London. 

16,044. Lockxina Device for Cycites, H. T. Foord, 
London. 

16,045. CoNncENTRATING Liquip Matters, P. Tack, 


London. : 
16,046. AnTisEPTic, W. P. Thompson.—{/. G. Bissonnet, 
France. 
16,047. Locxs for Cyctt Heaps, A. Fowler, Liver- 
1 


16/048, Cuatr, G. Terlinden, London. 

16,049. Burner for ACETYLENE Gas, G. Grigioni, 
Liverpool. 

16,050. SIGNALLING on Trarns, 8. Harrison, Liver- 


pool. 
16,051. Dressinc Macuines for Fiovur, L. B. Fiechter, 
Liverpool. 
16,052. CipHer Writine, A. J. Boult.—(C. EB. Ferrare, 
t 


Italy. 
16,058. Fastentne Device for Broocaes, O. Pissarrek, 


on. 
16,054. WHEEL and Frame of Cycizs, C. W. Atkinson, 


London. 
16,355. Loapine Live Stock, 8S. Hart, Ashford, 


ent. 
16,356. STRENGTHENING MACHINE Bag ts, J. J. Eckert, 
Strood, Kent. 
28rd July, 1898. 


16,057. E:ectric Liont, J. T. Niblett and M. Suther- 
land, London. 
16,058. PREPARATION for the Batu, W. Gaunt, South- 


rt. 

16.059. MartrressEs, T. E. Wale, Elmdon, near Bir- 
mingham. 

16,060. Pitue for Tospacco Piprs, A. E. Gilbert, New- 
castle-on-Tyne. 

16,061. Sizinc Warp Yarn, C. and W. Smith,and J. 
Hodkinson, Manchester. 

16,062. SypHon for CisteRNs, W. Wheeler, near Bir- 
mingham. 

16,063. NutmEa GraTER, H. Shepperson, Birmingham, 

16,064. ELecrric Jip Crank, J. Dugdill, Failsworth, 
near Manchester. 

16,065. Cycte Brakes, H. Gee, Denbigh. 

16,066. Cranzs, C. 8. Snell, Saltash, Cornwall. 

— ADVERTISEMENT CaBINET, T. E. Phillips, 

ndon. 

16,068. BorrLe-wasHIne Apparatus, W. Evans, Man- 
chester. 

16,069. Fishinc Regex, 8S. Allcock and J. Lauder, 
Redditch. 


16,070. Etecrric Wires, G. R. Powell, Bristol. 

16,071. DispLay Boarp, A. E. Dawson, Huddersfield. 

—_ Sranps for UMBRELLAS; A. E. Dawson, Hudders- 
field: 
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16,073. ConrRoLLING MacHINERY, E. 
and N. Smith, Thrapston, North 

16,074. Gun Wans, W. Brand, Glasgow. 

16,075. Cvcie Frame, E. B. Killen, Glasgow. 

16,076. PorTaBLEe SecTIONAL BuILprnes, R. R. Speirs, 

sgow. 

16,077. Pouncinc Fert Hats, H. H., A., and A. 
Turner, Manchester. 

16,078. Merauuic Nats, B. Shorthouse, Birmingham. 

16,079. Fire Grates, R. Clayton and T. Ward, 
Bilston, Staffs. 

16,080. Wrxp Moror, A. M. Kriiger, Manchester. 

16,081. Mrrrors, J. C. Love, Glasgow. 

16,082. Step Treaps, J. per, F. G. Bensly, and 
— and Co. (Birmingham), Limited, Birming- 
nahi. 

16,083. Brakes for WHEELED VEHICLEs, J. Moss, Bir- 
mingham. 

16,084. Pastinc Paper Baas, J. and M. Macintyre, 
Glasgow. 

16,085. ManuaL Compressing Macuing, R. Brandon, 
Eccleshall, Staffs. 

16,086. Lockine Bott Nuts, R. M. Day, Dublin. 

16,087. Macazine Ririxs, J. Formby, Lendon. 

16,088, Macuing Guns, J. Formby, London. 


T. Cottingham 
tonshire. 





16,089. SpeED Reevuiator, R. Welby, Batley, Yorks. 
16,090. ACETYLENE Gas GENERATORS, H. Dant, 
Halifax. 


16,091. UNDERGROUND Rai.ways, K. Weber, London. 

16,092. Spinnina Tops, W. Thiess and A. Nagel, Man- 
chester. 

16,093. BrLLtarRpD TaBLes, O. Behrens, Manchester. 

16,094. ConverTING “ FRENCH” into “ PaRISIAN” BED- 
sTEaps, J. B. Young, Portsmouth. 

16,095. Hanp Brakes for Rarnway Waaons, V. I. 
Feeny, London. 

16,096. WasTE-waTeR CLoseT Pan, W. R. Pickup, 
Manchester. 

16,097. CoucnEs and Tass, J. Brandt and C. Kriiger, 
Lendon. 

16,098. Soar, H. Smith, London 

16,099. Motors, J. C. Zukowski, London. 

16,100. Ligurp-ruEL Furnaces, A. J. Boult.—(H. J. 
Peron, Belgium.) 

16,101. Motive Eyainrs, T. B Royse, London. 

16,102. Pweumatic Tires, F. E. Appleby, London. 

16,103. CycLe Hanpues, J. Coop r, F. G. Bensley, 
and Cooper and Co. ,Birmiagham), Limited, Bir- 
mingham. 

16,104. Tires, F. E. Appleby, London. 

16,105. Boxes, W. H. ‘turnbull, London. 

16,106. NON-REFiLLABLE Borries, A. W. Grant, Bir- 
minghem. 

14,107. Cartripcre Casks, W. G. Armstrong, Whit- 
worth, and Co., Limited, D. 8. Majoribanks, and G. 
Stuart, London. 

16,108. SINGL# - RAIL Raitways, W. T. H. von Bever- 
houdt, London. 

16,109. Rarstnc Carriace Winpows, C. B. King, jun., 
London. 

16,110. Crcte Lamp, R. C. G. Staats and W. Coates, 
New Brompton, Kent. 

16,111. SypHons, A. Heinemann, London. 

16,112. Hats, Cooper, Box, and Co., Limited, and G. 
Wildman, London. 

16,113. Boarp Game, W. J. Brooks, London. 

16,114. TeLePHONgEs, J. Frank, London. 

16,115. Prorgi Biscuits, H. Higgins, London. 

16,116. Ratstn Sgepers, A. J. Boult.—(F. H. Chase, 
United States.) 

16,117. Fotpinc Macutngs, R. Loeb, London. 

16,118. Latcs Locks, H. L. Hammer, Liverpool. 

16,119. CLorues Pga, G. F. Hussey, London. 

16,120. Prepayment Apparatus, H. T. Harrison, 
London. 

16,121. SecurRinc AsBEsTos on Borers, W. 8. Stally- 
brass and H. Copeland, London. 

16,122. Propvuction of lopororm, M. Otto, London. 

16,123. ALLEVIATING Heapacuk, L. Sarason, London. 

16,124. ATTACHMENT for Wive Casks, W. 8. Simpson, 
London. 

16,125. Fire ALARM Apparatus, R. Pearson, London. 

16,126. Firvisninc TextTiLe Fasrics, A. A. Whitley, 
London. 

16,127. Water-Tunz BotrEers, W. Kneen, London. 

16,128. TorPEpo Nets, W. P. Bullivant, London. 

16,129. Soiturion of ALKALI Satts, O. Imray.— 
(Ocesterveichischer cerein Sir chemische und metallur- 
gische production, Bohemia.) 

16,130. Jan Stoppers, B. Hiller, London. 

16,131. Gas Stoves, H. H. Lake.—(C. André, France.) 

16,132. Gas Cooxinc Apparatus, H. H. Lake.—(C. 
André, France.) 

16,133. PuNcTURE - CLosING ComposiITIoNn, A. Lavocot, 
London, 

16,134. Dentat Piuccrrs, H. H. Lake.—(W. A. Ingle- 
hart, United States.) 


25th July, 1898. 


16,135. Heatina Apparatus, J. T. Niblett and M. 
Sutherland, London. 

16,136. AERIAL Macuing, J. Roots, London. 

16,137. Feepinc Botrte Hoiper, F. A. Wilshere, 
Manchester. 

16,138. Trimmincs for Fronts for Pants, T. Carpenter, 
sen., T. Carpenter, jun.,and N. Carpenter, Foleshill, 
near Coventry. 

16,139. Apparatus for Pounpine Cray, J. Thompson, 
Newcastle-on-Tyne. 

16,140. DistrisuTinG Soap Coupons, W. C. Hoskins, 
Bristol. 

_—_ TRANSFERRING Desicns, E. Brookes, Stoke-on- 

rent. 

16,142. Sream Borvers, J. Warburton, Dukinfield, 
Cheshire. 

16,143. Betts, T. Pickin, Manchester. 

16,144. Ratrtway Communication, J. Ledbrook, Bir- 
mingham. 

— HANDLE Bars for Bicycies, A. King, Notting- 

am. 

16,146. CiGarETTRE Ho.per, F. Bartleet, Manchester. 

16,147. Puzz_e as an ADVERTISING MepivM, F. Lomax, 
Manchester. 

a. Steerine Saips, G. R. Palmer, Newcastle-on- 

'yne. 
we ag for Cycies, W. Hanlon, Innishannon, 
‘0. Cork. 

16,150. Cycte Hanp.es, S. W. Baynes, London. 

16,151. DecortiIcaTING Fiprovs PLants, F, Paternoster, 
London. 

16,152. Foor-rest CycLe Brake, L. W. and D. F. 
Evans, Chichester. 

16,153. Topacco Pipgs, H. Poole and W. Roskell, 
Manchester. 

16,154. Workino Stamp for PuncHina Macuiyes, P. 
H. Wilz, Baden, Germany. 

16,155. Lamp Guoxpes, English Industrials, Limited, 
and G. E. Heyl-Dia, Manchester. 

16,156. Gas Burners, W. C. and C. W. G. Halls, 
London. 

16,157. Movine Toot Carriers, E. M. Berger, London. 

16,158. ImtraTion WHALEBONE, J. Baier and E. Clark, 
London. 

16,159. Expanpino Buocgs, E. A. Edwards, London. 

16,160. Boor Biackinc, M. Brooks and A. B. Har- 
greaves, Burnley. 

yaaa CircuLar Saws, J. and R. Kershaw, 

mdon. 

16,162. Skirt Grips, F. Carter, London. 

16,163. Suarts for Horses, E. Bradford, Eastbourne. 

16,164. TELEPHONE ExcHaNGE Systems, D. Sinclair 
and W. Aitken, London. 

16,165. CycLz Tirxs, T. Dudley, London. 

16,166. PLoucu, W. F. Blake, Alton, Hants. 

16,167. Unton Jornt, A, Lingard and H. Peace, Wed- 
nesbury. 

16,168. Brake, T. Everard, London. 

16,169. ConsTRUCTING NaVIGABLE VESSELS, H. F. Swan, 
London. 

16,170. Sprocket Geariyc for Bicycies, W. Todd, 
London. 

16,171. Fasteners for Winpow Sasues, J. E. Hill, 


16,172. Vouraic Batrery CELL, H. de R. de Lavison, 


mdon. 
16,173. ManuracturRE of PorTLAND CEMENT, O. Imray. 
—(La Société anonyme des Ciments et Plitves de Va- 
vorde & Vilvorde, Belgium.) 

16,174. AMMUNITION for BREECH - LOADING GuNs, 
Vickers, Sons, and Maxim, Limited, and A. ‘fT. Daw- 
son, London. 

16,175. GuILLoTINE Paper Curtrers, PB. F. Sproule, 

ndon. 
16,176. INCANDESCENCE MANTLEs, W. Meischke-Smith, 


ndon. 

16,177. Stoppers for Borries, J. Cummings-Jones, 

ondaon,. 

16,178. Removine ScaLe from Brazep ARTICLES, A. 

Gray, London. 

16,179. Grips for Pygumatic TrrgE Covers, F. Dennis, 
London. 

16,180. WarTEeR- puRIFYiING Apparatus, W. Bruch, 

London. 

16,181. Arr Suip, M. Lochner, London. 

16,182. Pyeumatic Tires, R. Haddan.—(Metzeler and 
Co., Germany.) 

16,183. ImpReGNATING TEXTILE Fasaics, J. A. M. 
Merlin, London. 

, Kiiys, C. Schneider and W. F. L. Smidth, 

ndon. 

16,185. Carr Currers, A. 8. F. Robinson, London. 

16,186. Cases, F. J. Honnay and A. Warnant, 
London. 

16,187. Apptyinc Expanpep Mera, W. Gurtler, 
London. 

16,188. Preventine Wepors Fa.uixe Oct, J. Fisher, 
London. 

16,189. ConsrrucTinG Parts of Sarps, M. H. Simonet, 


London. 

16,190. Ting, F. W. Schroeder and P. W. Moran, 

ndon. 

16,191. Musicat Boxss, W. H. Ho3chxe, London. 

16,192. Diaginc Potatoes, A. Levrin and D. Doyen, 
London. 

16.193. Gas Moror, E. V. R. C. A. Lane and J. L. Kelly, 
London. 

16,194 Penciis, R. R. Rakestraw, London. 


16,195. PResERVING ARTICLES uf Foop, A. Rehse, 
London, 

16,196. Exastic Ware. Tiers, R. D. Sanders, 
London. 

16,197. CrgarErres, S. Reuschel and W. Hizyius, 


London. 

16,198. FrxtsHine Boots and SHors, O. RobLiuson, 

ondon. 

16,199. PReparaTiION of a SULPHUR-CONTAINING Dyk, 
A. Goldberg, W. Siepermann, and H. Flemmi.g, 
London. 

16,200. Gear of VeLocipepgs, F. G. Bate and E. Kohler, 

ndon. 

16 201. Propuction of INpico, H. E. Newton. The 
Farbenfabriken cormuls Friedrich Bayer and Co., Ger- 
wany. 

16,202. ORNAMENTAL FuRNITURE Bo ts, J. U. Spence, 


mdon. 
16,208. BrttiaRD CHaLks, G. Hayes and A. W. Reed, 
Loi 


mdon. 

16,204. Can for Prrroteum, W. P. Thompson.—{J. 
Baderli, Switzerland.) 

16,205. Moustacne Guarp, W. P. Thompson.—(£. C. 
Donaldson, United States.) 

16,206. CycLte Gear, C. Marter and W. H. and A. G. 
Shenstone, London. 

16,07. Kgy Guarps for Larcues, T. J. Dickinson, 

iverpool. 
16,208. Titis, R. D. Cole and G. 8. Wilson, Live: 1. 
16,209. Automatic Locks for Winpows, R. Allan, 


mdon. 
16,210. Corsrts, E. E. Howe, London. 
ee for CHANGING Spexp, E. R. Clarke, 
mdon. 

12. PHoroGRaPHIc Apparatus, P. Donny, London. 
3. TELEGRAPHIC TyPEWriTER, R. Ktibler, London. 
E. Runge, 





16,2 

16,2 

16,214. CaSH - REGISTERING APPARATUS, 
London. 


26th July, 1898. 


16,215. Srgg_yarp, J. Twigger, Birmingham. 

16,216. Boppsins for Lacemaxinc, H. Rose, East- 
bourne. 

16,217, TREATMENT of SEwaGg, F. M. and D. D. Spence, 
Manchester. 

16,218. FastenERs for Hats, K. Radford, Nottingham. 

16,219. CHarns for Hotpine Docs, H. Mitchell, 
London. 

16,220. ConcENTRATION of SuLpHURIC AcipD, O. Gutt- 
mann, London. 

16,221. Rotary Printinc Presses, A. G. Brookes.— 
(The Huler Printing Press Company, United States.) 
16,222. NAIL-ASSORTING MECHANISM, A. G. Brookes.— 

. W. Brooks, United States.) 

16,228. NAIL-ASSORTING MECHANISM, A. G. Brookes.— 
(J. W. Brooks, United States.) 

“7 LEATHER TRAVERSING Morton, D. Hird, Brad- 
ora, 


16,225. WeaTHER Bar for FreNcH Winpows, J. 
Boardall, Bradford. 

16,226. Sprine Tires, T. B. Walker, Nottingham. 

16,227. Gas Enornes, J. F. Bennett and T. P. and H. 
8. Moorwood, Sheffield. 

16,228. Corp SHorteners, F. A. Williams and A. 
Normanton, Manchester. 

16,229. Locks and Latcuegs, C. D. Richards, Swansea. 

16,230. Rartway Cuarrs, J. Eaton and E. Williams, 
Stockport. 

16,231. Cycixs, T. Worsell, Carshalton, Surrey. 

16,232. OscrLLaTING ACTION to WASHING Macurngs, E. 
J. Gastrell, Cheltenham. 

16,233. Oncan Prpss, B. R. Grindrod, Rochdale. 

16,234. GENERATION of ACETYLENE, R. J. Moss, Dublin. 

16,235. SecurING Raits to MetTaL SLEEPERS, W. 
Griffiths, Bristol. 

16,236. STEERING Gear for CycuEs, G. Tallents and G. 
W. Wood, Sheffield. 

16,237. PHoto MEMORIAL TaBLkT, B. Bull, Croydon. 

16,238. EXPANDABLE PLUGs for VaLvzs, G, M. Marchant, 

radford. 

16,239. CLeanInG CaLico Printers’ Bianxets, N. T. 
Poliitt, Manchester. 

<~ Rockers for Bapres’ Crapies, J. Loudon, 


iw. 
16,241. SeLF-cLosinc Door Hincr, J. Wagner, Man- 


ester. 
2. BuRGLAR- PROOF Sares, A. P. Prichard, 
ondon. 
16,243. VioLIn CuIn Rests, H. Barker, London. 
16,244. Fish OrraL Dicesters, T. Watts, British 
lumbia. 
16,245. E.ecrric Sounp1ne Device, J. P. Buckley and 
W. A. Croffut, Manchester. 
16,246. BrusuEs for Domestic Uses, B. Bell, Whitley, 
Northumberland. 
16,247. PepaL-LeveR Drivinc Gear, M. P. Herfurth 
and H. R. Berthold, London. 
16,248. Foop WARMER and NicHt-Licut, C. L. Courier, 
Burnha: 


16,249. Connections for Piston-Rops, F. A. and F. H. 
Moreton, Handsworth. 

16,250. PHorograpHic Cameras, N. Carmichael, 

16,251. Sprinc Power Hammers, H. Rosenthal and R. 
Schmidt, Glasgow. 

be InkKsTAND, A. J. Boult.—(C. M. Higgins, United 
States. 

16, out UEL-FEEDING MECHANISM, H. M. Williams, 

mdon. 

16,254. Livorype Macuines, C. Muehleisen, London. 

16,255. LivE-CLosING ATTACHMENT for LinoTyPE Ma- 
cHivEs, C. Muehleisen, London. 

16,256. PHotocraPHic Cameras, A. J. Boult.—(Kozy 
Camera Company, United States.) 

16,257. ReGcuLators for Execrric Motors, J. R. 
Garner, Clayton, near Manchester. 

16,258. Doc-carts, G. L. Pearson, London. 

16,259. Repucina Concussion injSappigs, &c., A. P. 


16,260. Screw Propetier, E. R. Standfield and W. 
Brabson, Birmingham 

16,261. WInDow - sasH 
ndon. 

16,262. Locomotivrs, H. de Montmorency, London. 
oe Layinac of Exvscrric CaBLes, A. Cleaver, 
mdon, 

16,264. UmBretias, J. H. Trinder, Anerley, Surrey. 
16,265. Brakes for Printing Macuings, F, Bush, 
London. 

16,266. Gas, A. Engelhardt, London, 

16,267. E:ecrric Train Communicator, G. Armstrong, 


FASTENER, B. A. Mordaunt, 


e. 
16,268. INTERNAL Sprinc WueeEis, R. H. Smith, 
Lon 
16,269. 
London. 

16,270. Jorners’ Cramps, G. Chapman, London. 

16 271. Apparatus for CaLcuLaTinc, R. Eberlein, 


on. 
Armour for Pyeumatic Tires, R. H. Smith, 


mdon. 
16,272. Fastener for WeaRING ApPaRgL, A. E. Phare, 
London, 

16,273, UnpERveEsT, R. M. Appleton, London. 

16,274. MeraLttic Bate Coverincs, M. A. Heath, 


London. 

16,275. Hegts for Boors and Sxoxs, &c., E. Riebe, 
London. 

16,276. WHEEL Rims, A. I. McCullah and T. W. Cox, 
London. 


77. VARIABLE Gearina, R. N. Dyer, London. 

. Too. Horpgrs, P, M. Justice.—(R. L. Morgua, 
United States.) 

16,279. Jointnc Tapgs used in Macuinery, R. C. 
Annand, London. 

16,280. We PRINTING R. C. 
London. 

16,281. RaNcE-FINDING Gravity Sicuts, T. D. Inglis, 
London. 

16,282. Bonps for Rams of Raitways, G. A. Weber, 
London. 

16,283. Sash Fasteners, H. H. Lake.—(W’. aad EF. 7. 
Fitch Co., United Statca.\ 

16,284. Devices for APPLYING Metaic Lear, W. H. 
Coe, Lo..don, 

Sream Enoixe Ivpicators, G. F. Atwood, 





MACHINES, Annand, 





16,285. 
London. 

16.286. Pipe porIxG Macuines, B. C, Batcheller, 
London, 

16,287. YARN -sTRETCcHING Apparatus, J. R. Ecob, 
London. 

16,288. Bratines, FE. D. Woods. London, 

1 9 Berrus, T. R Turner, London, 


16 290. SroprERING Borr.es, J. Creasy and H. J. Dixon, 
London. 

16,291. CorrRENT TRANSFORMERS, L. M. J. C. Levasseur, 

mdon, 

16,292. PurtricaTion of SAccHARINE Jurces, FE, W. 
Jerbracht and F. G. Wiechmann, London. 

16,298. Bicycte Wakes, E, Edwards.—(&. Richter, 
Spain.) 

16,294. Urtuistnc Power of Fioats, E. Edwards.—(F. 
Beil, Austria.) 

16.295. PotreRY-MOULDING Apparatus, W. P. Rix, 
London. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 





602,402. Stay Pott, J. Johnson and W. V. Lukens, 
Philadelphia, Pu.—Filed March 8th, 1897. 
Claim.—(1) As a new article of manufacture, a stay 
bolt having a deep cavity in one end, the walls of said 
cavity being denser than the main body of the bolt, 
substantially as described. (2) A stay bolt having a 
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screw-threaded section at each end, and also having a 

head at one end, and a deep cavity formed in one end 

of the stay bolt, the walls of said cavity being denser 
than the main body of the bolt, substantially as de- 
scribed. 

602,309. ExcavatTina Macuinery, A. Cryer and 
EB. C. Newby, Cardig’, England.—Filed September 
29th, 1896. 

Claim. —(1) An excavating machine comprising a 
truck, a revolving base frame thereon carrying boiler, 
engine, hoisting and crane gear, a pivoted upright 
frame and a jib, a boom having its one end pivoted to 
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the upright frame and its other end suspended from 
the jib, a chain of dredging buckets and a set of 
revolving picks carried by the boom, all arranged and 
operating, substantially as described. (2) In com- 
bination with the dredging buckets H, the trays h, 
= — 74, substantially as and for the purpose 
set forth. 


602,972. ARMOUR- PIERCING ProvecTILE, H. A. 
Brustlein, Unieux, France.—Filed December 16th, 


1897. 
Claim.{1) A shell or projectile provided with a 
cap, the striking portion of which is of hard material 




















and the portion in contact with the projectile. of 


a cap, the striking portion of which is of 
material and the portion in contact with the projectilg 
of soft material, and the intermediate portion of 
graded hardness. 


603,117. Crnper Car, EB. B. Slick and 1. Morrison 
Braddock, Pa,—Filed July 19th, 1897. . 
Clain.—(1) The combination with a wheeled truck 
of a tilting cinder vessel carried thereon and compris. 
ing an outer shell and a separable inner cinder tight 
vessel removably — upon the upper part of 
the outer shell, with an air space surrounding the 
bottom portion of the inner vessel and having freg 
communication with the outer air to permit a circulg. 
tion and cooling of the inner vessel. (2) The combing. 
tion with a wheeled truck, of a tilting cinder Vessel 
carried thereon and comprising an outer shell, and 9 
separate inner cinder tight vessel having a lateral] 
flange at its top which rests upon the upper end of the 
outer shell, with an intervening air space surroundj 
the inner vessel and having free communication with 
the outer air. (3) The combination with a wheeleg 


603117) 









truck, of a tilting cinder vessel mounted thereon, 
said vessel comprising an outer shell having a closed 
bottom, and an inner cast vessel having a lateral 
flange resting upon the upper end of the outer shell, 
with an air space surrounding the lower portion of 
the inner vessel, the outer shell having inlet and out- 
let openings to give an air circulation between the 
shells and produce a rapid cooling of the cinders. (4) 
The combination with a wheeled truck, of a tilting 
cinder vessel carried thereon and ve an outer 
shell, and a separable inner cinder tight vessel having 
a removable bottom connected with the vessel bya 
cinder tight joint, said inner vessel being removably 
supported upon the upper part of the outer shell, with 
an air space surrounding its bottom portion and hay 
ing free communication with the outer air to permit 
a circulation and cooling of the inner vessel. 


603,125. Gas Encore, J. Carnes and C. W. McKiblen, 
Lima, Ohio.—Filed April 27th, 1897. 

Claim.—{1) A gas engine, comprising a cylinder, 
a piston in the cylinder, a working chamber at one 
end of the cylinder, and provided with an igniting 
device at its end, and with an exhaust port, a com- 
pressing chamber at the other end of the cylinder, 
and connected with the working chamber by the port 
ain the wall of the cylinder, the lower end of the port 
entering the compressing chamber below the end of 
the piston when the said piston is in its lowermost 
position, an air and gas-mixing chamber connected 
with the compressing chamber, and provided with 4 
valve seat, an upwardly-opening valve on the seat, an 
air pipe connected with the valve seat and provided 
with a register at its end, a gas pipe projecting into 
the air pipe through the side thereof and extending to 
the valve ceat, and a governor above the air and gas 
chamber, and having its stem projecting down into 
the same, substantially as herein shown and described. 


603.125] 




















(2) A gas engine, comprising a cylinder, a piston 
Pe gpa I therein, a working chamber at one end of 
the cylinder, and a compressing chamber at the other 
end thereof, and connected with the supply and with 
its working chamber by a port, so that when the 
ton moves in one direction the explosive mixture 
n the compressing chamber is compressed, and when 
the piston nears the end of its working stroke the 
two chambers are ted with each other through 
said port to supply the working chamber with the 
explosive mixture from the compressing chamber, and 
an equalising valve between the said chambers, sub- 
stantially as shown and described. (3) A gas engine, 
—- a cylinder, a piston operating therein, 4 
working c' ber at one end of the cylinder, a com- 
pressing chamber at the other end thereof and con- 
nected with the supply, the chambers being ti 
with each other by a port — to be opened and 
closed by the said piston, a relief valve for the com- 
pressing chamber, and an equalising valve for the 
working chamber and in communication with the 
said port, substantially as shown and described. (4 
In a gas engine, the combination with a cylinder 
having a working chamber at one end and a com- 
chamber at the other end, the working cham- 
r being connected with the com ing chamber 
by a in the wall of the cylinder and provided 
with an exhaust pipe, a piston in the cylinder, and 
means for admitting an explosive mixture to the 
compressing chamber, of a pipe leading from the upper 
part of the poe ree chamber into the exhaust 
ing 

















Birmingham, 


Cater, Birmingham. 


soft material. (2) A shell or projectile provided with 





pipe of the wor! chamber, and a spring-pressed 
relief valve in said pipe, substantially as Reseribed, 
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TESTING MATERIAL FOR ROLLING STOCK. 

(Continued from page 132.) 
I1V.—PLATES AND RIVETS. 

BorteR plates are made of Siemens acid steel. The 

uirements for these range from 25 per cent. elongation 
re oa Yin. to 10in., and tensile strength from 26 to 32 tons 
set equare inch. Weldable plates, those used for internal 
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Fhotograph Vil.—Eoiler Plate—Siemens Eteel 
Analysis—C. °19, P. °05, 8S. -06, Si. °03, Mn. °63 
Tensile—Elong. 32 per cent. in dia., 52 per cent. Red , 28°4 tons sq. inch. 
Bend, 180 deg., good. Drift, ljin. goed. 


flues, are the softest, giving 30 per cent. elongation in 
din. and 24 to 26 tons per square inch; the hardest shell 
plates give 25 per cent. in din. and 28 to 32 tons per 
square inch. Cold bending and drifting tests are also taken. 





| is 


TABLE XIII.—Stemens’ Stee! Boiler-plates. 


Thin plates—3in. thick for footplates and smoke-box, }in. 
for tanks, &c.—both iron and steel, usually show a rather 
higher ult. stress and less elongation, having become 
hardened, due to the work put on them in reducing their 
thickness. 

TABLE XIV.—Dest Yorkshire Boiler Plate. 


| | | 


abnormal plate of good quality, but which would not 
stand the quenching test. 

Test pieces are usually taken from the pieces sheared 
off the edges of every plate in the boiler, or, in a few 
cases, only from such plates as have manholes, fire- 
holes, &c., cut out of them. In mild steel no sensible 
difference is found in the ultimate strength, and but 
small difference in the elongation and reduction of area, | 








| 





whether the test pieces are cut along or across the | = | Elongation, | Bed. eor5 

direction of rolling. Tensile tests should always show a ahd | * | sq. in. 

silky fracture; should these be crystalline, and the | eat _— | i6in8in. | 29 | 236 With grin 

carbon be found to be correct, a burnt plate is _ | 

indicated. an 2 Se oP 15 | 22:7 | Across grain 
At one time all ingots for boiler plates were hammered, ee is ; 

but cogging . now almost universal, pe of the large) , {) “* 24 41 | 23°9 | With grain 
late makers having very fine cogging plants. eA ce  Y Yona Meee Par 

. It is customary to inspect plates for aiees defects, &c.; \) -20 may ne ” =e ie aa 

both sides should be examined; but the side which is { “6 7: aa 32 | 24°3 With grain 

| under during the rolling is that on which defects will $3 | < 

\ 63 ey 15 23°1 Across grain 


usually be found, owing to its inaccessibility for brushing 
and scaling when in the rolls. All plates are rejected | —___— . —______— - 
which are laminated or show large patches of surface| Rivets come under the head of boiler material; these 
scale, dirt patches, which sensibly affect the thickness of | are made of iron for iron boilers and steel for steel 
the plate, and small V-shaped laminations caused by the | boilers; in the latter case being very often specified to 
rolling out of surface honeycombs on the ingots. No | be of mildest quality, carbon not to exceed *15 per ceut. ; 
buckled plates are accepted, and the variation allowed in | tensile strength, 22—25 tons per square inch, also to 
thickness—measured at the thinnest edge of the plate— | stand quenching tests. Some engineers prefer rivets of 
jin. over and nothing under the specified size. | exactly equal tensile strength to boiler plate, as the 
Before using, it is customary to plane or chip at least }in. | joints are worked out on this basis, the very soft rivets 
off the sheared edges of steel boiler plates. A good hard, | being a survival from the early period in which a higher 
bright, even surface should be expected, as this tends to | tensile strength and brittleness went together. In the 
prevent corrosion, especially on barrel plates, the place at | case of wrought iron rivets, the tensile strength of the 
which the maximum amount occurs. The whole question | rivet is about equal to that of best Yorkshire plate with 
of corrosion in boilers is a very large one, while steel | the grain. In any case, whether steel rivets give 24 or 
undoubtedly corrodes faster than wrought iron, the cost 
of the latter is considerably higher, and the question of 
relative expense of and facility for repairs enters into the 
decision as to which material shall be used. 


| 30 toms per square inch tensile strength, they should 
stand without failure the flattening out of head, bending 
| close and compression tests, as in Fig. 23, and should 
| show a very fine crystalline fracture when nicked and 
In Table XV. are given typical tests, which 


broken. 











Analysis. 
Condition. Klong., | 
«. P, §, Si Mn. wT cept.,| 
in 4in. 
i Unannealed 28 
1. 16 | “04 03 10 58 | 
| Annealed 29 
if Unennealed 29 
ll. 17 04 “04 04 ‘73 | 
| | Annealed 34 
| 
Unannealed 25 
Ill. 19 06 06 ‘02 62 
Annealed 31 


| 
' 
| 
| 
| ( Unannealed 
| 
| 
| 
| 


A 


Annealed 























Tensile, &c , tests. 
Red. ; Ult. ay 
area, stress, Lending. Drifting. 
per cent. sq. in. 
: : ~~ Diameter. pit 
55 26°6 20 deg. Broke gin, to lgin. Cracked 
52 260  160deg. Broke | lin. — Good 
5 28°2 } ° 3rok Sin, ‘rac 
59 8 80 deg. Broke l}in Cracked Fig. 23 
4) Drea ‘los } -k 3) } » a . . . 
" eat a ae _— ae apply also to side stays for connecting the inside fire-box 
50 30°0 60 deg. Broke 1gin. Cracked | to the shell. _ f ; 
The angle rings and hoops—for circumferential butt 
53 28°7 160 deg. Broke lhin. Good joints—for boiler barrels should be of the same quality 
- oe an daw E a of steel as the plates ; they should stand the test of being 
ae - ae Sale i a flattened quite close without signs of cracking at corners. 
47 39°7 150 deg. Broke 1hin. Broke A typical test of each is given in Table XVI. 





In the case of bending pieces, in order to be strictly 
comparative, these should always be made of a certain 
proportion between width, thickness, and length; and it 
should be noted whether the edges of piece are smooth | 
or as sheared, the latter being more severe, as tending to 


TaBLe XV 

Material. C. ¥ S. Si. Mn. 
Rivet steel ‘15 | Of | 0 | 03 | -78 
Rivet steel "13 “03 “ki “04 “49 


Rivet iron 


Rivet iron 


start cracks. Bends are required to go either close or to 
180 deg. round a bar—whose radius is equal to the thick- 
ness of plate—without showing signs of failure; they 
may be made from plate, either in annealed state, as 
from makers, or tempered, i.c., heated to cherry-red and 


TaBLE XVI.—Angle Rings and Hoops. 


Analysis. 
Material. ae 
Cc. P, 8S. Si. Mn. 
ete ee, ss ee ee, Seeeee Ll Sed) eee ue F 
Angle ring 20 | 038 “04 04 “98 
| 
Barre] hoop 7. “18 ‘03 ‘07 03 1:00 


| 





quenched in water 82 deg.—the latter being asurvival from 
the early days of steel plates—in order to show that the steel 
18 quite mild, possessing so low a percentage of carbon— 
0°20 per cent. or under—that it cannot become brittle 
on sudden chilling. Drifting tests usually consist of gin. 
hole, drilled 1}in. from two edges of a small piece 4in. 
to 6in. square, the hole to be expanded to 14in. with- 
out failure of plate. Photograph VII. shows a good 
sample. 

Annealed tensile, &c., tests are made where plates are 
annealed after flanging, punching holes, &c., in order to 
show the state in which the material will be when in use. 
Should the hard bend break, if material is good the 
annealed piece invariably bends satisfactorily. The tensile 
strength is reduced and the elongation and reduction of 
area increased by annealing—see Table XIII.—in which 
the first three samples are normal, showing the difference 
Usually observed between the tests in the annealed and 
UMannealed specimen. The fourth test is from an 





V.—FORGINGS—STEEL AND IRON, 
PIsTON-RoDs, SLIDE Bars, CRANK Pins, CONNECTING AND 
CourtinG Rops, Morton, &c. 

There is a difference of opinion as to the material 
required for piston-rods, some engineers requiring a soft 
rod, 25 per cent. elongation in 3in., and 28—82 tons per 

| square inch, and others 15 per cent. in 4in. and 42 tons 


Wrought iron boiler plates are invariably of ‘ Best 
Yorkshire’ in good practice; there are only four firms 
making this material, and the standard of quality has 
never been allowed to fall; the name therefore is practi- 
cally accepted as a guarantee of its quality, of course 














ica | per square inch, these figures representing the extremes 
e ieee | between which all other specifications vary. Machined 
Elonga- ; —— | d bends lin. square are taken, and should stand bending 
ym ae. | See Bunting. cold 180 deg. round lin. diameter bar for soft rods, and 
37 | eo | 27-2 | 
32 78 24°3 Close, good, quenched at 60 deg. 
| 
33 47 22°5 | Close, good | 
28 45 236 | 





liable to exceptions in a small percentage of individual | 
plates. | 
Table XIV. gives results of tests of boiler plate of 
“Best Yorkshire” iron; in this, as in all other wrought 
plate, a considerable difference is found when tested with 











Tensile. Fig. 24 
(eee SEES ae oe ig. : 

Elonga- | Bending. gin yore to | : 
tion. | Red. | Ult. stress. its | 100 deg. in the case of the hardest; the harder material 
lee es a ee Sas lan | is the most expensive, as it is sometimes specified to be 
28 59 32°7 Close, good l4in. Good | crucible, while the softer rods are of ordinary Siemens 

| ; steel. 

31 54 28°9 Close, good 1jin. Good It is customary to make tests from one in every fifty rods. 
Small rods with coned ends—Fig. 24, a, b, c—are often 


| taken and tested transversely, soft rods giving about 
or across the grain; this is shown inthe figures given, and | 135 deg. and hard rod 60 deg. bend. In the case of rods 
is allowed for in all specifications. | forged with crosshead or tail-rod, Fig. 25, end pieces, equal 

The bending properties of iron vary so much with the | in diameter to rod, are left on, and tensile and bending 
thickness that it is difficult to lay down any definite pieces are cut from these, or the block slotted frem 
rule. Roughly speak- 
ing, jin. plate should 


——- 





bend 90 deg., andthin- [[—7_,) ~ T] — ee ore eS al ee 
ner plates shouldbend = }:#——*53 | j 2 J 
ee 8 





further in proportion. 

Frame plates are of 
Siemens steel of a 
slightly inferior quality 
to boiler plates, and 
are not quite so rigor- 
ously inspected, sur- 
face defects being often in places where they will | 
afterwards be removed, with pieces slotted out for horn- 
blocks. Badly laminated plates should be rejected, 
and all plates should be quite free from buckling. 











between the jaws of crosshead may be cut up for this 
purpose. The transverse test of rods is to show ductility ; 
an idea of this may, of course, be gathered from the lin. 
square bending piece. 
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Slide bars are made from the same material as, or a 
slightly harder material than, the hardest piston-rods ; 
they may either be tested transversely, and tensile tests 
cut from unstrained portion, or an end piece may be 
forged on for this purpose. In the case of slide bars, the 
additional hardness gives a good bearing surface, and 
offers a greater resistance to bending at half stroke. 
The following shows a specification which requires a soft 
piston-rod and hard slide bar :—Piston-rod, 25 per cent. 
elongation in 2in., 283—30 tons per square inch ; slide bar, 
18 per cent. elongation in 2in., 45—50 tons per square 
inch. Analyses for hard, 38—40 tons per square inch ; 
piston-rods, range: Carbon, *35—"38 per cent.; phosphorus 
and sulphur should be below -04 per cent.; Si, about °10 
per cent.; manganese, varying from *8—1-2 per cent. 

For general forgings, crank pins, coupling and con- 
necting-rods, &c., mild steel, with 25 per cent. elongation 
in 4in., and 28—82 tons per square inch tensile strength, 
is chiefly used, with a bending test of 180 deg. on piece 
machined lin. square, or good wrought iron scrap from 
old wagon tires, &c., giving 25 per cent. elongation in 
4in. and 23 tons per square inch. These tests are taken 
from the blooms used; but a forged rod is sometimes 
taken and bent to show ductility, the test pieces being 
afterwards machined from the unstrained ends. Link 
motion and other case-hardened work is usually made 
from wrought iron, but mild steel will now case-harden 
as easily and as well. A test bar for case-hardening 
should be stamped and inserted in each class of work, 
the piece to be afterwards broken in the presence of the 


strand has a steep slope, and there is a good depth of 
water in the offing. From the new harbour to the Pass 
of Wielengen, which connects with the entrance to the 
Scheldt, there is a depth of 20}ft., which it is intended to 
deepen by dredging to 29ft. 

The works for the formation of the harbour consist of a 
long mole or jetty running out from the shore in a curved 
form, having a radius of 4000ft. to 6000ft., its extremity 
when parallel with the coast line being 2788ft. distant 
from low-water mark. This jetty is a solid embank- 
ment from the shore to the line of low-water; it is then 
for 984ft. to be made open, with the idea of facilitating the 
circulation of the tidal currents and preventing the 
deposit of silt and sand. The upper part of the pier and 
the railways running along are to be carried on iron piles 
distant 164ft. apart. From this opening to the end the 
jetty is to be solid, and to be composed of concrete blocks. 
The foundations are to consist of iron caissons, each 82ft. 
long, 24}ft. wide, and the height varying with the depth 
of the water. These caissons, of which 120 will be re- 
quired, are being constructed in the excavated part of 
the canal near the lock, and consist of riveted plates 
of iron }in. thick, stayed inside with angle iron. Inside 
walls of cement concrete are constructed, leaving all the 
central part void, so that when the water is admitted 
into the lock these caissons will float, and can be towed 
to the positions they are intended to occupy. When 
| this is done the centre will be filled with concrete, and 

the caissons sunk on to the bed which is to be prepared 
| for their reception by dredging. The total weight of 








TaBLeE XVII. 














Analysis. Tensile test. | Transverse. 3ft. centres. 
, j aaa (ones Bending. ties 
Material, | | | Elong., t scdiadar tance 
Cc. Bo 1 Si. Mn p.c. Red. Pal L square inch.) py. Tectia. 
| in 4in. or 
Piston-rod, Siemens steel “40 03 ‘02 ‘09 1°05 22 43 38°6 — 28°6 7in. broke 
9 ” “40 ‘03 02 12 1°24 16 22 | 45°3 - 30°0 3}in. broke 
: 
», Jdin.diameter ‘33 ‘03 06 06 1°01 21 34 36°8 21:0 6fin, broke 
; ” ‘31 ‘04 05 118 “98 24 45 35°9 180 deg. | 26°8 Zin. not broke 
Nlide-bar, Si i 1 | { 7in. not broke 
ee Shin’ by 3lin.” ‘32 | 02 | °06 | -20 82 22 32 | 35°8 | 18°24 | Broken under a 
Bgin. by Bhin. ... J | | \ press at 150 deg. 
eam g88o a. as. cnt TO | “OL ‘03 07 74 25 42 33°8 | — = 








inspector, and to show .3,in. depth of casing for link 
motion work. 

Some engineers prefer a higher tensile strength than 
the ordinary 28—32 tons per square inch, and specify 
36 tons per square inch, with the elastic limit to be not 
less than 50 per cent. of the ultimate stress, for all steel 
forgings about the moving parts, such as crank pins, 
coupling rods, straps, kc. This rise in tensile strength 
is decidedly the modern tendency for all materials which 
are exposed to rapidly varying and alternating stresses, 
for it has been shown in Wohler’s experiments, among 


other things, that it is necessary for these stresses to be | 


kept well under the elastic limit; thus the harder the 
material the better, provided that sufficient ductility 
is maintained, as shown by the material giving sufficient 
elongation and reduction of area in tensile test, such as 
25 per cent. in 4in. and 40 per cent. reduction of area. 


TaBLe XVIII.—Jron Forgings. 











| Tensile. 
Material | EL — 
——— Ong, Red. Ult. m 
oP. +t area. stress. fracture. 
| of 
Crane hooks | 32 42 22°S | Dark grey 
Wagon coupling hooks}; 28 33 23°4 . Dark grey, 50 p.e. 
crystalline 
Connecting-rod ... 20 37 23°8 Dark grey 
Connecting-rod failea|) . . 92- Dark grey, 15 p.c. 
inservice... ... ... : = = ” 4 crystalline 





if Tables XVII. and XVIII. give results of tests from 
various articles—piston-rods, slide bars, crank pins, and 
general forgings—steel and iron. 

(To be continued.) 








THE BRUSSELS NAVIGATION CONGRESS. 
(Concluded from page 126.) 

Tue works of the new port at Zeebrugge, on the Nether- 
land coast, and of the Maritime Canal in course of con- 
struction from there to Bruges, which were inspected by 
the members during the Congress, are of very great 
interest. It is intended by the Belgians to do for Bruges 
what the Ship Canal has done for Manchester, with, 
however, this difference, that whereas Manchester is a 
new creation as a port, Bruges at one time was one of 
the most important maritime towns of Flanders. Owing 
to political reasons her trade was gradually diverted to 
Antwerp, and from physical causes Bruges became an 
inland town. The project for restoring Bruges to its 
former maritime character was first brought forward in a 
practical form in 1877, but it was not until 1890 that the 
scheme was elaborated for connecting the town directly 
with the coast by a canal with a port near Heyst. In 
1896 the Compagnie des Installations Maritimes de 
Bruges was declared the concessionaire. for the con- 
struction and for the working and maimtenance of the 
harbour and canal for sixty-five years. 

The part of the coast selected for the new port at 
Zeebrugge, between Blankenberge and Heyst, presents 
features of a favourable character. The movement of 
sand along the coast is much less here than anywhere 
between this and the coast of France, and the beach 
assumes a more or less permanent character. The 


| actuated by steam power. 
| walls is a hard, dark limestone, which has to be brought 
| from Tournay, a considerable distance by railway, as has 
' also the broken stone for making the concrete. 


' these monolithic blocks will be from 2500 to 3000 tons. 
| The upper part of the blocks when in place is intended 
to be 3ft. above low water, and on them are to be placed 
| blocks of concrete weighing fifty tons, bringing the wall 
up to the required height of 28ft. above high-water line. 
| A depth of 26}ft. at low water is to be dredged alongside 
| the pier, so that vessels of large size can lie alongside 
| and discharge into the trucks on the rails running along 
| the top. The harbour covers an area of 270 acres, and 
| will be sheltered by the mole from the dominant winds 
| which blow from the west and north-west. 
The lock for the Ship Canal, which is approached 
| directly from the harbour by a channel to be dredged to 
| a depth of 26}ft., is 925ft. long, divided into two parts, 
| the width being 654ft. Instead of gates, the water in 
| the lock will be controlled by an iron caisson sliding into 
| a recess running at right angles to the walls. The time 
| to be occupied in opening and closing the lock will be ten 
minutes. The whole of the work involved in moving 


_ | the caissons and opening and closing the sluices, for 


| working the cranes, capstans, &c., is to be performed by 
| electricity. For this purpose, and for lighting the lock, 
| a steam engine of 500-horse power will be placed in a 
| central station, giving action to two dynamos of 330 
ampéres of 440 volts. 

The canal is six miles long, 724ft. wide at bottom, and 
229ft. at the water-line, the depth being 26}ft. The 
slopes of the lower part up to 5ft. below the water-line 
are 3 to 1; at this level a berm 5ft. wide is left, and 
above this the slope is 2 to 1, protected by random stone 
pitching placed on a bed of clay. The soil through which 
the canal is excavated is entirely sand. Over a great 
part of the length the upper part has been excavated and 
the water admitted, the excavation being completed by 
two bucket dredgers of a total of 400-horse power, which 
| discharge the sand at the rate of 3000 cubic metres a day 
| into pipes, through which it is conveyed on to the banks, 
| the discharge being assisted by a flow of water provided 
| by a centrifugal pump. The water is retained on the 
| banks by low mounds, and after flowing sufficiently far 
| to deposit the greater part of the matter in suspension, 
flows back into the canal. Only one swing bridge will 
cross the canal, and there is also to be provided a floating 
ferry available for cart traffic. At Bruges there will be 
provided the docks, wharves, and warehouses, and all 
the necessary appliances for loading and discharging 
vessels. 

The contractors for the work are MM. Louis Coiseau 
and Jean Cousin, the amount of the contract being 
£1,558,761, and the time for completion seven years, 
which will expire in 1902. Considerable progress has 
already been made with the work. The es cele 
for the harbour out to low water is nearly completed ; 
the caissons and concrete blocks are in course of con- 
struction ; the masonry of the lock is nearly completed, 
and a considerable amount of excavations of the canal 
has been done. The workshops and plant for the con- 
struction of the iron and woodwork and for the concrete 
| are of a very complete and extensive character, clay 
| being plentiful in the neighbourhood. Bricks have been 
| very extensively used for the walls and foundations of 

the lock, upwards of 70,000,000 being required. The 








| whole of the machinery in the shops and the machines 


| for making the bricks are driven by electric motors, 
The stone for facing the lock 
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CHINESE SALT AND GAS MINEs, 





THE Chinese were once great inventors, and are Still ve 
proud of thefact. Theydugcanals, built their great Wa} wae 
is more wonderful than the Pyramids, and worked brilliang 
in kaolin (porcelain clay) and bronze. But of all the relics read 
their remote and glorious past none is, perhaps, more iN 
teresting than the working of mines, without interrupti ; 
around Tz-Liu-Tsin for more than twenty centuries, Ne 
body who visits this extremely curious region, and observes 
its. industrial activity, is able to refrain from expressing » 
feeling of respect and admiration for the people who st 
than 2000 years ago, conceived and successfully ng 
plished such vast enterprises. One is absolutely confounded 
when viewing the work which has been perfcrmed and 
especially when the simplicity of the tools with which thes 
primitive miners have bored the rock and explored the earth i. 
considered. The salt mines and petroleum wells, which pi 
abundant in the Setchouen, the Yunnan, and the Chansi 
districts, constitute one of the principal sources of the wealth 
of China, The whole triangle, which has the Min for basis 
—an affluent of the Yanze—from Chinting-fou to Sout-Cheoy 
and the town of Tz-Liu-Tsin at its top, forms a vast salt 
mine, occupying an area of nearly 2500 square miles, The 
most recent statistics number at 1200 the salt wells of 
mother waters which, in that region, are worked by com. 
panies or by families who have possessed them for seyera) 
generations; but, in reality, there are now twice as many jp 
full activity, even taking into account the fact that man 
have been abandoned. These wells are, in fact, simple holes 
having, as a rule, no more than from Gin. to Sin. in diameter 
with a mean depth varying from 575ft. to double that depth. 

The boring is executed in the following manner :—The rock 
is at first attacked by gentle blows with an iron instrument 
weighing about 2cwt. This drilling instrument resembles 
nothing so much as a string of thick iron sausages, and ter. 
minates with a strong tempered steel point. This tool jg 
restrained and steadied by a cable composed of thin strips of 
bamboo, united but not twisted. The cable is firmly attached 
to a strong wooden rod of sufficient elasticity, which rests jp 
equilibrium upon one of the rcllers supporting a small plat. 
form on which are the workmen, varying in number from 
two to six, according to the degree of advancement of the 
work. These men stand with their elbows on a balu:. 
trade, and work a pedal, which is connected with the 
free end of the rod, and which gives to the operators the 
slow movement of a seesaw. This system avoids the devia. 
tions which might be produced with the miner’s bar when 
handled by a clumsy or an absent-minded workman. The 
place for attack having been finally chos: n, the blow is struck 
vigorously in the vertical line. The sausage-like machine is 
withdrawn from time to time, and water is poured into the 
boring ; a bamboo tube provided with a piston is inserted, 
which pumps the muddy liquid containing the pulverised 
rock to the surface. In order to prevent landslips and in. 
filtrations the well is protected by an ingenious lining 
of cypress wood cylinders; this defence is carried deeper 
every day, the rings being superposed one on another, and united 
by small iron nails, and the crevices stopped with oakum 
or resin. The walls are soon as smooth and as water-tight 
as the barrel of a cannon. Accidents occur sometimes, but 
they are very rare; the cable occasionally breaks, and it is 
not always easy to fish it up. A European angler would le 
very much surprised to see the extraordinary variety of hooks 
and lines that the ingenious Chinaman employs for this 
purpose. But sometimes it is the sausage-like perforator 
which is broken, and the iron affording no hold to the hooks, 
the fisherman has to alter his tactics. In such a case he 
attaches a heavy mass of iron to a long rope, throws it to the 
bottom of the boring, and perseveringly pounds for several 
weeks, or even for several months, until the débris is reduced 
to dust. 

This brief explanation will suffice to enable one to understand 
what are the difficulties and the chances of such work. Its 
duration depends, of course, upon the nature cf the soil, the 
unforeseen accidents, and many other things, and it some- 
times happens that even the grandsons will not have the 
pleasure of reaching the artesian sheet of water towards which 
their grandfathers commenced to bore. Many wells may be 
cited which required more than forty years of incessant 
work, but under favourable circumstances the mean duration 
of the boring is from six to ten years; and it may be added 
that one or two years is sufficient sometimes to cover all the 
expenses of the first establishment. The material employed 
for the extraction is simplicity itself; above the well is erected 
ascaffold in the form of a pyramid supporting a large 
pulley on which a cable runs, and then passes over another 
small wheel on the level of the ground, and finally rolls 
round a huge horizontal cylinder, which is put in motion by 
two buffaloes. The bucket is nothing but a section of bamboo, 
which is closed underneath by a clapper. The brine falls 
into a reservoir, which is connected by pipes with the sheds 
which contain the vats and the evaporation furnaces. Besides 
the salt mines, several companies have gas wells in the 
neighbourhood, which are covered with wood and stonework, 
pierced with circular holes to which bamboo pipes are fitted. 
The inflammable gas emanates from petroleum, which is 
frequently discovered at great depths; but so far the Chinese 
have not been sufficiently clever, or have lacked the energy 
seriously to work this mineral oil. They obtain quite an 
insignificant quantity, and are contented in utilising the gas 
to heat their furnaces and to light their factories. 

All the mines are installed on the same model, and to give 
our readers an exact idea of the working of this industry, We 
will cite as an example the well called the ‘‘ Hope.” The 
company to which it belongs possesses at Tz-Liu-Tsin, or 1D 
the environs, about forty salt or gas wells. The exploitation 
is propitious, and many others are even richer. The Hope 
is of recent date, and was finished, in fact, only twenty years 
ago. The boring had taken fifteen years, but that time was 
not excessive considering the depth, which is rather more 
than 3300ft. The staff numbers thirty men, and is divided 
into three shifts, each of which works eight hours daily. The 
motive power is supplied by two buffaloes, which are driven 
at a trot, and the animals are changed twice or three times 
every hour, about sixty of them being employed at each well. 
The descending and ascending operation requires from twenty 
to twenty-five minutes; for the descent the animals are 
unyoked, and the cable bending under the weight of the bucket 
gives a rotary movement to the roller, at first very slow, but 
gradually becoming extremely rapid, when it is sometimes 
necessary to moderate it by a solid brake. The cableo 
filaments of bamboo has to be renewed every ten days. 

Under these circumstances of working by night and day, 
the well yields 12 or 13 tons of mother water, which rep! 
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sents a daily revenue ofabout £6 10s. Each pumping operation 

rings up about 5 cwt., which is sold for rather more than 
half-a-crown by the different factories. The yield, however, 
has decreased by half during the past two or three years, for 
it was until then 25 tons per day. The yield of the gas 


Wells is ag satisfactory as that of the salt mines; one alone is | 


sufficient to supply several establishments with the necessary 
fuel. The quantity of gas required to maintain a vat in 


ebullition during one year is sold for £25. The Government | 


receives a tax of £22 on each “Tsai” of salt—65 tons— 
delivered to commerce. The output of the salt mines in the 
Setchouen province represents about 150,000 tons per annum, 
to which the region of Tz-Liu-Tsin contributes alone to the 
extent of 100,000 tons. It occasionally happens that a well 
suddenly becomes dry without any apparent cause, but, after 
& period of more or less long duration, the water again flows 
' quite unexpectedly, and is cften even more abundant than 
before. The true cause of this is no doubt due to a defi- 
Clency of rainfall in the region. Some wells have been re- 
Plenished after a few months, but others have remained dry 
for Several years, and when the water again appeared the 
Proprietors had generally abandoned all hope of ever again 


Seeing them productive. 





| 
| REPAIRING RESERVOIRS BY CEMENTED HOOP 
IRON. 


Ir is well known that English engineers have always 
regarded with feelings of mingled suspicion and doubt the 
employment in any structure of two distinct descriptions of 
material to each of which a separate duty is assigned. Both 
of them might be fully equal to the task imposed upon them, 
but the real difficulty consisted in the uncertainty of the 
result ; that is, whether each would, under the varying con- 


ditions of actual work, take that share of it in practice which | 


had been allotted to it in theory. The old Newark Dyke 
Bridge, a type of construction which will never be repeated, 
isan example of our meaning. Of recent years the same 
principle has been a good deal employed on the Continent 
and in America, but not in England upon any scale of mag- 
nitude. It takes the form of a combination of cement con- 
crete and bars or other iron and steel sections, from the 
dimensions of hoop iron to those of heavy rolled joists. The 
metal work, which represents a kind of skeleton frame of a 
series of reticulations resembling network, is completely 
buried in a surrounding mass of concrete, the union of the two 
materials being attended with an increase of strength stated 
to be prodigious. Be that as it may, bridges of good dimen- 


sions have been built abroad upon this principle. There is 
| also no doubt that in the smaller examples here, which mainly 


belong to different systems of fireproof flooring, success has 
accompanied the experiments. On the other hand, tho 
report of the Austrian engineers, who conducted some three 
years ago some very costly and elaborate tests and trials of 
bridges built of stone, brick, concrete, and on the Monier or 
combined system, was not in favour of the concrete and steel 
union. That some additional strength was obtained was 
admitted—and indeed it would have been hard had it not 
been so—but there were disadvantages which were considered 
to outweigh this small amount of merit claimed for it. This 
principle has been also successfully applied to an arch built 
in Switzerland of a span of 122ft., which speaks for itself. 

An application has recently been made of this system, 
which, although not altogether novel, possesses some features 
of interest, and occurred at Orleans. It was in relation to a 
reservoir of brickwork, containing 6500 tons of water, having 
a length of 173ft., a width of 105ft., and a depth of 18ft., 
built with lime mortar mixed with a certain proportion of 
furnace slag, and lined with a layer of lime sand and slag, 
an eighth of an inch in thickness, composed of two parts 
of sand and one of slag. For some time after the com- 
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STEEL DAM ACROSS JOHNSON’S CANON, ARIZONA, U.S.A. 














pletion of the work, which was very carefully and leisurely | 
executed, the reservoir was left dry and showed no signs of 
any ‘ threads,” cracks, or fissures of any description. No | 
sooner, however, was it filled than it commenced to leak with 
great and dangerous rapidity. All reservoirs “weep” to | 
some extent after filling, even when built of the best Portland | 
cement mortar, butthe leakage is only ofatemporary character, | 
and ultimately ceases itselfasarule. In the present instance 
the leaks multiplied to so great an extent both in number and 
intensity, that there was but one course to adopt, and that was 
to run the water off and thoroughly re-line the reservoir. It 
was evident that the absence of Portland cement in the | 
composition of the coating or lining layer was the cause of 
its failing to be water-tight. The mixture of ordinary lime, 
sand, and furnace slag or dross possesses no setting properties 
when exposed to the action of water, and any attempt to 
renew the lining of the same materials would have been a 
wasteful expenditure and a failure as well. It was therefore 
determined to re-coat the interior of the reservoir with a 
lining composed of an iron network imbedded in a layer 1}in. | 
thick of Portland cement. Previous instances of the success | 
of this process fully warranted the adoption of it for the case 
quoted. The result was satisfactory. 








RatLways passing through the dry region of the State of 
Arizona, in the United States, find much difficulty in securing 
a sufficient water supply, and in many cases water has to be 
hauled in tank cars for twenty-five or fifty miles to supply 
the stations, while extra tenders or tanks are attached to the 
locomotives. In order to secure a permanent supply on one 
division of its line in Arizona, the Atchison, Topeka, and 
Santa Fe Railway has formed a reservoir by building a dam 
across Johnson’s Caiion. This caiion is usually dry, but has 
short periods of heavy flow after the storms on the moun- 
tains, and a reservoir with a capacity of nearly 40,000,000 
gallons has been formed for storing this storm water. 

The specially interesting feature about this work is that 
the dam is a steel structure, with a concrete wall along the 
toe and a short abutment of concrete at each end. The steel 
portion of the dam is about 190ft. long, with a maximum 
height of about 40ft. It is composed of a row of steel frames, 
8ft. apart, and consisting essentially of a vertical column at the 
rear and an inclined column at the face, with one or more 
inclined columns at right angles to the face, supporting this 
front inclined column. The arrangement of these supports 
varies with the height of the frame, the shallow end frames 
having only the vertical and inclined main columns. There 
are twenty-four frames, and the construction of one of these 
is shown in Fig. 1, p.156. The inclined column of the face is a 
rolled steel joist, 20in. deep, weighing 65 1b. per foot, sloping 
at an angle of 45deg., and having its lower end bedded in the 
concrete toe wall and anchored into the rock. Its upper end 
is supported on a vertical column built up of four Z-bars and 
a web plate, the ends of the column being milled to fit the 
bearing plate at the top and the shoe at the bottom. The 
section of the column is shown in the plan of the shoe B B 
in Fig. 1. The shoe rests in a Zin. bed plate, 2lin. by 48in., 
on the top of the concrete pier or pedestal. Between the top 
and bottom, the inclined face beam is supported by two 
inclined columns at its back, the cap plates of these columns 
being riveted to bent plates D D, which slope outward from 
the web of the beam. Both these columns are of similar 
section to the vertical column. The upper column is fitted 
to the same shoe as the vertical column, while the lower and 
shorter one has a separate bearing on another concrete pier. 
The vertical and inclined columns are connected by diagonal 
panel bracing, composed of angle irons 3in. by 3in., with Zin. 
metal. On the under side of the inclined face beam is a Zin. 
plate, 12in. or 18in. wide and 34ft. long, and to the upper 
flange is riveted the face plating. This plating is of steel 
sheets gin. thick and about 16ft. long, with a width of a little 
over 8ft. These plates are curved or buckled, as shown in 
Fig. 2, forming channels 7ft. 5in. wide from top to bottom of 
the dam, the radius of the channel being 7ft. Gin. The 
plates have a flat portion on each side, which is riveted to 
the flange of the beam. The bottom plates are dished, 


| 

‘STEEL DAM FOR A RESERVOIR IN ARIZONA, | 
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| rear columns of the dam. 


leaving a flat portion below the curved channel, which flat 
portion is embedded in the concrete toe wall. One of these 
plates is shown in Fig. 2. All field riveting was done with 
Zin. iron rivets, the holes being punched to }4in. diameter, 
and then reamed to }#in. 

The dam is designed to carry all surplus water over the 
top. Along the back of the top, therefore, there is a line of 
overflow or deflector plates, curved to a radius of 7ft. 6in., 
as shown in Fig. 3. These throw the water away from the 
At the ends, the top of the dam 
is anchored by curved angle irens connected by plates. At 
the toe a shallow trench was excavated in the rock to receive 


| the ends of the face beams, and this was then filled in with 
| concrete, the concrete being built up above the top of the 


trench to form the toe wall, in which the flat bottom courses 
of face plating are embedded. Near the bottom of the face 
beam, and on its under side, is an anchor plate E, of fin. 
steel, 18in. by 24in., stiffened by brace plates similar to those 
shown at D D. Through this pass two 1}in. anchor rods, at 
right angles to the face, these rods being embedded in the 
concrete, and let 2ft. to 5ft. into the rock, the ends being 
split and wedged open. The upper ends have welded pieces 
upset to a diameter of 2hin., and threaded for the nuts. 
Fig. 4 is a front elevation of the water side or inclined face 
of the dam, the semicircles indicating the ends of the curved 
or buckled portions of the plates. The dotted lines show the 
concrete foundations, and it will be seen that the whole 
structure is very securely anchored. The water flows out 
through a Gin. pipe laid in a trench in the rock under the 
dam, the trench being filled with concrete. 

It is claimed that this dam has to resist mainly a direct 
horizontal thrust, there being but little tendency to overturn 
on account of the weight of water on the inclined face of the 
dam. This type of dam has been patented by Mr. F. H. 
Bainbridge, who made the design for the Arizona dam, sub- 
ject to the approval of Mr. James Dun, chief engineer of the 
Atchison, Topeka, and Santa Fe Railway Company. The 
steel work was built and erected by the Wisconsin Bridge 
Works. After the frames had been set, the plating was 
commenced at the top, omitting the bottom courses at the 
middle of the dam, so as to provide a waterway for any flood 
water that might come down before the dam was finished. 
The columns and beams were all coated with oil at the iron- 
works, and then painted after erection. The face plating, 
however, after being well caulked, was given two coats of 
asphalt, with a layer of coarse sacking applied while the first 
coat was soft, this being then covered with the second coat. 
Above is a view of the dam, from a photograph taken during 
erection, the frames being all in place on their concrete 
foundations. 

While this is the only dam of its kind yet built, others have 
been designed, and in the Otay dam, recently built in Cali- 
fornia, the core is a thin concrete wall enclosing a sheet of 
steel plating. This dam is 545ft. long and 16ft. wide on the 
top, with a maximum height of 130ft., and side slopes of 
13 to1. The foundation is a masonry wall 85ft. long, 65ft. 
wide, and 28ft. high, which was originally built as the com- 
mencement of a stone masonry dam. On top of this is 
anchored a T iron, 6in. by 6in., to the upright leg of which 
is riveted the bottom of the lower course of steel plating. 
The plates have a thickness of No. 0 to No. 3 B.W.G., and 
vary in size from 5ft. by 17ft. to 8ft. by 20ft. They were put 
together with service bolts, and then riveted up. The rivets 
were carefully examined and sounded, and any found defec- 
tive were at once cut out and replaced. The plates were 
given two coats of asphalt, with a strip of coarse sacking 
laid on while the first coat was soft. This steel wall is pro- 
tected by being embedded in a concrete wall 2ft. thick, com- 
posed of one part cement to four parts sand, the wall being 
built up to within 6in. of each course of plating before the 
next course was riveted on. This steel and concrete wall 
forms the heart of the dam, being covered an each side by an 
embankment of loose rock, blasted from the hillside and 
deposited by skips on an overhead cableway parallel with 
the dam. The rock was dumped 10ft. from the wall, so as 
to prevent injury to the latter from large stones. On the 
reservoir side the wall is composed of smaller material and 
quarry refuse, while on the down-stream side the bank is 
composed of rocks weighing 2 to 10 tons, with smaller mate- 





=. 
rial to fill in the interstices. Another dam, of exactly simila 
construction, is now being built near to the Otay dam, ' 








THE FRENCH NAVAL DEFENCE, 


THE incidents of the visit of M. Lockroy to Brest, wher 
with the ardour of one fully alive to the responsibilities : 
his new position as Minister of the Marine, he had gone t 
inspect the naval defences, would not have been altogether 
out of place in a Gilbertian opera. He made his departure 
amid the blowing of journalistic trumpets, and was accom, 
panied by a score or so of Pressmen who were to awaken the 
French public to a sense of the ghastly shortcomings of One 
of the leading naval bases. As an old journalist himself, jf 
Lockroy knows that there is nothing like the Press for strik, 
ing a salutary fear into the hearts of the public, whether on 
the subject of cholera or naval credits. The Pressmen yer 
led to believe that all the matters affecting the national 
defences would be laid bare before them ; they would ge 
with their own eyes and hear with their own cars how lameni. 
ably deficient was the port of Brest in this respect. The olg 
policy of secrecy, which was merely a cloak to cover incom, 
petence and bureaucratical dilatoriness, would be abandoned 
and the arming of France to resist a foreign invasion woul 
be carried on in the light of open day. The journalists 
followed M. Lockroy with the simple faith of gentlemen who 
knew absolutely nothing of the matters upon which the 
were to enlighten the public. In fact, it appears that they 
had been specially chosen for their ignorance of naval ques. 
tions. Arrived at Brest, the Pressmen were required to 
follow the Minister at a respectful distance, as if to give 
enchantment to the tutelary deity of the French maring 
during his triumphant round of visits. They soon discovereg 
that the promise of the autocrat of the Rue Royale to “show 
them everything’’ was a vain illusion. They were kept 
penned up like sheep under the watchful eye of an officer 
who was told off to give them all necessary informa. 
tion. To the questions of the journalists the officers gaye 
the most depressing answers. The forts around Brest which, 
to the uninitiated eye, appeared to be impregnable, were 
utterly useless, and could be razed to the ground in five minutes 
by a hostile gunboat ; the breakwaters were mere heaps of stones 
that would not afford the slightest shelter; and so on until 
the unhappy representatives of the Paris journals began to 
think that the money spent upon fortifying Brest had been 
squandered upon the construction of interesting, if not 
altogether picturesque, ruins. Then the journalists were 
given ocular demonstration of the miserable state of the 
Brest defences. The northern squadron tried to force the 
approaches to Brest, and the Pressmen were afforded the 
luxury of a naval battle for their sole edification. Not one 
of the worthy gentlemen present knew what was going on, 
Their naval mentor pointed out, what then became obvious, 
that while the battleships were firing about twenty times the 
land batteries only replied once, ‘from which it will be 
observed,” continued the officer, ‘that the forts are utterly 
incapable of resisting a foreign attack. There are 300 guns 
in the batteries with all their ammunition ready, but they 
cannot be utilised because there are no men. At present the 
troops in Brest only number 1000, and we want 3500 before 
the town can be properly defended.” The first day's lesson 
consequently showed that in the absence of men a hostile 
fleet could easily force the passes and capture Brest. The 
next manceuvre was an attempt at landing. The land force, 
composed of about 800 men under the command of General 
Dodds, were not ready at the time fixed for the manceuvre, 
so the naval commander obligingly decided to postpone the 
attempt until General Dodds had got his men in position. 
About twenty boatloads of marines got ashore, under the fire 
of 800 men, and appeared to be none the worse for their 
wetting, but the officer explained to the journalists that, 
theoretically, the shore was strewn with corpses, and the 
attempt had failed. The harrowed journalists began to 
breathe again, and to think that things were not quite so bad 
as they seemed. 

The next item on the official programme was the inspection 
of Ushant with a view to converting it into a fortified place. 
Here, again, the journalists found themselves cooped up ina 
boat unable to approach the shore, and the hardship was 
aggravated by the fact that a heavy sea was running, and 
most of the amateur naval critics were in a state of utter 
prostration. The explanations of the obliging officer who 
furnished them with information upon the helplessness of 
Ushant fell unheeded upon the ears of the distressed 
journalists. One of them even had the unpardonable frank- 
ness to state in his journal that if ships were unable to ap- 
proach Ushant in supposedly calm weather, he did not see the 
necessity of spending considerable sums of money upon the 
erection of forts. The troubles of the journalists came to 
an end with the return to Brest, where they were called 
before M. Lockroy, who thanked them for their patriotic 
interest in the question of national defence, and con- 
cluded by intimating that as their services were no longer 
needed they might go about their business. Consequently, 
it is not surprising that the sensational articles which 
began to appear in the Paris journals, exhorting the public 
to make further sacrifices in order to carry out the pro- 
gramme of M. Lockroy, should have thinned out in trenchant 
sarcasms upon that gentleman’s method of treating the Press. 








TELEPHONE CoMMITTEE’S REPORT.—The Select Committee on 
Telephones, presided over by Mr. Hanbury, secretary to the 
Treasury, have concluded their deliberations. It is understood, 
however, that the Committee have arrived at the conclusion that 
the service conducted by the National Telephone Company is not 
of general benefit to the United Kingdom, and that telephones are 
not likely to become of general benefit so long as a practical 
monopoly continues in the hands of a private company. The system 
is of far greater utility in other countries, and its value woul 
be advanced in the United Kingdom if it were worked solely or 
mainly in the public interest. The Committee are of opinion that 
a service already so essential to commercial men, and so well calcu- 
lated to promote the interests of all classes of the community, 
ought no longer to be treated as the practical monopoly of 4 
private company, and ought not to be worked under conditions 
which confine its advantages to a limited class in selected areas. 
Under these circumstances the Committee, it is understood, 
declare that a right to compete with the monopoly has been 
established, and that local authorities throughout the kingdom ought 
to be empowered to undertake a telephone service, in oF er to 
popularise the system, and avoid the by no means remote danger 
of the purchase of the existing company’s undertaking at “, 
flated price being forced upon the Government of the day. 4 
report has been laid on the table of the House of Commons, ant 

ublication in the form of a Parliamentary paper is awaited wit 
interest, 
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—— 7 
gHIPBUILDING AND MARINE ENGINEERING | 
ON THE THAMES IN THE VICTORIAN ERA. | 


No, XXI. 


Iv the early use of steam on shipboard as a motive | 
ower, to prevent the loss of heat given off by radiation | 
a n the steam cylinder, it was considered sufficient to 
ee it carefully with some non-heat-conducting mate- | 
rial ; and we therefore find in all early marine engines | 


that noth 
as “lagging 


hing further was attempted than what is known 
” the cylinders, which was generally effected 








Fig. 106—THE HARBOUR DEFENCE SHIP ABYSSINIA, 1871 


hy covering them with felt and keeping it in place with | 
wooden laths and metal straps. 

Until about the year 1860, this loss of heat by surface | 
radiation had been considered the only loss due to the 
use of steam in an engine cylinder; but on the introduc- | 
tion of higher steam pressures, it was soon discovered | 
that there were other causes at work to account for the | 
heat-loss experienced than the one of mere surface radi- 
ation. It was found that the principal loss was occa- | 
sioned by an alternate condensing and evaporating action | 
which took place within the cylinder itself. To obtain, 
therefore, any practical advantage from the expansive 
power of steam, it was found to be necessary, in order to 
retain and increase its efficiency, to add to rather than 
lessen its heat during expansion. 

To this end we find, at the advent of the compound 
engine, that a casing or jacket was formed round the 
steam cylinders, and kept full of steam of the highest 
available temperature. To keep up this temperature the 
jackets had in turn to be lagged, and although some heat 
was still lost by radiation, the far more wasteful action 
caused by internal condensation and re-evaporation was 
arrested, and a higher duty was given out by the working | 
steam than would have been otherwise obtained. As 
lagging was only at first applied to the barrels of the 
cylinders, so it followed with steam jacketing. As time 
passed jackets were added to their covers and ends— 
as shown in T’ig. 103 in our last article—and even pistons 
were internally heated; but as the castings, Xc., to | 
enable this to be effected became much complicated, and | 
ho great gain was found to accrue, the jacketing only of | 
the cylinder barrels has been retained in practice, both in | 
the royal and mercantile navies. | 

During the year 1869 two noteworthy incidents occurred 
in connection with shipbuilding and marine engineering 
on the Thames, which had a marked influence upon the 
future employment of skilled labour on that river. The 
two royal dockyards of Woolwich and Deptford, which 
had been in existence since the year 1513, were in the 
spring of 1869 permanently closed as Government esta- 
blishments for the purposes of the Royal Navy. In both 
yards there had been built some of the finest examples of 
warships produced in the kingdom ; but from Woolwich 
especially there were launched some of the most cele- 
brated of the later specimens of the now extinct class of 
fighting ships such as the Agamemnon, Trafalgar, and 
Royal Albert. 

As an establishment for the building and repair of 
ships, especially steamships, Woolwich was the most 
complete and best furnished of adjl the dockyards in the 
kingdom. In the making and repairing of engines, and 
the manufacture of all ships’ ironwork and fittings, its 
capabilities were so extensive as to enable the Govern- 
ment—before the building of ironclads—to be nearly 
independent of the private firms. But for the increasing 
depth of ships of war, and the continuous silting up of 
the docks and floating basins, Woolwich would probably 
have remained one of our chief naval dockyards. The 
last vessel built in the yard was H.M.S. Thalia of six 
guns and 400-horse power; the corresponding one at 
Deptford being H.M. screw corvette Druid, of ten guns, 
at whose launch H.R.H Princess Louise was present. 

The expansion of our Colonies having much increased 
during the past two decades of the reign, the attention of 
the Government had been frequently drawn to the more 
efficient defence of our ports and harbours abroad than 
had up to the time been provided. In the early years of 
the fourth decade—1867 to 1877—we therefore find our 
Thames shipbuilders busy with the construction of a new 





| were designed by the then Chief Constructor of the 





| teak backing 9in. and 10in. thick, the internal skin being 


| measured mile a mean speed of 10 knots an hour; the | 


| speed with half boiler power being 7°827 knots. | armoured for a great part of her length amidships with 


| her remarkable speed 





type of vessel for that purpose, known as “ breastwork 


monitors.” In Fig. 106 we give an illustration of the 
Abyssinia, the first of three of this type of vessel, which 


Navy, and built by Messrs. J. and W. Dudgeon, of 
Cubitt Town, for the British Government, to be used 
specially for the defence of the harbour of Bombay. 
These vessels were of the low freeboard monitor type, 
carrying their two turrets inside an armour-plated breast- 
work or smaller deck built upon the main deck, as shown 
in the engraving. The Abyssinia—the vessel illustrated 
—was launched from the builders’ yard at Cubitt Town 
in February, 1870; and 
was of the following 
dimensions:— Length 
between perpendiculars, 
225ft.; breadth, 42ft.; 
depth to underside of 
main deck, 12ft. 3in., and 
to top of breastwork, 19ft. 
She was built on the 
double - bottom cellular 
principle, with steel longi- 
tudinals, and had an 
armour belt all round | 
her, extending to 6ft. 
below the main deck. 
This was fitted in two 
strakes, the upper being 
Jin. and the lower 6in. 
thick, carried on a teak | 
backing 10in. thick. 
The breastwork for pro- | 
tecting the vital parts of 
the vessel was 4ft. high 
above the main deck, and 
was armoured with 8in. 
iron armour on its cir- 
cular ends—forward and 
aft—and with Tin. armour 
on its parallel sides. This 
breastwork was 106ft. 
long, and 34ft. 6in. broad, 
and protected at its ends, 
the bases of the turrets, 
and along its sides, the 
engine - room hatches, 
funnel base, &c. The 
two turrets were on Captain Coles’ principle, and had 
10in. armour on their fronts and round the gun ports, 
and 8in. at the back; the armour being carried on 











l}in. in two thicknesses, the clear internal diameter of 
the turrets being 21ft. 3in. 

The covering-in or upper deck was of 1}in. iron plating 
riveted to the iron deck beams, and covered with 4in. 
teak planks. The armament was two 18-ton guns in 
each turret, which had an all-round fire, the axis of the 
gun bore being about 11ft. above the load water-line. 
Each turret was turned by a pair of steam engines, 
taking forty-five seconds for a complete revolution, hand 
gear being also fitted for revolving them. At her loaded 
immersion the ship drew 15ft. water fore and aft, which 
gave the main deck a freeboard of 3ft. 

The propelling engines of the Abyssinia, constructed 
by her builders, consisted of two complete pairs of direct- 
acting inclined engines, having cylinders 34in. diameter 
and lft. 9in. piston stroke. They drove, independently, 
two three-bladed screws 9ft. 6in. diameter, 13ft. 6in. 
apart, which, on trial with full boiler power, and making 
117°5 revolutions a minute, gave in six runs on the 








Although the under-water form of the Abyssinia was 
entirely opposed to 


| the ordinary idea of 
| a sea-going ship, she 


and built under his inspection. Her principal dimen- 
sions were :—Length between perpendiculars, 280ft.; 
breadth, 62ft.; depth from top of inner bottom to 
upper deck, 38ft.; her displacement being 7550 tons, 
at a load draught of 23ft. forward and 24ft. 2in. aft. 

The Kaiser was built throughout of iron, was double 
bottomed, and divided into thirty-two water-tight com- 
partments. She was protected from stem to stern, with 
an iron armour belt which was 10in. thick for the - whole 
length of her engine, boiler, and magazine spaces, being 
elsewhere 8in. thick, tapering to Sin. at the head and 
stern ; the thwartships bulkheads on the gun deck being 
Tin. thick, the total weight of the armour was 1460 tons, 
supported by 180 tons of teak backing. The armament 
consisted of eight 26 centimetre (10}in.) steel breech- 
loading guns carried in the battery amidships, and one 
21 centimetre (8}in.) similar gun at the stern protected 
by 8in. armour. The guns in the battery were so placed 
that the foremost one on each side could be trained to fire 
2 deg. across the middle fore-and-aft line, and the after 
guns to within 15 deg. of a right-aft line, and from thence 
the fire was taken up by the stern gun, thus giving an 


| all round fire. 


The propelling machinery of the Kaiser consisted of a 
pair of Messrs. Penn’s horizontal direct-acting trunk 
engines of 1150 nominal horse-power, having cylinders 
1224in. diameter, with a piston stroke of 4ft., steam 
being supplied by eight 5-furnaced tubular boilers, won ked 
at a pressure of 30lb. per square inch. On trial, when 
the runs on the mile were made, the engines worked 


' admirably, and the speed of the ship obtained was con- 


siderably in excess of the contract, and more than realised 
the expectation of the makers ; the mean of six runs with 
and against the tide being, with full power, 14°85 knois, 
and 12°732 knots with half boiler-power. 

The Kaiser was ship rigged, and could spread 28(0 
square yards of canvas; and was, we believe, the fir: t 
ship in the German navy fitted with Mr. McFarlane 
Gray’s automatic steering gear. With this gear ore 
person on the quarter-deck, or bridge, could steer the 
ship with more expedition and greater certainty than a 
gang of twenty men at an ordinary wheel. When the 
ship was going full speed the wheel gang required 
2} min. to put the tiller over from hard-a-port to hard-a- 
starboard, while the steering engine accomplished the 
same work in 15 sec., and then kept the tiller in place 
without any further manual exertion; the steering wheel 
of the steam gear not being larger than the ordinary 
wheel in use by a 100-ton yacht. 

At the same time that Messrs. Samuda Bros. were 
busy with the construction of the Kaiser and her sister- 
ship, Messrs. J. and W. Dudgeon, of Cubitt Town, were 
engaged in building for the Brazilian Government the 
iron armour-clad turreted ram frigate the Independenzia, 
a vessel that was destined to excite almost as large a 
share of public attention on the Thames—before her final 
launch into its waters—as did the unfortunate Great 
Eastern steamship. As a short account of the chequered 
construction and completion of this noteworthy vessel 
may be of interest to those of our readers to whom our 
issues of the time are not available, we give the follow- 
ing brief description of her and the mishap that befel 
her. 

The Independenzia was, like the Kaiser, designed by 
the present Sir E. J. Reed, C.B., and was laid down in 
Messrs. Dudgeon’s shipyard in 1872. She was 300ft. 
long between perpendiculars, 63ft. beam, and 37ft. deep 
from top of inner bottom to the upper deck ; her burden 
being 5000 tons, B.M., and her loaded displacement 
9310 tons, at which her water draught was 26ft. lin. 
She was constructed of iron throughout, and was 


an iron armour belt 14ft. deep and 12in thick. Two 





having no keel, a flat 
bottom, with a flat 
overhanging stern, and 
no fine lines forward, } 


on trial took her 
altogether out of the 
category of the ordi- 
nary floating battery, 
as she could be rapidly 
moved from port to 
port. She was practi- 
cally without rig of 
any kind, being fitted 
only with two light 
pole masts for signal- 
ling purposes. This 
vessel was the first of 
her class under the 
British flag to proceed 
to sea without sails, 
depending entirely 
upon her twin screws 
for propulsion. She 
left Greenhithe on 
November 23rd, 1870, 
and arrived out at 
Bombay on January 
23rd, 1871, having 
made the voyage under 
steam alone by way of 
the Suez Canal. 





Of the warships for foreign Governments built on the | 


Thames in the early years of the fourth decade of the reign, 
the most remarkable were two constructed for the Imperial 
German Government by Messrs. Samuda Brothers, of 





Poplar, in 1873, and named the Kaiser and Deutschland. | completion by the middle of July, 1874; 





Fig. 107—THE ARMOURCLAD FRIGATE KAISER 





1873 


turrets were fitted on the middle line of her gun deck, - 
this deck, like her others, being of iron covered with 
wood. 

The vessel was advanced to the launching stage of 
the greater 


As they were sister ships the description of the first | part of her side armour being in place together with her 
built, the Kaiser, of which we give an illustration in | iron decks, propeller shafting, &c., bringing her launching 


Fig. 107, will serve for both. She was an iron armour- | weight up to little short of 6000 tons. 


clad frigate designed by the present Sir E. J. Reed, C.B., 


This weight being 
unusually heavy, several assumed experienced persons 
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were consulted as to the advisable method of putting the | and the two halves be separated far enough apart to 


ship into the water. Instead of the usual two launching- 
ways being laid down for the cradle carrying the ship to 
slide on, six were proposed and adopted—a most unusual 
number, and a striking departure from prevalent prac- 
tice—the ship being no broader, or if so, only a few 
inches, than the Kaiser, whose launch, just previously, at 


Messrs. Samuda’s yard, upon the ordinary pair of sliding | dimensions: 


ways, had been a perfect success. 
However, at the spring tide of July 16th, when the 


launch of the ship was attempted, she did not move on | 


the dogshores being knocked away. A second attempt 
was made on July 29th, with the assistance of hydraulic 
pressure, when the ship moved some little distance down 
the ways and then stuck fast. 


the tide falling she settled down with her stern on the 


river bed, about a third of her length only having left | 


the launching ways. Examination at low water showed 


her to be quite intact, with the exception of a crushing-in | 


of a small portion of the inner and outer skin of her 
double bottom. In this position she was made secure 
until she was next wanted to be floated, hydraulic power 
in the meantime being amply provided. On September 11th 
following, at dead low water, all openings in the ship’s 
bottom were closed. At 11.30 a.m. pumping began, and 


in half an hour the ship's stern had lifted 3ft., and the tide | 
making well, within five minutes of high water without | 


any pressure being used, the ship shook herself free with a 
shiver, and before it was well realised, she was gliding 
gracefully down the ways, without the least hurry in her 


movements, on to the bosom of the Thames waters, the | 


All sorts of appliances | 
were then used, but failed to move her an inch; and on | 


enable the motor to be interposed between them, and 


| then be rigidly connected, the twin-ship produced would | disposed between the two low 


| possess the properties of resisting rolling and pitching to 
| a very large degree. Accordingly a vessel on this prin- 
ciple—named the Castalia—wa:s built at the Thames Iron- 
| works Company’s shipyard in 1874, having the following 
| Length overall, 290ft.; breadth overall, 
| 60ft.; breadth over each hull, 17ft.; water space between 
| hulls, 26ft.; and water draught, 6ft. 6in. 
| This rather remarkable craft consequently consisted 
| of two independent half-hulls, connected together by a 
/ superstructure of girder work, that was 168ft. long, 
| 60ft. broad, and 8ft. high, and afforded a magnificent 
promenade, at a height of 14ft. above the water-line. 
Beneath this promenade was the vessel’s saloon—built 
over the central wheel race, in which the paddles revolved 
—carried across to the full breadth of the vessel, its 
sides being built straight up and the ends rounded. 

The vessel was propelled by two independent paddle 
wheels, each driven by a pair of engines—one pair in 
each hull—having cylinders 47}in. diameter, with a 5ft. 
piston stroke, the cylinders being set diagonally, with 
their connecting-rods taking on to one crank pin. Each 
| paddle wheel was 22ft. diameter, and was at first fitted 
with twenty ordinary radial floats, 10ft. long and 2ft. din. 
wide, the paddle shafts being 13%in. diameter, and 
capable of being coupled if required. Each pair of 
paddle engines had a separate surface condenser, supplied 





| with cooling water by a centrifugal circulating pump, 
| with a 30in. diameter impeller, driven by an independent 


engine. Steam was supplied to each pair of paddle 


slight strain put on her mooring cables in the river and | engines by two round three-furnaced tubular boilers. 


the knocking away of the dogshores having started her | 


on her way. 





Fig. 108—FOUR-CYLINDER COMPOUND ENGINES OF 


Being safely atloat, she was taken to moorings off Penn's 
Wharf at Deptford, and on examination there the same 
night it was found that she had not made a pint of 
water, that her shape and sheer had not been in the 
least altered, and that it was only a part of her thin 
bottom that had sustained injury. She was subsequently 
repaired and completed by Messrs. Samuda Brothers for 
the Brazilian service, but was eventually purchased by 
the British Government and re-named the Neptune, and 
is still classed among our armoured warships. 

The propelling machinery of the Independenzia was 
fitted by Messrs. John Penn and Sons, and consisted of 
a pair of double-trunk engines, with cylinders having an 
effective diameter of 118in. and a 4ft. 6in. piston stroke. 
These were supplied with steam—at 301b. pressure—by 
eight tubular boilers, contained in two separate water- 
tight compartments. The guaranteed revolutions and | 
indicated horse-power of the engines were 70 and 8500, 
and the estimated speed 14 knots. The actual results 
obtained on trial in six runs over the measured mile gave 
a mean of 14°61 knots an hour, the indicated horse- 
power developed being 9000, or greater than had ever 
before been realised in any warship afloat. As a fighting 
machine the Independenzia was one of the most power- 
ful ships then existent. 

Passing from the vessels of war designed and built by 
our shipbuilders and engineers on the Thames in the 
early years of the decade, to those for more peaceful 
purposes, we arrive at the date in 1874 when an attempt 
was made to construct ships for Channel passenger 
service, which should minimise if not altogether do away 
with the horrible effect on the traveller of mal-de-mer, or 
sea-sickness, while compelled to make, for however short | 
a time, his or her home on the ‘‘ moving wave.” 

Rolling and pitching being the two primary causes of 
the nausea inducing sea-sickness, it was conceived that if 
these two effects of wave motion could be suppressed in 
a ship when afloat on rough water, great advantage 
would be gained to the traveller. An attempt to effect | 
this was therefore made in 1874 by a Captain Dicey, in | 
the construction of a vessel that appeared to offer all the | 
desired udvantages. 
that if an ordinary ship's bull be divided longitudinally, 





| 


The main and auxiliary engines, boilers, &c., were 
supplied and fitted by Me3srs. Blyth, of Limehouse, and 


were of 350 nominal horse-power, calculated to work 
up to 1250 indicated ; but after running for a short time 
the vessel was fitted with new boilers—the original ones 
priming very badly—and feathering floats to the paddle 
wheels, by Messrs. Maudslay, Sons, and Field. 

The one great drawback to the success of the Castalia 
was her want of speed; 14 knots being the minimum re- 
quired of her, but which she never realised. As each of 
her wheels was moved by an independent pair of engines 
an attempt was made to increase her speed by cutting 
away the ends and corners of her paddle floats, but little 
improvement resulted, nor was any increase in speed 
obtained by the subsequent fitting of Aston’s disc-bladed 
side propellers, which were given a trial. 

The Castalia was proved to be a good sea boat, and it 
was considered that no weather likely to be met with on 
the Dover station would cause her to heel more than 
five degrees ; and it was shown that while the ordinary 
mail boats pitched and took in water through the hawse 
pipes and over the bows, the Castalia’s deck forward was 
dry the whole of the passage across. Speed, however, 
which the vessel did not possess, being the great require- 
ment in any vessel suitable for the cross-Channel service ; 
its want, with other minor drawbacks, were the final cause 
of the vessel passing out of the service for which she was 
designed and built. She is now doing admirable duty as 
a floating small-pox hospital at Purfleet. Of the Calais- 
Douvres, a further unsuccessful attempt at twin-ship 
propulsion, we say nothing, as she does not come within 
the purview of our articles. 

When engines on the compound principle of large 
power became a necessity on shipboard, in consequence | 
of the difficulties attending the making and use of large | 


| steam cylinders, it became the practice to divide the | 


work to be done -in one large low-pressure cylinder | 
between two smaller ones, whose combined piston areas 
equalled that of the larger. Although this necessitated 
a three-cranked shaft, it materially reduced the weight | 
and strength of the working and fixed parts of the 
engines, and gave—which was very important—a more 
equable distribution of the strains when at work. The 


It was assumed by the inyentor | disposition of the cylinders in this type of engine | 


Varied, some makers making their séquénce high, low, 
_ ‘ 


IRIS AND MERCURY, 


l te... 
} and low; while others adopted that of low, high 
| < 4 Fi A ’ gh, and 
low; the high-pressure in this latter arrangement being 
| -pressure cylinders, ant 
| exhausting into them equally. 

The first vessel in her Majesty’s navy fitted with 
| three - cylinder compound horizontal engines wag the 
screw corvette Rover. She was built by the Thamneg 
Ironworks Company in 1874, and was engined - 
Messrs. Easton and Anderson. Her engines were a 
800 nominal horse-power, the high-pressure cylinder 
being 72in. diameter, and the two low-pressure cach 88in 
diameter, the piston stroke being 4ft. The three cylin. 
ders were on the port side of the ship, and the air pumps 
and surface condenser on the starboard; each piston 
having two rods, with a return connecting rod. Th. 
air pumps were worked off the pistons, and two centyi, 
fugal pumps worked by independent engines supplied the 
cooling water to the condenser. The bilge and fe¢, 
pumps were driven by arms keyed on to the upper low. 
pressure cylinder piston-rods. Steam at 70 1b. pressure 
was supplied by ten circular tubular boilers. The main 
engines drove a two-bladed Hirsch propeller, Qf 
diameter, with a variable pitch between 24ft. and 3Ott, 
On trial of the vessel at full boiler power, six runs gaye q 
mean of 14°53 knots, and at half-boiler power, foy; 
runs gave 11°71 knots an hour; the indicated horse. 
power at full-boiler power being 5049, and at half. 
power, 2465, 

As a variant of the two-stage expansion type of hori. 
zontal screw engines we give in Fig. 108 a sectional 
elevation of the four-cylinder horizontal tandem con. 
pounds fitted by Messrs. Maudslay, Sons, and Field, to 
the Admiralty despatch vessels, Iris and Mercury, in 1876, 
which were built at Pembroke with the special object of 
securing lightness with speed. Consequent on this it was 


1876 


necessary that their propelling machinery should be light, 
compact, and yet powerful. 

Being designed for twin-screw propulsion with inde 
pendently-driven screws, and the weight and _ space 
available for them being limited, tandem compound 
short-stroke engines were determined on. Those fitted, 
of which Fig. 108 is a sectional elevation of one engine, 
had a high-pressure cylinder of 4lin. diameter, and a low- 
pressure of 75in., with a 3ft. piston stroke. ‘To save 
space—length—each high-pressure cylinder was partly 
recessed into and bolted to the front end of the low- 
pressure one, the same piston-rod serving for both; 
the piston-rod crossheads being guided by bars 
forming the stays to the cylinder and main-bearing 
brackets. Steam was distributed to each pair of 
cylinders by one main slide valve with an expansion 
valve on its back; these valves being worked as shown. 
The air pumps, which were in a vertical position, were 
worked by a rod attached to the low-pressure piston, 
which actuated a double-armed bell-crank lever carried 
in brackets on the air pump top, one horizontal arm 
the longer one—working the air pump by a rod attached 
to its trunk at bottom, and the other—or short arm--the 
feed pump. This method of working the pumps was 
found necessary on account of the limited space in the 
engine-room. Twelve boilers arranged in two water- 
tight compartments supplied the engines with steam. 
On trial the engines of the Iris—first completed—worked 
remarkably well, developing 6857 indicated horse-power 
with from 85 to 90 revolutions a minute, the ship 
=" a mean speed on four runs of 16°45 knots per 
our, 








IRON AND STEEL INsTITUTE.—-It has been arranged that the 
general meeting of the Institute shall take place in the Palace of 
the Nobility—Riddarhuset—in Stockholm. The secretaries 
office will be on the ground floor of that building, and will be 
open on August 25th, 26th, and 27th, for the issue of badges of 
peer detailed programmes, &c. On the evening of 
August 27th the members will be received by H.M. the King of 
Sweden and Norway at the Royal Palace of Drottningholm. The 
libyary of thé Tron and Steel Institute will be closed from 
Aligust 17th to SéptemBér 5th. 
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WATER SOFTENING AND PURIFICATION BY 
“THE ARCHBUTT-DEELEY PROCESS! 
Mr, LeoNaRD ArcuBvrTt, of Derby, Chemist to the Midland 
a Railway. 
Harp water, 80 called on account of its soap-destroying property, 
ves its peculiarities to the presence of compounds of lime and 
peo chiefly the carbonates and sulphates, but occasionally 
4 the chlorides and nitrates, ee a 
Carbonate of lime, or calcium carbonate, which is the principal 
onstituent of chalk water, owes its presence almost entirely to 
Siseolved carbonic acid. Distilled water, from which every trace 
- carbonic acid has been expelled by boiling, can hold in solution 
“ ly about 1°3 grain of carbonate of lime per gallon; but if the 
= ee be saturated with carbonic acid it can dissolve as much as 
Dy rains to 70 grains, the whole of which, except the above 1°3 
ain, is precipitated when the water is boiled and the carbonic 
Br 4 expelled. All natural water contains carbonic acid, obtained 
wertly from the air and partly from the soil; and therefore all 
such water which has been in contact with chalk contains car- 
honate of lime in solution, and possesses the property of destroy- 
and of forming an incrustation in vessels in which it is 
poiled. The use of slaked lime, or san of lime, for softening 
chalk water was first proposed by Thomas Henry, F.R.S., about 
a century ago. Its action depends upon the fact that the lime 
removes from the water the dissolved carbonic acid, combining 
with it to form carbonate of lime, which precipitates, and the 
carbonate of lime previously held in solution by the carbonic acid 
j ates also, leaving the clear water soft, except for the very 
small quantity of carbonate of lime which remains permanently 
dissolved, and which in natural water usually amounts to about 
1} grains to 24 grains per gallon. The practical success of this 
yrocess, Which depends upon the addition to the water of just the 
right quantity of lime, is due to the late Dr. Thomas Clark, of 
\{berdeen, who, in his celebrated patent in 1841, described the 
method of ascertaining the necessary amount of lime by determin- 
ing the alkalinity of the water, and also the method of controlling 
the process on the large scale by the simple and delicate test with 
nitrate of silver, which indicates, by the brown colour of the pre- 
cipitated silver oxide, when the slightest excess of lime has been 
added. This test fails, however, where, as occasionally happens, 
the water contains sulphuretted hydrogen. In the same patent, 
Clark also described his well-known soap test, by which the hard- 
ness of water can be approximately ascertained without analysis ; 
and althongh the uncertainties of this test when applied to 
magnesia-hard waters have been — out by many chemists, 
it is most useful in testing softened water, being capable of giving 
good results in the hands of the workman who has charge of the 
apparatus, Clark’s process in its simplest form is perfectly 
applicable to but few waters, namely, to those only of which the 
hardness is due entirely to chalk. It also requires large and ex- 
pensive settling tanks to carry it out, unless filters are employed. 
Carbonate of magnesia, though much more soluble in water than 
carbonate of lime, is usually met with in smaller proportion, seldom 
exceeding, according to the author’s experience, 5 grains or 
6 grains per gallon, Occasionally he has found 10 grains or 
1] grains ; and in one instance, a brackish water from a borehole 
at Sutton Bridge, near Lynn, the exceptional quantity of 28°S grains 
per gallon. Carbonate of magnesia can easily be removed from 
water by treatment with lime; but as it is much more soluble 
than is usually supposed in water quite free from carbonic acid, 
merely adding enough lime to remove the carbonic acid will not 
suffice ; it is necessary to add a sufficient excess of lime to decom- 
pose the carbonate of magnesia, and convert it into hydrate of 
magnesia. which is almost insoluble in water. Thus 
Mg CO,, + Ca (OH), = Mg (OH), + Ca CO; 
(insoluble precipitate) 
As magnesia reaets like lime with a solution of nitrate of silver, 
this test does not show when sufficient lime has been added to 
decompose the whole of the carbonate of magnesia; and it is 
partly on this account that, when such waters are treated by 
Clark's process, the removal of the carbonate of magnesia is fre- 
quently incomplete. There is also another reason. Magnesia, 
when set free by lime water, has a tendency to remain in a state of 
semi-solution, forming an opalescent liquid which may be kept for 
several days, and even heated, without the magnesia precipitating ; 
and when an attempt is made to filter water in this condition, the 
magnesia separates out as a gelatinous precipitate in the pores of 
the cloth, completely choking them.? On this account, the 
softening of water containing both carbonate of lime and carbonate 
of magnesia is frequently limited to the removal of the carbonate 
of lime ; and the carbonate of magnesia is purposely left in the 
water. It is so at St. Helens, where the Clark process is employed 
with Atkins filters. Owing to the practica) impossibility of 
filtering out the magnesia, the hardness of the water can be 
reduced only from 18°5 to 10 or 12 deg.,* but it has been proved 
by experiment that by doubling the quantity of lime, and precipi- 
tating in plain tanks by the special methed about to be described, 
the hardness can be further reduced to 6 deg., and the extra cost 
for lime is balanced by the saving in the cost of filter cloths, &c, 
Sulphate of lime, or calcium sulphate, which is one of the most 
objectionable constituents of boiler water on account of the hard 
crystalline scale it produces, does not owe its solubility to the 
agency of carbonic acid, but it is dissolved by the water itself. It 
is an exception to the general rule that hot water dissolves more of 
a substance than cold water. The solubility, it is true, increases 
from 32 deg. Fah. up to 104deg. Fah.; but above this tempera- 
ture it diminishes, at first eye i then rapidly, and finally more 
slowly again, as shown by the following Table I. 
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TABLE 1,—Solubility of Sulphate of Lime in Pure Water, 








| Corresponding Sulphate of lime 














a pressure anhydrous 
Observer. Temperature. sees aimeanins. Sireolved . 
per square inch. 1 gallon of pure water. 
| Deg. Fah. | Lbs. Grains, 

| 82 — 183°0 
68 _ 144°2 
Marignav 104 - 149°8 
140 _ 145°6 
176 136°5 
212 " 121°8 
284 878 54°6 
filden and 324'°5 80°S 39°2 
Shenstonet 856 5 182°0 18°9 
478 513°5 12°6 


+) page 274, 
4. 


* “ Annales de Chimie et de Physique (5),” I 

+ Philosophical Transactions,” Part I., 188 

It is commonly stated, apparently on the authority of Sullivan,‘ 
that sulphate of lime is quite insoluble in water at a temperature of 
302 deg. Fah., equivalent to a boiler pressure of 551b. per square 
inch; but Tilden and Shenstone’s experimentsin Table I. show that 
even at 473 deg. Fah., a temperature far beyond the range of any 
ordinary steam boiler, pure water can retain in solution 12°6 grains 
of sulphate of lime per gallon. The solubility of sulphate of lime 
in natural water is influenced by the presence of other substances 
with which it is associated. Thus it is increased by the presence of 
common salt ; but the amount dissolved by the salt water diminishes 
as the temperature is raised. At 437 deg. Fah., however, a solution 





! The Institution of Mechanical Engineers, Derby Meeting, July, 1898. 

* Archbutt and Deeley’: Journal of the Society of Chemical Industry, 
vol. x~-1801—page 516. ; 

5 One degree uf hardness is caused by one grain of carbonate of lime 
dissolved in one gallon of water. 

* British Assecjation Reports, 1859, page 292, 





containing 21 parts of common salt to 100 of water can still retain 
in solution 0°178 part of sulphate of lime, or 124°6 grains per 
allon.” In saturated brine, td states that sulphate of lime is 
insoluble, Sulphate of soda is said to increase the solubility of 
sulphate of lime, Chloride of calcium, on the other hand, 
diminishes it, but does not reduce it to nil until the proportion 
of 50 chloride of calcium to 100 water is reached. Chloride of 
magnesium increases the solubility at the ordinary temperature, 
but et higher temperatures appears to behave similarly to calcium 
chloride. 

This point has been dwelt upon, because there is a certain class 
of apparatus, sold for preventing scale in steam boilers, which 
depends for its usefulness upon the supposition that the carbonate 
and’sulphate of lime are rendered insoluble by the mere heating of 
the feed-water ; but so far as the sulphate is concerned, Tilden’s 
experiments prove that such apparatus cannot be efficient, 
especially that kind in which the feed water is passed into the 
beiler through a tube in the steam space, where the water occupies 
only a few minutes in its passage through the tube. What happens 
in a steam boiler, working at, say, 140 lb. pressure, is probably as 
follows : The water, containing, say, 5 to 10 grains per gallon of 
sulphate of lime, besides carbonate, first loses its carbonic acid and 
deposits the carbonate of lime, partly as mud and partly as scale ; 
the water then concentrates by evaporation, until the sulphate of 
lime reaches the saturation point ; and then the sulphate of lime 
gradually crystallises out, mainly upon the plates, cementing the 
carbonate of lime into a hard scale, so long as the evaporation 
continues. ‘To suppose that by merely heating the water under 
pressure, without concentration, the sulphate of lime is entirely 
thrown down, is contrary to the results of Tilden’s experiments ; 
and it is doubtful whether even the carbonate of lime is more than 
partially precipitated under these conditions unless the water is 
actually boiled sufficiently to expel the carbonic acid. 

As the solubility of sulphate of lime in water does not depend 
upon the presence of carbonic acid, this salt is not precipitated 
when the carbonic acid is removed by the lime treatment. Before 
sulphate of lime can be removed, it must be decomposed, which 
can be done by adding sodium carbonate, when the following re- 
action occurs :— 

Ca 80, + Na, CO, = Ca CO, + Na, SO, 

that is, the sulphate of lime is decomposed, carbonate of lime is 
precipitated, and sulphate of soda remains in solution, The water 
is softened, because the sulphate of soda does not decompose soap, 
and being an easily soluble salt, it does not form scale in steam 
boilers. But in this case there is not a diminution but a slight 
increase in the total solids, 136 parts of sulphate of lime being 
replaced by 142 parts of sulphate of soda, 

Temporary ¢. permanent hardness.—In the removal by the lime 
process of the so-called ‘‘ temporary hardness"—that is, the hard- 
ness due to the carbonates of lime and magnesia—these com- 
cass are rendered insoluble and precipitated without anything 

veing introduced in their place ; the total solids of the water are 

therefore diminished exactly to the same extent that the hardness 
is reduced, But in removing the ‘‘ permanent hardness ”—that is, 
the hardness due to the sulphates and other compounds of lime 
and magnesia—these compounds are not precipitated unchanged, 
but are replaced by other salts of a less objectionable and more 
soluble character, and the dissolved solids are slightly increased. 
Such softened water, therefore, should not, any more than un- 
softened water, be allowed to concentrate indefinitely in steam 
boilers, but should be regularly blown off and replaced by fresh 
water from time to time, or the boilers should be completely emptied 
at regular intervals of not too long duration. If this be done, no 
trouble will be experienced ; but if the water be allowed to concen- 
trate too far, priming may occur, and even scale may be formed. 
It would seem incredible that such neglect should be possible ; but 
Paul® gives two analyses of actual scale produced by neglect of blow- 
ing off or washing out, one containing 68 per cent. of common salt, 
taken from the boiler of a Thames tug, and another containing 
77 per cent. of common salt, 12 per cent. of sulphate of soda, 
and 3°6 per cent. of carbonate of soda, taken from a land boiler in 
Berkshire ; of this latter scale 95 per cent. dissolved at once on 
immersion in cold water. These scales were not produced by 
softened water, but by natural water highly charged with sodium 
salts. The tendency to prime is most marked in the case of loco- 
motive boilers, and is not unfrequently aggravated by the perni- 
cious and dangerous practice of putting oil into the boilers ; but 
there seems no doubt that a moderate concentration of the sodium 
salts, more especially sodium sulphate, will sometimes cause it. 
Where there is no objection on other grounds, such boilers may 
with advantage be fitted with scum cocks, by which the surface 
water can be blown off down to a safe level whenever required. 

Chloride and nitrate of calcium, which are sometimes met with 
in hard water, are very soluble salts, which do not enter into the 
composition of boiler incrustation ; but they destroy soap. They 
are decomposed by sodium carbonate similarly to calcium sulphate ; 
the calcium is precipitated as carbonate, and sodium chloride and 
nitrate remain in solution. 

Sulphate, chloride, and nitrate of magnesium are also easily 
soluble salts, which are not constituents of ordinary boiler incrus- 
tation. Sulphate of magnesia may nevertheless prove a highly 
objectionable substance, if allowed to concentrate in the boiler. A 
soft carbonate of lime incrustation, when boiled with a solution 
of sulphate of magnesia, is gradually transformed into sulphate 
of lime and basic carbonate of magnesia, which latter, if the tem- 
perature be high enough. changes into hydrate of magnesia, and 
the two together then form a hard scale like porcelain, thus :— 

Ca CO, + Mg SO, + H,O = Ca SO, + Mg (OH), + CO, 


hard scale. 

Chloride and nitrate of magnesium are objectionable, owing to 
their corrosive character. All these salts decompose soap, forming 
a greasy scum on the water. The hardness caused by either of the 
above compounds of magnesium can be removed by adding to the 
water caustic soda, or, what comes to the same thing, and is 
cheaper, lime and carbonate of soda in proper proportions, by 
which these magnesium compounds are decomposed and the 
magnesia is precipitated as hydrate. When caustic soda is used, 
the reaction is :— 

Mg SO, + 2 Na OH = Mg (OH), + Na, 80,; 
and when lime and carbonate of soda are used :— 
Mg SO, + Nay CO, + Ca (OH), = Mg (OH). + Ca CO; + Nag SO,. 
Thus, all hard water can be softened by means of either lime alone 
or lime and sodium carbonate, in proportions which depend upon 
the character of the water to be treated ; but a water may be so 
hard as to be unsuitable for softening owing to the cost of the 
chemicals required and the excessive proportion of soluble salts 
remaining in the softened water. 

Carbonating softened water.—Hard water is, asa rule, an extremely 
dilute solution of the substances which it is wished to remove from 
it; and the changes which occur when it is chemically softened 
require time for their completion. These changes are both more 
rapid and more complete if the hard water and reagents are heated 
together than if they are mixed when cold; and water which has 
been softened when cold is liable to deposit a further small quan- 
tity of precipitate on heating. Attention was called to this fact 
at Derby several years ago, during the experimental softening of 
water for use in some of the stationary boilers in the locomotive 
works.? When the softening process had been in operation for 
several months, and the improved condition of the boilers was 
such that the president was considering the desirability of extend- 
ing the process to the whole of the boilers, a difficulty of a peculiar 
kind presented itself. It was found that the softened water 











5 Tilden and Shenstone, “ Proceedings” of the Royal Society, 
vol. xxxviii, ee 331-336. 

* Seo Civil and Mechanical Engineers, 1891. i 

? Journal of the Society of Chemical Industry, vol. x., 1891, page 51f, 





which formed no scale in the boilers had quite the opposite effect 
in the injectors, feed pipes, and clack boxes. The valves began 
to give trouble by sticking, and an examination proved that the 
whole interior of the feed apparatus was coated with a soft 
deposit, which was gradually choking everything. Some of the 
deposit removed from the interior of one of the copper pipes gave 
the following results on analysis :— 

Carbonate of lime .. 

Carbonate of magnesia . . 

Hydrate of magnesia 

ce se wel 

Alumina «< 

Peroxide of iron eth ete 

Water and organic matter .. .. 

Metallic copper (from the pipe) .. 





100°00 


The large amount of magnesia in this deposit, and the fact that 
carbonate of lime and bydrate of magnesia occur in it in propor- 
tions which are chemically equivalent, whilst in the water itzelf 
the ratio of magnesia to lime was much less, afforded a clue which 
was followed up by heating some of the clear, softened water in a 
glass flask to about 200 deg. Fah. Nothing appeared to separate 
at first; but on shaking the water round in the flask an exceedingly 
thin film peeled off the surface of the glass, and broke up into 
fragments which floated about in the water. ese fragments 
were found to consist of carbonate of lime and magnesia. The cause 
of the deposit was now apparent. The chemical reaction between 
the lime and the carbonate of magnesia—- 
Mg CO, + Ca (OH), = Mg (OH). + Ca CO, 

which was not quite complete in the cold, completed itself when 
the water became raised in temperature in the hot pipes, and 
a slight further precipitation took place. The four boilers using 
softened water at that time were all supplied by means of one 
exhaust injector, and through this injector and the feed pipes about 
20,000 gallons of water passed in twenty-four hours. Assuming 
that each gallon of water deposited one-third of a grain of solid 
matter, the total amount of deposit formed in one day would 
amount to nearly one pound. If thrown down in the boilers, this 
would have amounted to nothing more serious than a little harm- 
less mud ; but by its precipitation in the feed pipes the narrow 
passages were gradually choked up. The experiment was sub- 
sequently made of passing a little carbonic acid into some of the 
clear, softened water before heating, and this was found entirely 
to prevent further precipitation at 200 deg. Fah. The remedy 
therefore lay in carbonating the softened water ; and eventually 
a coke stove was set up, and the gases from it were led into 
the softened water in sufficient proportion to convert all the 
carbonates into bicarbonates, which is easily ascertained by means 
of phenol-phthalein solution. Since then no further trouble has 
been experienced. 

It may here be pointed out that passing carbonic acid into the 
clear, softened water cannot possibly harden it, as some appear to 
think. Itis true that for softening hard water lime is added in 
order to remove the carbonic acid ; but this is only in order that 
the dissolved carbonate of lime, which is held in solution by the 
carbonic acid, may precipitate ; after removal of the carbonate of 
lime, as much carbonic acid as desired may be put back into the 
water without hardening it, Every natural soft water contains 
carbonic acid, and so long as it does not come into contact with 
calcareous strata it remains soft. Carbonating the softened water 
is, in fact, an advantage, not only when the water is required for 
feeding boilers, but for some other purposes, such as wool washing 
and tanning, because all traces of free caustic alkali and carbonate 
of soda remaining in the softened water, which would be detri- 
mental, are converted into bicarbonates. By this process softened 
water is made more palatable for drinking, and the tendency to 
form a deposit in town mains is lessened, if not entirely obviated, 


(To be continued.) 








DAMAGE TO ITALIAN SHIPPING BY GALVANIC 
ACTION. 


A VERY interesting case has recently been fought before the 
Italian Law Courts. The Captain of the port of Leghorn, Cavaliere 
Alcesti Torrini, was the plaintiff in an action against the owners of 
certain wooden yachts with coppered bottoms lying in the Darsena 
part of the harbour of Leghorn, to enforce a notice on the owners 
for the removal of such vessels from that part of the harbour, 
This notice was made on the grounds that the new warships and 
other iron and steel vessels lying in that part of the harbour were 
damaged by galvanic currents set up from the copper bottoms of 
the wooden yachts, the contact with the steel vessels being due to 
ropes which were made fast to different buoys in the harbour or 
basin. The fact of the damage to steel and iron ships having 
arisen and of its being due to this cause was clearly established 
before the Court, and the captain's order for the removal of the 
wooden yachts with coppered bottoms from the Darsena harbour 
of Leghorn was consequently confirmed by the Court. 

Professor Vivian B, Lewes, in a paper read before the Institute 
of Naval Architects some years ago, stated that damage to shipping 
was liable to arise from such a cause, and he also put forward the 
same theory in his book ‘Service Chemistry.” e fact of the 
existence of such a danger must be known to very few shipowners, 
but it is quite possible that the not infrequent phenomenon of an 
abnormally rusty bottom of some steel ship might be traced to her 
having been in galvanic contact with some copper-sheathed 
wooden vessel. But Fairplay is informed that in italy there is 
another cause for damage at work, which is not unlikely to manifest 
itself before long, in so far as several anti-fouling compositions 
manufactured in Italy rely for their anti-fouling effect solely upon 
the presence of a very large percentage—30 to 40 per cent.—of 
metallic copper. Such compositions are applied to the bottoms of 
a large number of Italian ships, in conjunction with a coat of 

riming, which is supposed to serve as an insulating medium. 
owever effective powdered copper may be as an anti-fouling 
medium, our contemporary believes that it cannct be — with 
impunity to iron and steel ships. In England anti-fouling paints 
containing metallic copper are also made, but in no case are they 
applied to iron or steel ships ; they are only used for wooden ships, 
such as fishing vessels and wooden trawlers, on which they give 
results, but manufacturers of compositions.in this country 
who supply iron and steel ships have long realised that paints con- 
taining metallic copper are absolutely unsuitable for application on 
steel vessels, a fact on which Professor Vivian B. Lewes expatiated 
in his beok referred to, 

Even if insulated to some extent by a coat of priming paint 
from the outer surface of the vessel’s plates, the presence of 
30 to 40 per cent. metallic copper in a paint exposed to the action 
of salt water must set up a strong galvanic action in the whole’ 
structure of the ship, and this cannot fail to exhaust itself on 
those parts of her structure which are most exposed to corrosion 
or least protected against it ; for instance, the floor plates, tank 
bearers, tank tops, bunkers, &c., for the galvanic current pro- 
duced on the ontside surface fills the whole metal structure of the 
ship, and whichever plates are most susceptible to corrosion 
through exposure or otherwise will be most attacked by it. For 
reasons of cheapness paints so manufactured have, during the last 
year or two, been largely used by Italian shipowners, and have 
even been applied to several mail and passenger steamers, on 
which they are undoubtedly a source of great danger to life and 
property. No doubt Italian shipowners who have indulged in 
such false economy will, when passing their vessels through their 
periodical surveys, pay a bitter penalty for their ignorance and 
parsimonious practices. In the meantime British shipowners 
should be warned against accepting any anti-fouling paints in 
Italian ports, without a guarantee that they are frée from metallic 


copper, 
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MESSRS, VICKERS, SONS & MAXIM, BARROW-IN-FURNESS, ENGINEERS 








THE ENGINES OF H.M.S. AMPHITRITE. 





H.M. Frirst-ciass cruiser Amphitrite, which was launched 
from Messrs. Vickers, Sons, and Maxim’s Naval Construction 


Works on July 5th—and of which we gave an illustration and | 
description in our issue of July 15th—is to be driven by | 


twin engines of 9000-horse power each. An illustration of 
one set of these engines, reproduced from a photograph, 
appears above. 


piston speed of 960ft. per minute. Steam is supplied from 
thirty Belleville boilers, fitted with economisers, at a pressure 
of 250 lb. in the high-pressure valve chest and 300 lb. in the 
boilers. 

The engines are expected to give the vessel a speed of 
21 knots under ordinary draught, and the coal consump- 
tion will probably not exceed 1°55 1b. per indicated horse- 
power per hour, the corresponding figure for H.M.S. Niobe. 
The coal supply carried by the vessel amounts to 2000 tons, 
which is sufficient to give her a wide radius of action. 
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) They are triple-expansion engines, with four | 
cylinders balanced on the Yarrow, Schlick, and Tweedy | 
system, and run at 120 revolutions per minute, giving a | 


THE CLYDE TRUST AND DOCK EXTENSION, 





AFTER the recent stiff fight over the Renfrew Dock Bill, | 


ending in a complete reversal of the Commons’ decision by 
the Lords’ Committee, it was, of course, only natural that 


earliest opportunity to make reference to the victory, and to 


| other parties. 


the Clyde Navigation Trust should avail themselves of the | 


| extend thanks to those who had supported them in the con- | 


test. This they did at their last monthly meeting, held on 
the 8rd inst., when a tone of congratulation, not to say 
jubilation, characterised all the references to this subject. 
The trustees, however, have more than one cause for self- 
congratulation at the present time. The revenue for the 
Trust for 1897—98 has reached the record total of £430,326, 
| or £26,136 above that of the previous twelve months, and 
| this notwithstanding the fact that they have during the past 


| river. 


at once proceeding tomake further provision of dock accommo- 
dation and shipping facilities, such as should remove whatever 
justification there may be for dock projects being started by 
At a meeting of the Committee of Manage- 
ment of the Trust, held also on the 3rd inst., it was resolved 
to appoint an official committee to carefully consider the 
whole question of harbour accommodation, and especially as 
to whether an additional dock should be provided in view of 
the increased demands that are being made in the harbour 
through the increasing trade that is finding its way into the 
The Trust, it is understood, have in view the utilising 


| to the best advantage for a dock and ample quayage and 


siding of the large track of land they own at Shieldhall on 


| the south side of the river, about 14 miles below the recently- 
| opened Princes Dock. 


two years made reductions on the rates amounting in all now | 


| to £18,000 per annum. Notwithstanding thesegratifying facts, 
the trustees are apparently more mindful than ever of the re- 
| sponsibilities that devolve upon them to remove all shortcom- 








SEVENTEEN designs have been submitted to the Urban 
District Council of Belper for the sewage works in that town. 
They have been placed in the hands of Major Tullock, R.E., to 


ings, and they are about to seriously consider the advisability of | advise the Council on the merits of each scheme, 
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UNIVERSAL COLD-SAW CUTTING-OFF MACHINE 


MESSRS, THE NEWTON MACHINE TOOL WORKS (INCORPORATED), PHILADELPHIA, U.S.A. 

















ELECTRICALLY-DRIVEN COLD SAWS. 





We regret that we are not in the possession of many data 
with regard to the two machines illustrated on this page, and 
made by Messrs. the Newton Machine Tool Works (Incor- 
porated), of Philadelphia, but we think that as they stand 
they are sufficiently suggestive to be regarded with consider- 
able interest by both the machine-tool makers and users of 
this country, particularly at the present moment, when there 
is a distinct trend in favour of the use of electricity for shop 


not profited by the hint, but still continue to make the 
machine in the old style, although the improvement could 
not fail to be evident to all users. We have no hesitation in 
saying that such a case could never occur in America, the 
fact being appreciated that the rate of output of a machine 
depends largely on the convenience with which it can be 
used. 

The second machine illustrated is of smaller size, and does 
not present any very remarkable feature in design except the 
use of an independent motor. It will be noticed in both 
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ELECTRICALLY DRIVEN COLD SAW 


driving, or when desirable, for individual machines. Both 
these machines are of quite recent types. The Universal cold 
saw cutting-off machine, as it is described by the makers, is 
of a heavy pattern suitable for cutting beams of the largest 
siz2. It weighs over 10tons. The saw is 36in. in diameter, 
and with a view to economising shop space, the machine is 
capable of rotation about a fixed base. This is a point 
worthy of particular attention, as it isa feature very notice- 
able in recent American tools, and one to which we have on 
previous occasions called attention. - English manufacturers, 
with a few notable exceptions, are rather apt to disregard such 
conveniences as these. The handiness of machine tools also 
receives frequently too little consideration from British 
makers, Not long ago we visited a works where some large 
drilling machines made by a very well-known firm were 
m use, the various handles and levers of which were par- 
ticularly well arranged, but when we remarked on them we 
were informed that it was only after insisting on that arrange- 
ment, and absolutely refusing to accept the machines till they 
Were put right, that the desirable point was gained by the 
purchasers, We have very little doubt that the makers have 


that the construction of the machines is very massive. In 


each case the saw is fed towards the work. 








COMBINED DRAINAGE. 





THE question of combined drainage systems in connection | 
with houses and other buildings is not only of considerable | 


importance to municipal engineers, local authorities, builders, 
and sanitary engineers in general, but it is also one upon 
which opinions so widely differ as to render of more than 
usual interest at the present moment three special reports 


which have been prepared for the information of the vestry | 


of Lambeth. These reports, which are the outcome of a 
resolution recently passed by the vestry, represent the 


respective views entertained on the subject of combined | 


drainage by the surveyor, Mr. J. P. Norrington, A.M.1.C.E., 
the medical officer of health, Dr. J. Priestley, and the 
vestry clerk, Mr. H. J. Smith. 

The surveyor expresses the opinion that the vestry is 


justified in meeting objections to drains passing under houses 
and in sanctioning a method that will lessen the original cost 
of building, provided that certain conditions are fulfilled. In 
the first place, the drain should be laid in a passage at the 
back of the houses, the passage either to open to a side 
street or to a passage at the flank of the houses leading to 
the street in front. Secondly, the drain should be laid under 
precisely the same conditions as a main sewer, and ample 
manholes should be provided for the purpose of access, 
examination, cleansing, and flushing of the main drain. In 
the third place, a clear space or passage 5ft. wide should be 
arranged between buildings for this sewer to pass under, 
thus allowing for reconstruction without difficulty at any 
future time. Subject to these and two other conditions, the 
surveyor sees no objection to the vestry undertaking the 
maintenance of such a combined drain or sewer ; and, in his 
opinion, there is no reason to impose any limit to the num- 
ber of houses discharging into the combined drain, provided 
that the capacity of the sewer is sufficient. 

The medical officer of health states that combined drainage 
may with advantage be allowed in the case of several houses 
adjoining and built together in a terrace or row. The most 
simple form is for six—or less—houses to be drained together, 
the main combined drain being provided with an intercepting 
chamber, and sufficient means of access supplied to every 
portion of the drainage system, which must be thoroughly 
ventilated. With more than six houses on the combined 
system, the main combined drain should be treated as a 
sewer, and dealt with accordingly in regard to ventilation, 
fall, means of access, &c. The medical officer submits that 
it is impossible to lay down a hard-and-fast rule, but that 
each plan must be considered on its own merit, and approved 
(1) asa combined system, if by so doing the drainage scheme 
is simplified as much as possible and the drains kept outside, 
or even taken through and under one house, instead of 
several houses ; and (2) with a separate drain to each house, 
provided that this can be effected with drains outside. 

With regard to the action of other authorities, the medical 
officer mentions that out of thirty-five metropolitan districts 
communicated with, only five do not allow or approve of 
combined drainage. Two of these are in connection with 
new, and three in connection with new or old buildings. 
The other thirty districts allow or approve of combined 
drainage (1) when there is no obvious disadvantage—two 
districts; (2) in certain cases—twelve districts; (3) under ex- 
ceptional circumstances—eight districts; and (4) uncon- 
ditionally—eight districts. 

The vestry clerk states that in cases where it appears to 
the vestry that ‘‘ a group or block of contiguous houses, or of 
adjacent or semi-detached houses,” may be drained and 
improved more economically or advantageously in combina- 
tion than separately, the vestry has full legal power under 
Section 74 of the Metropolis Management Act to order that 
such group or block of houses be so drained and improved 
by a combined drain instead of by a separate drain to each 
house; and when such order has been made, the drainage in 
question still remains repairable by the owner of the land, 
and not by the vestry, as if it were a sewer. Mr. Smith 
submits that the whole difficulty that has arisen during the 
past ten years has been due to the neglect of the vestries to 
make formal orders in each case of combined drainage, or to 
take care that such orders when made were inserted on the 
minutes or in some other form of record. The vestry clerk 
suggests in this connection that a separate book should be 
kept giving full details of all cases of combined drain- 
| age sanctioned by the vestry, and that the references 
in this direction should be carried back for the past seven 

ears. 
Recognising the importance of the above reports the 
| Lambeth Vestry have referred them to a Joint Committee of 
the Sanitary and Sewers Committees in order to bring up a 
series of recommendations for the systematic treatment of 
cases of combined drainage in the future. As the vestry 
have now adjourned for the summer recess, it is not-expected 
| that any definite recommendations will be submitted for at 

least three months. 
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THE DE LAVAL BOILER. 


Our engravings on page 147 illustrate an ingenious applica- 
tion of the forced circulation system of making steam, patented 
by Mons. De Laval, well known as the inventor of a cream 
separator anda steam turbine. The new boiler is being in- 
troduced into this country by Messrs. G. Thomas and Co., 
Deansgate, Manchester. Boilers have been constructed 
and worked up to steam pressures of 50, 100, or even 220 
atmospheres, and we have no doubt that our drawings and 
description will be found interesting. 

The bviler itself consists of an outer casing, self-contained, 
having no brickwork except the foundation, through which 
casing passes the air supply, thus absorbing the radiant heat 
and entering the boiler as a hot blast; and a firebrick-lined 
inner shell, inside which is a continuous solid drawn wrought 
iron tube of small diameter wound in concentric spirals. The 
water is continuously pumped into this tube, through which 


it passes with considerable velocity, and is almost in- | 


stantaneously converted into steam, which on leaving the 
boiler is conducted straight to the nozzles of the steam tur- 
bine without the steam having entered any steam chamber 
or large recipient whatever, thus obviating the risk of ex- 
ylosion. 

' The boiler is stoked continuously from a hopper above the 
furnace by means of a supply tube, which also acts as a 
regulator, and the fuel—generally anthracite—falls directly 
on to the grate, which has a rotary motion. 

Owing to the forced draught, m6 high smokestack or 
chimney is required, the boiler 
being simply provided with a 
sheet iron smoke-pipe. 

The air blast is produced by 
means of a blower coupled 
direct to the secondary shaft 
of the turbine, and can be 
regulated by valves, thus con- 
trolling the combustion accord- 
ing to the quantity of steam 
consumed. 

The circulation, worked in 
close circuit, is as follows:— 
The steam passes through the 
turbine nozzles, the quantity 
admitted being, of course, 
regulated, and the exhaust 
steam is condensed in a surface 
condenser, from whence it is 
pumped by a centrifugal pump, 
driven by a secondary shaft 
of the turbine, into the hot 
water receiver, and then fed 
again by the boiler feed pump 
into the boiler, where it is 
re-evaporated. 

There is a compensating 
arrangement to add sufficient 
distilled water to make up for 
the slight loss in the circuit. 

It is claimed by the inventor 
that this boiler possesses great 
advantages, of which the fol- 
lowing are the principal :- 
Dangerous explosions are im- 
possible by reason of the small 
quantity of water brought into 
contact with the furnace; the 
heating surface is very eflec- 
tive; the draught being forced, 
high chimneys are done away 
with; only a limited floor 
space is required—thus a 100- 
horse power turbo - dynamo 
with blower, centrifugal and 
feed pumps, condenser, and 
boiler only takes up 15 square 
metres of floor space. 

The tubes do not become 
much encrusted outside, and 
to keep the inside from fouling 
an oil separator is employed. 

Taking as an illustration one 
of the De Laval Steam Tur- 
bine Company’s installations 
at Stockholm, the following 
are some details:—The total 
length of tube is 470 metres ; 
the heating surface is 26 
square metres; the grate sur- 
face is 0°65 square metres; the speed in the steam tubes is 
ten metres per minute; the speed of the liquid in the water 
tubes is two metres per minute. The steam consumption 
of a turbine of 100-horse power was 7°9 kilos. per effective 
electrical horse-power. 

For a steam turbine of 300-horse power under the same 
conditions, the steam consumption, it is stated, would be 
5°7 kilos., and, in fact, it is hoped to reach a consumption 
of 3°5 kilos. per effective electrical horse-power for a turbine 
of this size. 








THE COAL STRIKE. 


Dvrinc the last week the strike entered upon a new phase. 
Meetings have been held at Mountain Ash, &c., Blaenavon, 
and Tredegar, and the leading feature at all has been an 
anxiety to bring about an arrangement. It remains to be 
seen how far the tendency to a settlement has been frus- | 
trated by the sentence passed on Alderman D. Morgan, one 
of the chief leaders of the men. He was tried at Swansea 
Assizes this week for intimidating the Abernant colliers from 
working, December, 1897, and being found guilty, was sen- 
tenced to two months’ imprisonment with hard labour; 
Jones, for aiding and abetting, one month ; and James Price, 
another companion, fourteen days. 

As soon as this sentence was made known, meetings of 
sympathy were convened, and the Home Secretary is to be 
petitioned to remit. In the Merthyr district is is openly 
declared that no further approach to a settlement will be 
made until the liberation of the delegates. Previous to this | 
upset, prospects were favourable, subject to the attitude the | 
workmen’s Provisional Committee might take. 

We note the results of the more important meetings held 
by the men this week to try and end the strike. Eastern 
and Maindy Collieries, Ton: To instruct the Provisional 
Committee to demand from the masters a seale, with a 





minimum of 20 per cent. above the standard of 1879. 
Mountain Ash, similar. Blaenavon: A scale, 5 per cent., and 
a minimum. National Colliery: No surrender; men abide 
| by decision of Provisional Committee. The Tredegar meet- 
ing again took up entirely new ground. This gathering was 
| the outcome of a meeting between a deputation of colliers 
{and Mr. Markham, one of the directors of the Tredegar 
| Company. 
| Mr. Markham expressed himself as favourable to a scale 
with a minimum, and intimated that he was prepared to 
| recommend to his brother directors a settlement on that 
basis. The question in his mind was whether the deputation 
| was empowered with plenary powers to effect a settlement. 
| At the public meeting called in accordance, after a debate and 
| some contention regarding the attitude of the Provisional 
| Committee, it was decided with but one dissentient to invest 
a Committee of eighteen with powers to consider a settlement, 
| the terms to be submitted to the men before an agreement 
| was signed. 
On Tuesday the Committee had an interview with the 
| managing directors, and reported that the men were pre- 
| pared to accept a minimum of 17} per cent. The result of a 
| long dispute was that they were informed that no more than 
| 10 per cent. would be given, and the proceedings then collapsed. 
| The Committee reported this to the men the same evening, 
and the resolution arrived at was “to starve rather than 
submit to such terms.” 
| In the Merthyr district the authorities have finally 
decided, by a strong majority, not to re-open the stone yards, 
but to relieve individual cases on their merits. 


VAL STEAM TURBINE AND BOILER 


The Cambrian colliery contribution for the last fortnight 
towards the relief fund totals £3000. Amongst the amounts 
sent in from a distance are the following :—General Union of 
Braziers and Sheet-metal Workers, Liverpool, £7; Boot and 
Shoe Operatives, Leicester, £25; Manchester and Salford 
Trades, £25; Sunderland Insurance Agents, 9s. 3d. ; Notting- 
ham Miners, £50; Liverpool Joiners, £10, Pelsall Miners, 
£20; Bradford Miners, £4; Liverpool Builders’ Labourers, 
£25; Hanley Workers, £5; Yeovil Glovers, £2 11s, 91.; Mr. 


| Pritchard Morgan, M.P., £100. 


On Friday last Mr. D. A. Thomas, M.P., addressed a large 
meeting at Merthyr on the Compensation Act and the crisis. 
As regards the latter, he had an idea to suggest to bring the 
strike to an end. 

His suggestion briefly, which he amplifies to a considerable 
length, was that all demands on both sides subsequent to 
February last be laid aside, and that Sir W. T. Lewis's 
scheme—adjustment of output—should be embodied in the 
sliding scale; that an undertaking be given that the scheme 
should be put in operation in time to influence contracts 
over next year, and be afforded at least twelve months’ trial, 

An important meeting of the Emergency Committee was 
held in Cardiff on Tuesday, when the possible breaking away 
of the Tredegar Company from the Coalowners’ Association 
was the chief subject of discussion. The official report of 


' the meeting was that after a full discussion it was unani- 


mously resolved that no individual member of the Com- 
mittee, or any member of the respective boards or firms in 
the Association, discuss, otherwise than necessary for explana- 
tion, any terms with the men, but that if the men propose 
any terms, such terms shall be immediately laid before the 
Committee. Sir W. T. Lewis was in the chair. 

As it is of public significance that the supporters of this 
resolution should be known, we give the list :—Messrs. the 
Ocean Company, Powell Dufiryn, Tredegar, Ebbw Vale, 
Blaenavon, Dowlais, United, National, Ferndale, Penrhiw- | 
ciber; Lewis, Merthyr; Glamorgan, 


| Terrible filled her bunkers with Welsh coal only. 


a 
Vivian and Sons, Ffaldau, Lockets Merthyr Com) anj 
At a great meeting of Monmouthshire colliersg this! — 
Mr. Bruce, who was heartily supported, reviewed the sity tie’ 
and the Tredegar movement, and said, however determi e- 
the Coalowners’ Association might be to refuse to reco = 
the principle of a minimum, by far the majority of theaee 
were equally determined that a minimum must be Pets 
irrespective of a Sliding Scale or a Conciliation Board = 
submitted that a meeting should be held to arrange q He 
scheme for regulating wages for the next few years Pros: 
from Sliding Scale or Conciliation Board. His idea was Pe 
per cent. wage rate, upon the basis of 1879, to remain for 
three years, subject to six months’ notice. No slidine 
scale. This was carried unanimously. a 
Large migrations of steel workers are taking place 
Dowlais, and it has been intimated that unless the deadloct 
is ended speedily a re-start may be indefinitely postponed ’ 
In the Merthyr district aggressive movements are openly 
threatened. This week the police have been strongly ee 
forced. . 
The Rhymney men-have written to the manager aski 
he is prepared to receive a deputation to discuss terms 
from the Coalowners’ Association, ; 
The result of the week's meetings has been to define tho 
non-surrender policy of the Association most emphatically 
The question now to the front is—will the men force thei, 
leaders’ hands, or will the leaders take action voluntarily 
with a view to put forward new terms ? of 
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DOCKYARD NOTES. 


For her trials following upon her recent overhaul the 
This has 
pretty nearly depleted the remaining stock of steam po 
Portsmouth. The ‘powers that be,” however, view the 
situation with a good deal of philosophy. The report that 
the Terrible will make a trial trip across the Atlantic js 
generally regarded as a mere rumour; in any case, it js 
likely to be deferred till the trials of the Diadem are over 
and that will not be yet awhile. ; 





THE gyroscope torpedoes have not been altogether success. 
ful, but details are wanting as to whether the fault can be 
laid at the door of the gyroscope. In the Channel fleet ten 
runs have been made from the Majestic at 800 yards. One 
torpedo at least ran aground, another sank, and was with 
difficulty recovered. This disaster cannot, however, well be 
attributed to the gyroscope. Probably, when more practice 
has been had, the gyroscope will prove a distinct advantage, 
No one cognisant of the facts expects that it will enable the 
torpedo to oust the gun, but the possession of quite as certain 
accuracy with the torpedo as with the gun will tend to 
further discredit ram tactics, or close quarters of any sort— 
in theory, at any rate. Few, probably, believe that a torpedo 
will stopa ramming ship. The odds that it will be detlected 
are heavy, the odds against a ship sinking before coming 
home heavier still; the difficulties of ramming are of another 
sort. 





THE Vindictive has been successfully through all her trials, 
and is now to be brought forward for commission at sn early 
date. p 





Tue Hecate, which, on paper, has been re-boilered half-a- 
dozen times recently, is now to be actually taken in hand. 
The new boilers have been made at Keyham Dockyard. 








THE MANCHESTER SHIP CANAL, 





THE accounts for the past half-year, just presented, show that 
the expenditure on capital account amounted to the sum of 
£17,052. The total expenditure on capital account amounted to 
£15,179,224, leaving a balance of £225,145. The revenue receipts 
from the canal amounted to £106,695, and the expenditure to 
£86,122, leaving a credit balance of £20,573. he profits of the 
Bridgwater department amounted to £21,705. The balance 
carried to net revenue account was £42,279, to which was added 
£390 for bankers’ interest, making a total credit for the half-year 
of £12,669. The amount standing to the debit of net revenue 
account was £707,035, Interest for the half-year on the first and 
second mortgage debentures, amounting to £44,742, has been paid ; 
the half-year’s net revenue, £42,669, was used for the purpose, 
and £2073 was taken from the previously-accumulated revenue of 
the Bridgwater department. e interest due to the Manchester 
Corporation, £112,500, has not been paid, and the total amount 
owing to the Corporation on June 30th was £731,250. It is satis- 
factory to note that the net revenue from the Ship Canal portion 
of the undertaking amounted to £20,573, as compared with a loss 
of £894 on the working of the corresponding period of 1897, ‘The 
improvement was caused by increased earnings and reduced ex- 
penditure. The cp ow of toll-paying merchandise which passed 
over the Ship Canal during the two half-yearly periods was : 

Six months ending 


June 30th, 1897. June 30th, 1393 
Tons. Tons. 
In sea-going craft 783,280 979,902 
In barges zs 173,930 198,88 
Total . 957,210 .. 1,178,880 


The greater portion of the increase of 196,712 tons of sea-borne 
traffic was in low-class articles—the export of coal, which yields 
little revenue, showed an increase of 99,000 tons. The imports of 
grain showed an increase of 21,400 tons, The tank oil trade has 
made a good beginning, 20,300 tons having been imported 
although the installations were not completed. . 
The half-year’s traftic and revenue would have been better still 
had it not been that the imports of timber were delayed by high 
rates of freight having led merchants to defer chartering steamers, 
and that floods in Spain injured the crops and cau a serious 
falling-off in the fruit traffic. The effect of the high rates of 
freight was that, whereas during the first half of 1897 the imports 
of timber were 17,500 tons larger than during the corresponding 

riod of 1896, the imports this year were 11,000 tons less than 
fast year. Manchester has not been an exceptional case. ‘The 
Board of Trade returns show that the total decrease at all ports 
during the first half of this year amounted to 632,000 tons. 
Freights having now declined to a much lower level, timber 
chartering has been resumed, and it is hoped that during the latter 
half of this year the imports of timber will be very large. The 
net revenue from the Bridgwater department was £21,706, as com 
pared with £20,017 during the corresponding period of 1897. 











A pIscovery of asbestos has been made at Halilovac 


Parkedge - Jones, ' in the North West of Bosnia. 
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RAILWAY MATTERS. 


Tex of Mr. Matthew Holmes’ new express engines, 
“09 class, are now at work on the North British line, and are 
riving excellent results. Their numbers run to 738, 
e Tar Board of Trade have recently confirmed an order 

tborising the construction of a light railway between Elvanfoot 
vation and Wanlockhead, in the counties of Lanark and Dumfries. 
Mr. PeTER DRUMMOND, the new chief of the locomotive 
jepartment of the Highland line, is bringing out some express 
or es for that railway which closely resemble those which his 
oe placed on the Caledonian aud North British. ‘They have 
auido cylinders and leading bogies. 

We learn that Mr. H. Pollitt continues to build large 

ibers of his 7ft. coupled engines with cylinders 184in. by 26in., 
pe Belpaire tire-boxes, for the express servite on the London exten- 
on of the Great Central Railway. Those hitherto constructed 
pen done and are doing very good work. 

Tur St. Rollox goods station, Glasgow, belonging to 
British Railway Company, was destroyed by fire on 
Monday morning. The station, which was one of the largest on 
the system, was filled with general merchandise. ‘The damage 
has not yet been fully estimated, but the loss will be heavy. The 
jire caused considerable disarrangement of the North British goods 


tratlic. 


the North 


for public traffic. L : ; ‘ ty ‘ 
pany work the new line, which practically gives a City terminus 
to their system. The traffic was carried on throughout the 
yreater part of the day with four trains, but in the evening the 
number was reduced to three. Altogether about 100 trains ran 
each way, carrying —it was officially stated--between 15,000 ind 
2,000 passengers, 

Tur Tsung-li-Yamén has given a formal assent to all 
the conditions imposed by M. Pavloff with regard to the contract 
for the Niu-chwang extension railway loan, says the Times. M. 





Ox Monday the Waterloo and City Railway was opened | 
The London and South-Western Railway Com- | 


Pavloff demanded that the line should not be mortgaged as security, | 


ind that no foreign control or interference of any description 
should be permitted, even in case of default. These conditions 


directly confiict with the terms of the signed contract, and are | 


designed to block the completion of the final contract. 

Ox the London and South-Western Railway Mr. 
Dugald Drummond, pending the result of his experiments with 
No, 720, his remarkable four-cylindered engine, is bringing out a 
batch of new express engines very closely resembling the 66—75 
class, which he built in 1884 for the Caledonian Railway, and sub- 
sequently multiplied. The new London and South-Western en- 
gines, however, of which No, 290 is the prototype, are larger and 
have 18hin. cylinders, instead of 18in., and 175 lb. of steam instead 
of 150. They have 6ft. 6in, coupled wheels, 26in. piston stroke, and 
leading bogie, and weigh 4% tons 16 cwt. 

EverYONE who has had an opportunity of inspecting 
the new locomotive works of the Lancashire and Yorkshire Rail- 
way at Horwich has been full of praise for their excellent arrange- 
ment and the systems involved. Even our American friends are 
struck with them. In an article in our esteemed contemporary, 
the American Engineer, Mr. W. Forsythsays, ‘‘ Much as wemay boast 
of our American railways and locomotive shops, we have nothing in 
this country to be compared with the Horwich shops as locomotive 
repair shops, A visit to them is an inspiration, and only by seeing 
them can one get an idea of the vast plant which is necessary for 
the maintenance of the machinery of a large railroad having a 
dense traffic,” 

Tur inquiry respecting the application for an order to 
construct a light railway in Devonshire from Minehead to 
Lynmouth was concluded on Wednesday last. The Earl of Jersey, 
who presided, said it was clear that the owners of some nine-tenths 
of the land proposed to be taken were against the scheme, vesides 
which the Commissioners had received from residents and others 
interested in the districts, representations showing that on various 
grounds there was strong aversion to it. From the evidence 
already given it was clear that over a large portion of the line 
there would be very little local traffic, and that the line was 
intended to serve not so much local needs as tourists’ requirements. 
That was a reasonalile purpose in a case where there was general 
support in the locality interested, but that was not the case here, 
and under present circumstances the Commissioners could not 
recommend that compulsory powers should be exercised, 


A wine of railway is projected from Gabela on the 
Mostar-Metkovic line through the Popovo-Polje to Castelnuovo, in 
the Bocche di Cattaro, with branch lines to Gravosa and Trebinje. 
This line has already received the assent of the Hungarian Parlia- 
ment, and will doubtless obtain also that of the Austrian Parlia- 
ment, as it is one of great strategical importance. The whole 
length of the lines, including the two branch lines mentioned, is 
only about 130 kiloms.; but as there are considerable technical 
difficulties to be surmounted, the cost is estimated at 9,700,000f1. 
(£808,333), and it will take not less than three years to construct. 
Apart from its strategical importance, as bringing the hitherto 
almost isolated Bocche di Uattaro into railway communication with 
the rest of the empire, the commercial advantages of this line to 
Bosnia and the Sentenden, in the absence of the Spalato line, 
can hardly be overrated, as it wil] at last put them in direct rail- 
way communication with the sea, says Mr. Consul-General Freeman, 
The port of Gravosa is large, sheltered, and accessible in all 
weathers to vessels of the deepest draught. 

AccorDING to the United States Consul in Monckton, 
the Canadian Intercolonial Railway is 1332 miles long, and extends 
between Montreal, St. John, Halifax, and Sydney. It employs 
about 1500 people. The Prir.ce Edward Island Railway, under the 
sane management, is 211 miles long, and extends over that island. 
The two are known as the Canadian Government system. The 
report of the Minister of Railways shows the gross earnings of the 
Intercolonial for the past fiseal year to have been 2,866,028 dols., 
and the working expenses 2,925,969 dols., or an excess of expendi- 
ture of 59,040 dols, The expenditure was less than that of the 
previous year by 86,858 dols., and the gross earnings less by 
91,112 dols, The passenger traffic produced 899,005 dols., an 
increase of 7579 dols. over the past year; the freight traffic 
amounted to 1,687,000 dols., a decrease of 101,752 dols.; and the 
carriage of mails and express freight produced 199,972 dols., an 
increase of 2571 dols. The earnings per mile were 2503 dols., a 
decrease of 86 dols. The number of passengers carried during the 
year was 1,501,690, an increase of 29,824, all local traffic ; of freight 
1,295,028 tons were carried, a decrease of 83,590 tons. 


It was recently announced that the Imperial Railway 
Commission is making special efforts to complete the Siberian 
Railway as far as Irkutsk by August 13th, new style. A later 
report from St. Petersburg confirms the news of this increased 
activity in laying the line, and no time is to be lost in throwing the 
railway open to the public, The superintendent of the work of 
construction on the middle section of the line has promised that 
the permanent way as far as Irkutsk shall be thrown open for full 
communication about September 15th. This will be a great boon 
to Siberian trade generally. It is believed in Siberia that before 
the close of the year Western and Eastern Siberia, as well as the 
Trans-Baikal district and the Amur territory, will be fully con- 
hected by railway. It view of the state of affairs in the Far East, 
‘tis not surprising to learn that not only will the goods traffic on 
the Siberian railways be thus in operation, but that measures are 
also —_ taken to ensure direct communication with the stations 
of the Steamship Company of the Amur at the towns of 
Blagovestchenk and Chabarovsk on the rivers Chilka and Amur, 
and that the railway system of Siberia is to form a connection 
with the line te Vladivostock. 








| increases with the temperature, and the dispersivity not only 
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NOTES AND MEMORANDA. 


_ THE average compressive strength of concrete is about 
eight times its tensional strength. 


A recorp run from the Cape to Southampton has just 
been accomplished by the new mail steamer Carisbrook Castle. 
Her steaming time from Table Bay was 15 days 1 hour 11 minutes, 


On the Ist January, 1898, the merchant navy of Spain 
comprised 191 steamers of over 1000 tons register, 107 of 500 to 
1000 tons, 86 of 200 to 500 tons, 83 of 100 to 200 tons, and 85 of 
10 to 100 tons, or altogether 552 steamers measuring 499,230 tons. 
Besides these there were 1125 sailing vessels, the total measure- 
ment of which was 158,693 tons. In the course of the year 1897 
the number of steamers increased by 18, but the tonnage decreased 
by over 62,000 tons, and the number of sailing ships became less 
by 334, of 32,795 register tons. 

A comMUNICATION has been made to the Paris Academy 
of Sciences by M. E. Branly on the electrical resistance at the 
contact of two discs of the same metal. The author found that 
two smooth plane discs of zine or copper, when pressed 
together, offer practically no resistance to an electric current 
under any circumstances, In the case of aluminium, iron, and 
bismuth, however, the resistance, although small when the discs 
are simply pressed together, is greatly increased when they are 
forcibly brought together by falling from a height. The author 
is unable to offer any explanation of these phenomena. 


A metHop of determining simultaneously the electric 
and thermic conductivities of metals at different temperatures is 
described by Signor Paolo Straneo in the Aété dei Lince/, vii. 11. 
The principal object of the experiments was to ascertain how the 
thermic conductivity of a substance varied with the temperature. 
As regards the internal conductivity, the variations were found to 
be too small to be determinable to a sufficient degree of precision 
by existing methods. The coefficient of surface conductivity 


increases with the absolute temperature, like the coefficient of 
specific heat, but is at least a quadratic function of the difference 
of temperature between the body and the surrounding air. 


AccorpInG to a Consular report on the trade of 
Wuchow, made by Mr. B. Hosie, materials for the manufacture of 
paper in Kwangsi are very plentiful, and there is a considerable 
export of paper from the province, There are two kinds—(1) Sha- 
chih, or ‘‘gauze paper,” made from the inner fibrous bark of the 
paper mulberry which may be seen on every hand. This is the 
P’i-chi (bark paper) Kuei-chow. There are several qualities manu- 
factured, but even the best is poor compared with the product of 
the same material in Japan. he chief centres of manufacture 
are the districts of Ch’ien-chiang and Wu-hsiian and the depart- 
ment of Pin-chow. (2) Ts’ao-chih—straw or bamboo paper—from 
the rotted fibres of bamboo and rice straw, is manufactured in the 
Wuchow prefecture in the districts of Ts’én-chi and Jung. This 
is the ordinary coarse wrapping-paper of China. 

Tue idea of utilising the threads of the spider on a 
larger scale than is, or was, done by telescope makers is very old, 
but attempts have never been persevered in. About ten years ago 
a Madagascar missionary, Camboué, experimented with two kinds 
of spiders of that country. He seemed to be successful, but 
nothing further has been heard of his researches. In the pro- 
fessional schoo! at Chalais-Meudon, we see from the Judustrie 
Textile, spiders have now to spin for the benefit of the balloons 
which are used for scientific pis military researches. The spiders 
are grouped in dozens before a reel which withdraws the 
delicate threads, One spider can give a thread from 20 yards to 
40 yards in length, after which performance it is released, The 
threads are of a pinkish hue, and are washed to remove the sticky 
surface layer. Kight threads have to becombined. The resulting tex- 
ture is much lighter than ordinary silk of the same bulk, and strong 
cords for military balloons can no doubt be obtained in this way. 


TRONFOUNDERS are usually well aware that a certain 
loss is incurred in the melting of iron in a cupola; but there is 
little available data to guide them as to the average percentage 
that is lost. A careful furnaceman will always see that he pats in 
just a fair amount of iron over and above what is required to fill 
the moulds ; and on the accuracy with which he judges the amount 
without undue waste, is the skill of the cupola man indicated. If 
he is using much scrap of a nondescript character, he will find it 
necessary to be more liberal in his allowance for waste, says the 
Scientiic American, Mr, Thomas D. West has recently made 
some experiments in the melting of sand and chill castings, as well 
as on those protected with various coatings, in order to ascertain 
with some degree of accuracy the loss of cast iron by oxidation ; 
and he gives the result in a paper read before the Pittsburgh 
Foundrymen’s Association. It was found that the sand castings 
oxidised in melting to a greater extent than either the protected 
or unprotected chill or sandless castings. The average losses 
were :—Sand iron, 5°8 per cent.; sandless iron, 3°4 per cent.; 
chilled iron with lime wash, 3°8 per cent.; with graphite wash, 
3°4 per cent.; with silicate of soda wash, 2°9 per cent. 


A “ Dretomatic and Consular Report’ has been fur- 
nished by Mr. Gastrell, Commercial Attaché to her Majesty’s 
Embassy at Berlin, on a new Commercial High School—‘“‘ Handels- 
hochschule”—which has recently been opened at Leipzig, and which 
seems to be a kind of commercial university or college, where 
higher and finishing studies on commercial subjects may be 
obtained. Its object is to form the coping-stone to commercial 
education as a whole, in the same way as the university completes 
an ordinary general education. This new Commercial High School, 
says Mr. Gastrell, is an instance of German foresight in grasping 
future necessities, and in providing betimes the means of supply- 
ing them. Its effect will undoubtedly be to bring German 
education in commercial matters, which is already extremely 
high, to a higher level than ever before, and enable the German 
people to carry out commercial enterprise in the future even more 
successfully than they have done in the past. In the consolida- 
tion of the empire as a powerful, industrial, and commercial 
State, this high school is bound to play a prominent part, and 
will, no doubt, in the course of years develope to dimensions not 
dreamt of now. Asa whole the educational scheme it has in view 
is thoroughly pase and was thought out and planned by 
men having had practical experience in such questions, Professor 
Hermann Raydt is the present director. 


‘* An event of prime importance for the future of French 
metallurgy is the unexpected discovery of the extension of oolitic 
iron ore deposits which crop out, and have for a long time been 
worked on a large scale in the old department of the Moselle— 
deposits the underground prolongation of which into the arrondisse- 
ment of Briey, and up to the Meuse, has been proved by numerous 
borings. At present there are no less than 115 of these boreholes, 
and others will doubtless follow.” These observations were made 
by M. G. Rolland, who was charged for the service of the detailed 
geological map of France, with the Metz and Longwy sheets, and 
prepared an underground topographical map of the ferruginous 
formation of the new Briey basin, a reduction of which together with 
two sections he brought before the Paris Academy of Sciences, 
The total surface under which the deposits have already been 

roved workable is estimated at 54, hectares (133,442 acres) 
in which are classed as workable regions possessing at least one 
seam 1°75 m. (5ft. 8in.) thick, with 30 per cent. iron content. 
The total thickness of the formation, including the roof of sand or 
ferruginous limestone and the sterile rock between the ore seams, 
varies from 19 m, (21 yards) to 53m. (58 yards). The seam, 
the most valuable, which varies in thickness from 1°8 m, (5ft. 10in.) 
to 8°8 m. (28ft. 10in.) contains from 30 to 40 per cent. of iron, 





with 3 to 13 per cent. of lime, while richer levels are met with 
exceptionally. 


MISCELLANEA. 


Tue Department of Science and Art has received infor- 
mation, through the Foreign-office of an Exhibition of Electric 
Appliances to be held in Como next year in commemoration of the 
centenary of Volta’s discovery of the electric pile. 


Ir is stated that the deposit of Portland cement dis- 
covered near Owen Sound, Ontario, and the manufacture of 
which was begun in 1889, is proving practically inexhaustible, and 
the daily capacity of the factory will soon be increased to 300 
barrels, The prevailing price is 2°10 dols. per barrel of 350 Ib, net. 
The product is claimed to be fully equal to the English, German, 
or Belgian article, and, it is said, will eventually take the place of 
importations to Canada at least. 


A GIGANTIC salvage operation is about to be attempted, 
according to Fairplay. Last summer the Russian ironclad Han- 
giudd, while engaging in manceuvres, went to the bottom near 
Wiborg, off the Finnish Coast, after striking on a hitherto un- 
known rock. The wreck now lies in 96ft. of water, flat on her 
side, the bottom being. soft mud, into which the vessel has sunk 
about 20ft. The Neptun Salvage Association, of Stockholm, 
offered to raise the vessel for the sum of 950,000 roubles, on the 
condition that if the attempt failed, the cost of the operations, to 
the extent of a million knoner, should be reimbursed to the Asso- 
ciation. This offer has been accepted by the Russian Government, 
and the preliminary work has already commenced. 


Los ANGELES is exceptionally well provided with 
electric tramways, there being upwards of thirty miles of double 
track electric roads within the city limits. Two of these roads 
have been extended to the neighbouring cities of Pasadena— 
10 miles—and Santa Monica—16 miles. Electric tramways are 
also projected to Redondo—22 miles—and San Pedro—25 miles— 
and the latter road will be built this year, Mr. Vice-Consul 
Mortimer is informed that negotiations are in progress for the sale 
to an English syndicate of all the electric tramways in this city 
and vicinity. The cost of management would be greatly reduced 
if they were consolidated, and, if they can be purchased at a 
reasonable price, should prove a remunerative investment. Experi- 
ments are being made with a view to changing the motive power 
from electricity to compressed air. 

THERE is one branch of engineering business in which 
English manufacturers can successfully compete with Belgian 
engineers, says Mr, Consul-General de Courcy Perry, in his report 
on the trade of Antwerp. He refers specially to the construction 
of engineering tools and labour-saving appliances of different 
descriptions. Articles of this kind, if properly pushed by 
competent agents or by the personal exertions of principals, 
would, he thinks, find a favourable opening in Belgium. It is 
impossible, however, too lay too much stress on the importance of 
adopting a wise mode of introducing such articles. The most 
effective advertisement isa short and clear exposition in French of 
the merits of the appliance or tool in question, and in the case of 
an innovation the advantages it offers over the system it is 
intended to supersede, A judicious liberality in the matter of 
samples, when dealing with reliable firms, isseldom misplaced, and 
in the case of articles of real utility constitutes the most con- 
vineing form of advertisement. 


THERE is still in this country a great prejudice against 
the continuous rail, says the Electrician in an article on the Falk 
cast-welded rail joints. Itis thought by some that if a continuous 
track is laid, and the paving on the length of road removed, the 
track will buckle or ‘* hog ;” but experience has proved that this 
is not the case. In tramway work variations of temperature do 
not affect the rails as much as one might expect, owing to their 
being entirely covered in and supported by pavement. It is easy 
to ascertain the strain on the rails due to the variations of tempe- 
rature. Assuming a coefficient of expansion for steel of 0-0000065, 
and multiplying this by 75, which is a liberal figure for the 
number of degrees of maximum deviation from the temperature 
at which the welding is done, we get 0°000487, which is that part 
of its length which a rail would vary when exposed to a variation 
of 7i deg. A steel bar will extend 0:00003 of its length when sub- 
jected to a tensile stress of 1000 1b, per square inch. Dividing the 
estimated expansion by this figure, we get for the strain 16,200 lb. 
per square inch, as that due to 75deg. if no expansion is per- 
mitted. As 40,000lb. per square inch is a safe value for the 
elastic limit of steel, it can readily be seen that the elastic limit is 
not reached. Wherever joints have broken, in no case have they 
pulled apart more than 2in. This would seem to show that the 
pull which broke the joint was not a cumulative effort extending 
all along the line, but merely the result of a local strain extending 
but a short distance on either side of the joint. 


A GERMAN journal devoted to industrial matters re- 
joices at the prospect which the German iron industry at 
resent has of being able to supply the iron used in the ship- 
building yards of Germany. Hitherto foreign firms have supplied 
the greater part of the iron used by German shipbuilders, Great 
Britain has been the chief purveyor in this respect, as the British 
works were in a position to furnish the material both more cheaply 
and at a quicker rate of production than their competitors. Now, 
however, the German Association of Iron and Steel Manufacturers 
have been for more than a year engaged in discussing with ship- 
builders and ironfounders the best means of supplying their ship- 
building yards with German iron. This seems to be possible only 
if there is a considerable reduction in the price of iron, by some 
sacrifice on the part of the yards, and by the willingness of the 
railway management to reduce the cost of transport. The iron 
industry has gained much strength by the formation of a Union of 
German Ironmasters, and this Union is in a position to guarantee 
the due supply of German iron for use in the shipbuilding yards 
of the Fatherland. The chief factor to be reckoned with was a 
proportionate reduction in the rate of freight on the German rail- 
ways. On the Prussian State Railways a reduction in the rates 
of freight for iron destined to be used in German shipbuilding 
yards has been approved of and agreed to. This step opens up a 
bright prospect for the iron industry, and the results should prove 
the wisdom of taking such a step in the interests of the further 
development of the rapidly-growing iron industry of Germany. 


In discussing the subject of longitudinal bulkheads in 
connection with the loss of the La Bourgogne recently, a writer in 
the Scientific American says that the ship commenced to heel 
heavily from the moment she was struck, and that the deck before 
she went down was inclined at an angle of 45 deg. This heel was 
due to the fact that the longitudinal bulkhead which divides a 
ship from stem to stern into two equal halves prevented the in- 
rushing water from passing clear across the vessel, and threw her 
out of trim. As the heel increased, the water must have risen 
above the lower and possibly the upper row of gangways and port- 
holes, and, finding its way in throngh these, it must have hastened 
the end. It was the longitudinal bulkhead that caused the British 
battleship Victoria to capsize after she was accidentally rammed by 
the Camperdown, Had the water been free to tlow clear across the 
vessel she might have sunk until her bow was almost awash, but it 
is probable that she would have kept afloat long enough to be 
towed into harbour or run ashore, As it was, the starboard com- 
partments being filled, while those to port were empty, the ship 
was thrown over to starboard until the water, rushing in through 
the gun ports, completed the capsize. Our contemporary 
questions whether the safety of a vessel would not be better 
secured by making the transverse bulkheads more numerous, and 
dispensing with the longitudinal bulkhead except as a division 
between the engine-rooms. In this case, if a couple of compart- 
ments were filled by the smashing of a bulkhead in collision, the 
ship would be filled clear across from side to side, and she would 
merely settle low in the water, without any dangerous list to one 
side or the other. The question is well worth eareful consideration, 
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STEEL DAM IN ARIZONA, U.S.A.—DETAILS 


MR. F. H. BAINBRIDGE, ENGINEER 
(For description see page 148) 
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instructions. 

*,* All letters intended or insertion in Toe ENGINEER, or containing 
* questions, should be accompanied by the name and address of the writer, 
not necessarily yor publication, but as a proof of good faith. No notice 
whatever can be taken of 

*,.* We cannot undertake to return drawings or manuserupts; we must, 
"therefore request correspondents to keep copies. 


INQUIRIES. 


‘ AUTOMAT” PURIFIER OR FILTER. 
Sir,—Can any of your readers give me any information with “—s to 
the ‘* Automat” purifier or filter ? N. 








BEECH BOARD. 

Sir,—I enclose a sample of beech board made up of four ply of veneer, 
joined with some sort of waterproof glue. It was obtained from France, 
where this material is being used for wine casks, I shall be glad if you 
or avy reader of THe ENGINEER could tell me where to get this material 
in England, not necessarily in beech, but the glue must be waterproof. 

Liverpool, August 6th. M. T. R. 








DEATH. 


at his residence, The Towers, Heybridge, Maldon, 


On August 7th, 
aged 84. 


Essex, Epwarp HamMMOND BENTALL, 


ENGINEER. 


AUGUST 12, 1898. 
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FALLACIES CONCERNING BOILERS. 


Fa.iacres concerning boilers are at once numerous 
and highly popular; they are sufficiently varied to 
attract at once the engineer and the steam user. The 
origin of most of them is obscure; that fact in itself 
has long been proved to be no bar to the attainment of 
eminence. They are not merely traditional, they do not 
depend for their transmission from generation to genera- 
tion on word of mouth. They are carefully embalmed 
in the pages of text-books; and not the least interesting 
fact about them is that they mostly exist upon suffer- 
ance. It requires, indeed, not a little courage to attack 
many of them. To say that they are not true is virtually 
to write oneself an ass. It would be impossible, and 
not, perhaps, very profitable, to attempt to deal with 
any large number of boiler fallacies; we shall content 
ourself with the consideration of two or three. 

Let us take, in the first place, the statement which 
may still be found in many text-books, to the effect that 
the locomotive type of boiler is badly adapted to the 
combustion of coal, because coal gives off flame, and 
flame cannot be made to traverse a tube. This proposi- 
tion is usually illustrated by drawing an analogy between 
the boiler and the safety lamp. Flame will not pass 
through the holes in the wire meshwork. The student 
is told to take a piece of wire gauze, hold it over a gas 
flame, and note that much of the gas passes through 
unburned and can be ignited at the other side. This is 
just the case with the locomotive boiler; the flame will 
not traverse the tubes and the gas can be ignited at the 
chimney top. The truth is that whether flame will or 
will not pass through a tube depends on the draught. 
If that is sufficiently strong the flame can be drawn 
through a 2in. tube 8ft. or 10ft. long, as, indeed, can be 
seen at any time by looking through the sight holes 
provided in the smoke-boxes of certain stationary 
boilers of the locomotive type. Those who cite the 
behaviour of the safety lamp ought to have added that 
the flame can be very readily made to pass outwards 
through the gauze by blowing on it; and it is a matter 
of common knowledge among miners that increased 
ventilation has been responsible for more than one 
dreadful explosion, the strong current in the air- 
way driving the flame through the gauze. A con- 
siderable number of patents has been secured for getting 
over this difficulty, and the use of glass screens _sur- 
rounding the lower part of the lamp is now all but 
universal. By their aid not only is more light available, 
but the lamp is rendered almost proof against the effect 
of air currents. 

Another prevalent fallacy is that large volumes of 
carbonic oxide are given off by boilers. More or less 
elaborate calculations are supplied showing how great is 
the loss incurred in this way. A very favourable illus- 
tration of the loss was supplied by the circumstance that 
in the old days, when locomotives burned coke, it was 
by no means unusual to see a stream of blue flame trail 
from their chimneys the moment steam was shut off. 
The truth is, however, that it is by no means easy to 
obtain carbonic oxide from a furnace, because the gas is 
avid for oxygen—an alleged reason why it is such a 
deadly poison. It was obtained from the locomotive 
because with a very heavy fire on and the furnace door 
shut, it was impossible when the blast pipe ceased to urge 
the fire for the coke to obtain air enough for complete com- 
bustion. If any of our readers care to turn to our impres- 
sion for June 24th, 1898, they will there see that the fire- 
box of the Jupiter did not much resemble that in a modern 
locomotive. Such a box was always worked as full of 
coke as it would hold, and when an engine was about to 
start, the fireman packed even the doorway with long 
pieces of coke. Such a mass of glowing fuel required a 
very sharp draught to get air enough, and when steam 
was shut off it became a very good gas producer. But 
this was in no shape or way a proof that fuel was wasted 
in the shape of unburnt CO when the engine was pulling 
a train. Experiments carried out by Mr. Stead and 
Professor Kennedy years ago showed that under ordinary 
conditions very little CO is produced in marine boilers ; 
and similar tests made with stationary boilers only go to 





confirm the truth of what we said, namely, that a fire- 
man must take particular pains to obtain carbonic oxide 
in any quantity. 

Of all boiler fallacies none is more rampant or persistent 
than the theory that by preventing smoke we can save 
quantities of fuel. In dealing with this question, we believe 
it is necessary to assure our readers that we hold smoke to 
be a nuisance which ought to be abated, or got rid of com- 
pletely when possible; and that it is worth while to 
incur cost and loss to get rid of it. But this has 
really nothing to do with steam boiler economy. As a 
rule to which there are very few exceptions, no saving 
whatever is effected by making a boiler ‘‘ consume its own 
smoke.” It is quite true that economy often results from 
the use of self-feeding furnaces; or various appliances, 
patented or unpatented, with which we are most of us 
quite familiar. The improvement is brought about by 
quite different agencies. Thus, for example, a mechanical 
stoker which works well will maintain pressure with 
more regularity than a man. The proper quantity of air 
can be admitted, and no more, and soon. It was shown 
many years ago by C. Wye Williams, who was the 
apostle of smoke prevention, that the magnificent 
rolling billows of black smoke poured forth from the 
funnel of a Holyhead mail steamer owed their colour 
to a few ounces of finely divided carbon; that, in 
a word, a steamer’s smoke trail closely resembles a 
comet’s tail, in the insignificance of the quantity 
of tangible material which it contains. Sir W. Anderson 
showed far more recently that, so far from a smoky flame 
being a worse steam generator than a clear flame, it is far 
better. But the great practical fact is that boilers which 
are fitted to consume or prevent their own smoke, as a 
rule, are not such powerful steam producers as those 
which go through life smoking heavily and creating an 
atrocious nuisance, and the reason is not far to seek. The 
proper quantity of air required to burn a pound of coal is 
121lb. But this would only suffice if it were most care- 
fully mixed with the products of combustion as well as 
supplied to the solid fuel. In practice nothing of the 
kind is possible. It is, indeed, hoped that something near 
it may be secured by the use of powdered coal suspended 
in an air current as fuel. But that result has not yet 
been obtained. With an admission of but 12 ]b. of air per 
pound of coal, not only would a great deal of smoke be 
produced but carbonic oxide as well. With well-managed 
fires we may get down to 18 lb. of air per pound of coal, 
but 24 Ib. or 25 lb. is by no means an unusual quantity to 
admit if air is taken in over the fuel. The quantity often 
rises much higher. Now, every pound of air admitted 
to a furnace carries away with it a number of heat units, 
represented by about one-fourth of the number of degrees 
by which the air is hotter when leaving the boiler than it 
was when it entered the furnace. Thus, if the external 
temperature was 60 deg. and the temperature in the last 
flue close to the boiler was 860 deg., then the air was 
800 deg. hotter leaving the boiler than it was when it 
entered the furnace, and the loss would be about 200 units 
per pound of air. If we say that 1000 units represent a 
pound of steam, then each pound of air represents one- 
fifth of a pound of steam. The difference between a 
boiler furnace using 20 lb. of air and 25 lb. of air per 
pound of coal would then be a whole pound of water per 
pound of coal in favour of the former; or a boiler which, 
with 20 lb. of air per pound of coal, evaporated 8 1b. of 
water per pound of coal, would with 25 1b. of air evapo- 
rate only 7lb. In the first case there might be smoke, 
in the second there might be none. The claims to 
economy put forward by many inventors are ro doubt 
for the most part based on ignorance; and they are the 
more to be regretted because the mere prevention of 
smoke is in itself an end so desirable that steam users 
ought to be quite content with it, and not hope to attain 
the impossible. 

It would prolong this article to an unwieldy length if 
we went on to speak of various other fallacies with 
which some of our readers are perhaps acquainted ; 
such, for example, as the arguments on which the 
externally fired boiler is habitually condemned ; the sepa- 
rate brick furnace, the down draught grate, the sling 
stay, and so on. Possibly we may have something to 
say about these things at another time ; for the moment 
we must confine ourself to a few words on a very common 
fallacy with sea-going engineers. For some reason which 
has never been explained in a way that quite satisfies 
us, the density of the water in a marine boiler continues 
to rise as the water is used ov er and over again. A boiler 
is filled up with water of ,4, density, and after a w eck" 8 
steaming the density will Lave risen, perhaps, to 3}; or 
even more; no auxiliary feed being used, and the wastage 
being represented by a fall of an inch or two in the 
level of the water. Under these circumstances many 
engineers resort to scumming or blowing down, and filling 
up again with fresh sea water. If they get the chance of 
doing this for a sufficiently long time the crowns of the 
furnaces will be brought down. They ought to know 
that each ton of sea water originally put into the boiler 
contains so many pounds of salt and so many pounds of 
“lime.” Now, this “lime” is insoluble in hot water, 
although it is soluble in cold, and it is deposited on the 
plates and tubes. The salt remains in suspension and 
w wr not be thrown down until saturation takes place, say, 
at ,4, density. Now, if the engineer will only let things 
take their course, he will get a nice light deposit of 
“lime.” The water will then be cleared of it, and can 
throw down nomore. Even ifit could deposit all the salt 
in a boiler full, it would not be of sufficient quantity 
to do mischief. But the rise in density to which 
we have referred is not due to saturation, and the salt 
remains in’ solution, notwithstanding the augmented 
density. If, however, water already cleared of “lime” 
is blown out, and fresh sea water pumped in, each ton of 
the new water brings in its dose of lime, and so the 
furnace crown becomes thickly coated, and blisters, or 
comes down altogether. All this seems very clear and 
intelligible ; but it is very difficult to get sea-going 
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engineers to see it. We have heard of one superintendent | call boisterous gunnery, which is a waste of ammunition. | all Germany was at liberty to make; the Consequence 


engineer who took the utmost pains to prevent a salino- 
meter getting into the ships of which he had charge. He 
always maintained that a boiler never was safe with an 
engineer who used one. We do not go so far as this, but 
he had some justification for what he said. 


AMERICAN GUNNERY. 


We print elsewhere an article from the Scientific 
American written in reply to our article of June 10th last. 
We think that we are very nearly agreed with the 
author in all essentials, especially as he urges the need of 
the heavy quick-fire armaments on which warships now 
so greatly depend, being furnished to those United 
States armoured vessels which are so conspicuously 
deficient in this respect. We agree with him in the 
superiority of the United States fleet over the Spanish, 
not only in bulk, but, as it proved, in each fighting 
element, as we have pointed out, especially in our article 
of July 8th, on the destruction of the Spanish cruisers at 
Santiago. We do not, however, take, and we question 
whether our contemporary would seriously wish us to 
take, this as any maasure of the relative strength of the 
two navies. The Spaniards had one strong factor on 
paper at all events, as we pointed out in our article of 
April 22nd, namely, a compact force of unusually 
swift and powerful armoured cruisers. A_ really 
talented commander might have done something 
with this force, had he had a fair chance given 
to him, but we are not prepared to say that much 
could be done if this foree were broken up. It owed its 
formidable character to its being so well matched in 
speed. Break it up and it only became possible to aim 
at smaller results. There was a moment certainly when 
it looked as if Admiral Cervera had a grand start 
of any American reinforcements, if he ran to the 
Philippines, and Admiral Dewey’s ships ought not to 
have been able to cope with him. This seemed 
the very enterprise within his power, but probably 
he never had the option, even supposing him to 
have thought of it. Coals and guns ran very short. 
Pottoms were foul, and probably everything else wrong, 
everything except courage. That rather the larger half 
of Spain’s armoured cruisers, when deprived of some 
principal guns and crippled in speed, should fall an easy 
prey to the bulk of the American fleets assembled round 
the harbour could not be doubted. These cruisers, 
driven by mad orders from home to act without discre- 
tion as to time, were sent to destruction in a way that 
makes the light cavalry charge at Balaklava appear a 
sober tactical operation. 

There remains, however, one element in the fight that 
calls for serious attention, namely, gunnery. The Spanish 
shooting appears to have been inconceivably bad; that 
of the United States vessels very good. In fact, it comes 
a little hard on the american Navy that their excellence 
was exhibited in an engagement so one-sided. We have 
in dealing with the fight to point out first of all, for the 
sake of the general public, that the Spaniards had not a 
chance, and, after that, it is difficult to give due weight 
to the fact that the American Navy used their crushing 
powers to very good purpose, and the Spaniards their very 
inferior powers to very bad purpose. From all that we 
can learn, the American gunnery throughout the war has 
been decidedly good. Firing against land defences is dis- 
heartening work. So far as reports have come to us, the 
shooting was good; but, good or bad, nothing is effected 
unless actual guns are dismounted or magazines blown up. 
Masonry certainly can be knocked down. It may be ques- 
tioned, however, whether it is much loss—at all events, it 
may be doubted whether its destruction has not been very 
dearly purchased by the expenditure of precious ammuni- 
tion. The Spaniards might claim, and very likely claim 
with truth, that their sea defences were practically as strong 
as ever after American ships had fired long and heavily 
on them. Yet the American gunnery might have been 
very good, and have effected all that was feasible when 
the Spanish cruisers came out. At all events, the 
United States ships poured in their fire to great purpose, 
and this without the aid of heavy quick-tiring batteries. 
No doubt the Spanish men were shot down with those 
light quick-firing guns whose power we generally 
discount, because we hold that in severe close action, 
unprotected as they are, it would not be generally 
right to man them. Their primary object is to defeat 
torpedo attack or fire at men when practicable, although 
when an enemy is crippled, or when engaging under 
specially favourable circumstances, their fire is possible 
and doubtless very formidable against personnel ; and as 
a specially favourable circumstance must be noted the 
fact of the Spanish fire being so poor. A captain who 
tinds his ship under a feeble instead of a very hot fire 
ought at once to man all guns. The really heavy guns, 
that is, the 12in., are reported to have worked terrible 
destruction in a few cases; but the Spanish ships 
were set on fire in a way that argues good shooting with 
a considerable number of common shell of some power. 
The American is habitually a good shot, and we learned 
a century ago what a good naval gunner he is apt to be. 
We think it probable that this war, when the details are 
known, may give instructive evidence as to this, and we 
already know that gun fire as an element in war is 
shown to be of increased importance. It is right 
that we should take this lesson to heart. How do 
we stand in gunnery in our own Navy? When the men- 
of-war of various nations came into action against the 
coast batteries of Crete, we are glad to believe that our 
gunnery was conspicuous in its effect. It is said that 
the other warships fired for a time without any visible 
effect. On their ceasing, the British ships, feeling bound 
to take part, then opened fire, and the first shell burst 
just over the battery aimed at, the second went plump in, 
and the third cut down the flag, which was considered 
enough. There was luck in this, but the luck which 
only comes to good shooting. Nevertheless, we some- 


Altogether we are inclined to think that great differences 
exist in the standard of excellence and the achievements 
of different ships. We trust that our authorities will be 
more increasingly anxious to develope good shooting, 
to carry it out more frequently and systematically, 
and to devise means to measure and appreciate the 
results obtained. This is not always easy to do in firing 


at sea. 
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THE BOARD OF TRADE AND WATER-TUBE BOILERS, 


WuiLEe no marked change has been taking place in the 
attitude of the Board of Trade toward the water-tube boiler 
on board merchant ships, alike for passenger and for cargo- 
carrying purposes, still the makers of such boilers aud the 
shipowners who are anxious to adopt them have not in any 
way lost the footing they have already secured. In spite of 
the experience gained by the Admiralty, and the progress 
made with the adoption of the water-tube boiler in vessels of 
the Navy, this other department of the State persist in 
regarding the water-tube boiler as ‘novel.’ Thas it is not 
“untried,” however, they will ere long be compelled them- 
selves to admit from their own experience. Some five or six 
of the steamers owned by Messrs. Wilsons, Sons, and Co., of 
Htfll, are now in service, or are about to be commissioned, 
the boilers in which are of the Babcock and Wilcox water- 
tube type. Some of them have been at work constantly for 
several years, but most of them are of recent build. In all 
cases the sanction of the Board of Trade to the use of the 
boilers has been doled out in three-monthly periods, but it is 
satisfactory to know that the fastidiousness and vigilance of 
the Board have up till now had little or nothing to exercise 
themselves upon, and the three months’ certificate has 
always been forthcoming. Even in vessels for purely pas- 
senger-carrying purposes, the renewal of the restricted period 
of certification is being found a less difficult or inconvenient 
matter than was at first anticipated by owners of such 
vessels. The Clyde passenger steamer Meg Merrilees, for 
example, which is the first passenger steamer plying for hire 
in home waters tv be fitted with water-tube boilers—in her 
case of the Haythorn type—has had her original certificate 
renewed without question for a further period of three 
months, thus practically sanctioning her for the whole season 
during which she plies on the Clyde. In vessels where the 
jurisdiction of the Board of Trade does not strictly apply, 
such as steam pleasure yachts, tugs, dredges, &c., and, of 
course, in other countries than our own, water-tube boilers 
have for a number of years now been plentifully fitted, and 
at the present time the Babcock and Wilcox Company have 
contracts on hand for many thousands of horse-power of 
water-tube boilers, including one order of 5000-horse power 
nominal for the Société Cockerill, of Antwerp, and Seraing, 
Belgium. This same company has fitted to date approaching 
sixty vessels of all classes, and in many instances it has 
had repeat orders from firms who have had their boilers at 
work for vears. 


TRADE REVIVAL, 


To the capable seer always on the outlook for fresh varia- 
tions in the commercial barometer, indications are just now 
appearing on the horizon pointing to a trade revival which 
cannot be passed over in silence. Whether the outcome of 
increased trade confidence arising from the knowledge that a 
formal declaration of peace between Spain and the United 
States cannot now be much longer delayed, or whether 
induced by the increased continental demand which always 
appears in the autumn, certain it is that an improvement is 
becoming manifest in the iron and steel markets this August 
of a very distinct character. In Scotland and the North of 
England steel plates have been officially advanced, and 
prices of pig iron, warrants, and makers’ iron in both centres 
are steadily rising. On the Scotch market the advance has 
been fully 1s. per ton, and at Middlesbrough, 9d. per ton. The 
cash price for warrants at Glasgow has gone up to 46s. 8d., 
and makers’ price for No. 3 is 46s. Gd. Makers in Cleveland 
are demanding 41s. and 41s. 3d. for No. 3, and foundry iron 
has become so scarce that consumers are unable to get 
anything like all the deliveries they require. The distribution 
of new orders by private customers and by the British 
Admiralty in the steel-making districts for plates and angles 
is sending up the price of hematites, and on the Clyde 
Cumberland hematite warrants have advanced to 51s. 10d. 
cash and 52s. to 52s. 1d. one month, while sellers of North- 
East hematites on the Clyde exchanges demand 51s. 6d. to 
51s. 9d. cash, though they can scarcely realise the top price. 
Pig iron in the Midlands is scarce and high priced, and values 
are being kept up by the comparative smallness of make, 
which is much within the market’s demands. In the trade 
picture, as revealed from a home standpoint, the one unsatis- 
factory situation is South Wales, where the coal strike con- 
tinues to exercise a paralysing effect. Happily, however, the 
end of this conflict between capital and labour cannot be 
much longer delayed. There is every indication that a little 
more idleness, and the dispute will break down of its own 
weight, and the wheels of prosperous industry be again set 
going. Once this desirable condition is consummated, there 
should be nothing to prevent the trade revival which we have 
already noted in other parts of the kingdom extending also 
to the Principality and the adjoining iron and steel districts, 
with all its attendant benefits. The outlook for the iron and 
steel interests of the country is distinctly on the up grade. 


PATENT LAW. 


We cannot allow to pass without comment the letter and 
leading article on the subject of Patent Law which appeared 
in the Times of Wednesday last. The matter is of the 
gravest importance to British patentees and manufacturers, 
but it must suffice for the present merely to put the facts of 
the case, and the subsequent occurrences which are referred 
to in the letter by Messrs. W. P. Thompson and Co. in ques- 
tion, briefly before our readers. Here they are:—Messrs. 
Levinstein, of Manchester, petitioned for licences for 
the working of certain patents granted to Messrs. Lucius 
and Bruning, manufacturing chemists, of Hoechst-am-Maine. 
The petitioners required a certain patented material made 
by the German firm in connection with an invention of their 
own relating to dye-stuffs, but Messrs. Lucius and Bruning, 
whilst holding English patents, refused, it was alleged, to 
grant licences for the manufacture of the said material in this 
country, nor do they themselves manufacture it here. Fur- 
thermore, one of their patents had been refused in Germany 
and the other revoked, so that the material was free to all 
German manufacturers, Put shortly, this means that British 


of course, being that the British firm had to purchase fr; 

foreign firms. Now, in the Patents, Designs, and Trada 
Marks Act of 1883, there stands a section, No. 22, which 
enables the Board of Trade to order a holder of British 
patents to grant licences, if the Board is satisfied that th 

patent is not being worked in this country, or that the 
reasonable requirements of the public with regard to it ps 
not being supplied. This section has remained a dead letter 
for more than fifteen years, because no one dared to Venture 
on the expense which would be probably involved in haying 
it construed in a court of law. This, however, has, it 2 
satisfactory to learn, at last been done. The inquiry lasted 
eleven days, and the total expense is estimated at £4009 
This, although a large sum, is not too much fora valuable 
decision. The case was decided in favour of the petitioners 
and the Board of Trade has ordered a licence to be granted 
tothem under certain conditions of royalty, &c. The fayouy. 
able construction which has thus been put upon the clause 
will unquestionably quicken it to a useful life, after the iner 
condition in ms d it has been allowed to lie for too many 
years past. ' 

SMOKE, 

Av the first reading of the letter of a Scottish correspondent 
of the 7'imes one would say he is evidently not a Scotchman 
for surely no true Scot ever ran down any product of his 
country in the way this writer does. ‘It is only a very small 
area of the—Scottish coal—field,” he writes, ‘ that produces 
coal which a captain of the Navy would consent to take into 
his bunkers ;’ but when he goes on, slyly enough, to shoy 
that as regards evaporative properties, Slamannan coal does 
not differ greatly from Hood’s Merthyr, whilst it is freer from 
iron and sulphur, ‘and is much cheaper, anything from 
2s. 9d. to 50 per cent.,’’ one begins to wonder after all if he 
does not consider the Scotch coal the very best possible, 
whilst the whole fault lies with the Admiralty for not using 
proper smoke-consuming appliances. There is, indeed, not 
a little to be said in favour of this point of view. A gocd 
deal of expense might be saved if furnaces could be designed 
which would burn either Welsh or Scotch coal equally well. 
The Welsh colliers following in the wake of our ships when 
they go for manceuvres would be unnecessary, and if a little 
more coal had to be burnt, and a little more money spent on 
the construction of smoke-consuming furnaces, the ccst 
would be covered by the from 2s. 9d. to 50 per cent. lesser 
price of the northern product. But we may carry the question 
further, and consider the advantage that would accrue from 
the possibility of burning any coal picked up in foreign lan?s 
in case of war. There are several coals which, like the Scotch, 
are objectionable mainly on account of the smoke they pro- 
duce, and which would be of great service if once arrange. 
ments were made for the consumption of the black clouds, 
That such arrangements are within the bounds of possibility 
there is little room to doubt, in face of all that has been done 
in this direction of late years. 
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2ussia’s Sea Power, Past and Present ; ov, the Rise of the 

Russian Navy. By Colonel Sir George Sydenham Clarke, 

K.C.M.G.,F.R.S. With maps and illustrations. London: 

John Murray. 1898. 

For several reasons we regard this as a work deserving 
special attention. Our relations with Russia at the pre- 
sent moment may be said to be of paramount interest, 
not only to Russia and ourselves, but to China, and 
scarcely less directly to Japan, to European Powers, and 
so indeed to the world generally. Sir George Clarke is 
pre-eminently qualified to discuss this question, and ap. 
arently had taken the matter in hand some time ago, 
ut pressure of other work interfered with his design 
until recently, a circumstance which we think is not to 
be regretted, seeing that Sir George Clarke’s views will 
probably receive more attention now than would have 
been likely a year and a-half ago. That they deserve 
such attention we think fewreaders will doubt, and none the 
less because they are not what are generally held in this 
country. There is a great deal of originality and power 
in what he says, and although we do not absolutely 
agree with everything put forward, there is much tha! 
can hardly fail to commend itself to all, and there is a 
manly way of looking the whole question in the face and 
grappling with it that is healthy and desirable. 

The first seven chapters form a structure on which to 
base opinion, but we do not propose to notice them here 
further than to say that they consist in a valuable sum- 
mary of the features of the history of Russia’s expansion, 
especially with regard to her sea power, from the days of 
Peter the Great up to the present time. Sir George 
Clarke regards this development as inevitable in the 
nature of things, although greatly quickened and shaped 
by Peter the Great in the first instance. We cannot 
help asking ourselves whether Peter really fore. 
saw the future effect of his efforts so fully as may 
appear to us now. His action would be accounted 
for by the ambition to possess a fleet and to achieve 
immediate results by perhaps the most energetic 
and masterful despot on record. With passions and 
vigour of gigantic strength, and indulging himself in 
every wish that came uppermost, he had, happily for 
Russia, a paramount love of shipping, which, coupled 
with the desire of aggrandisement common in sucli 
natures, could hardly fail to produce great results. He 
was at all events peculiarly suited to the sphere in 
which he was placed, and his ability was extraordinary. 
Indeed he was as Sir George Clarke points out, the one who 
first shaped Russia as we know her. This brings us 
into the eighth chapter of his work, a chapter which 
taken alone deserves more attention than our space will 
permit. The chapter begins as follows :—‘ The crucial 
phases in the expansion of Russia were those which gave 
her a seaboard and harbours in the Baltic, the Black 
Sea, and the Far East. The first was accomplished by 
Peter the Great.” . ‘The second was achieved by 
Catherine II.” “The third has just received a 
fresh development of the most important character.” Sir 
George Clarke makes an interesting contrast between the 
very rapid development of the continent of America where 
the wave of population and of civilisation sweeps f. cm the 
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towards the centre of the continent, and the 
ly slow growth of life and civilisation in Russia, 
yarbarous nation gradually breathes and draws 
tion from the feelers it pushes out through its 
Had Russia been the inviting country that 
America is, it may well be questioned whether she could 
have escaped being overrun by colonists from the other 
nations of Europe before she was strong enough to resist 
it, She owes her presentshape, then, in a great measure 
‘es her poverty, and to the ungenial character of her 
climate. To return, however, to Sir George Clarke, he 

‘oints out that all Russia’s efforts and success cannot 
Frevent her having the terrible disadvantages attending 
all her seaports. The Baltic is partly ice-locked and 
Jand-locked. The Black Sea may be barred at the 
Bosphorus and Dardanelles; and Vladivostock, which 
until recently was her only port in the Far East, is ice- 
locked for about four months in the year. Port Arthur 
therefore is an acquisition of very great value, but still it 
ig four thousand miles from her capital. The White Sea 
has nob been mentioned because it is ice-locked and out 
of the way to an extreme degree, and could Russia ever 
secure the Persian Gulf she must hold the whole of it, for 
access to the Indian Ocean is choked by the Straits of 
Ormuz. 

Sir George Clarke next indicates the possible lines 
along which Russia may push forward over Asia, dwelling 
on the fact that nothing can prevent the expansion of 
great empires which flow over adjacent countries sooner 
or later until they meet with a barrier in the frontier of a 
really strong power like themselves. Moreover, addi- 
tions which appear to be questionable sources of strength 
at first, rapidly change their character ; thus, while Lord 
Salisbury may say, as he did, that Port Arthur is of no 
use to Russia now, no military or naval officer whose 
opinion is worth having will doubt that in ten years 
time Port Arthur will be as strong as Cronstadt or 
Sevastopol. 

So far it may seem that Sir George Clarke's object is 
to stir up the country to oppose Russian advance; but 
this is by no means the case in the ordinary acceptation 
of the term. He holds, on the other hand, that the 
position taken by this country and Russia as to her 
advance, are alike extraordinary, and indeed amusing. 
While England has grown and absorbed large tracts of 
land all over the world—2,600,000 square miles since 
1884, we are told in the ninth chapter—she has asked 
Russia for ‘‘ explanations ” whenever the latter has made 
any decided move. Growing ourselves, it has been a con- 
stant source of irritation that Russia should also grow, 
although Sir George says she “ has not occupied a square 
yard of territory which is now or has ever iste desired 
by Great Britain.” Curiously enough, Russia, while 
never asking England for explanations, has appeared to 
humour us by furnishing them to us. She has apparently 
known that it was easy to put us off and to push 
on steadily, no matter what explanations might be 
fortheoming. At the same time, it is pointed out 
that this is neither dignified for Russia nor satis- 
factory to ourselves, and Sir George Clarke urges that 
the “practical and intelligible policy which awaits 
realisation” is for England “to define her sphere of 
influence, to secure within it the application of the doctrine 
of free ports, to treat violations of this sphere as a casus 
lelli, and to prepare to defend it if the need arises.” 
This appears to be the pith of Sir George Clarke’s views, 
and it is well worthy of all the attention that can be given 
toit. We do not, however, think that he has put for- 
ward all the chief features that have to be considered. 

The picture that he draws of a sort of snow - buried 
nation slowly and naturally working its way into light 
and air is a powerful one. How are we to account for 
our taking what Sir George regards as a morbid view of 
the matter? How are we to explain the dread of the 
expansion of Russia being a different thing from that of 
other Powers? We might almost ask, if the above were 
the whole presentation of the case, if our rulers were 
constantly reading prophecy, and had been firmly im- 
pressed by the picture shown in the 38th Chapter of 
Ezekiel, of the vast northern Power, not then existing, 
“Gog” threatening the Holy Land, and the great ship- 
ping Power with its merchants and colonies, in con- 
junction with some Eastern countries, remonstrating 
with “ Gog;”’ in fact, literally asking for explanations, and 
apparently in vain. Grounds for alarm, however, which fall 
properly within the province of politicians exist ready 
to hand, which we are surprised should not be noticed 
by Sir George Clarke. Russia has an army of such a 
bulk that she can turn out roughly 5,000,000 of fighting 
men. For what purpose? Sir George Clarke has told 
us that she possesses no land that we desire, and, he 
he might add, very little land that any really powerful 
nation desires. Since the days of the First Napoleon has 
any man ever lived who desired to invade Russia? 
The Crimean War was technically an invasion, but 
only with the view of destroying power of aggres- 
sion. It never entered any being’s head, that 
we ever heard of, to propose to take the Crimea per- 
manently, and had Russia not accumulated the sinews 
of war she possessed in Sebastopol, the Crimea would 
never have been attacked. In short, while we fully con- 
cur in Sir George Clarke’s wish that the question of 
spheres of influence could be fully faced and discussed 
with Russia, not in a one-sided way, but each of us 
defining our limits, we think that it should be clearly 
pointed out that England’s friendliness to Russia must be in 
inverse ratio to the size of her army, even if we are met 
with the reply that hers with us is in inverse ratio to the 
size of our fleet. A Russia with an army of reasonable 
proportions to her requirements would be welcome, we 
think, to absorb all the horribly governed countries on 
her border as fast as she could; 200,000 men would be 
sufficient for such work. This, however, is not the 
Russia with which we are acquainted, but the Russia we 
know is one which, while she is the one continental 
Power which might safely set an example in a large 
measure of disarmament, is chiefly responsible for the 
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bloated armaments of Europe. For what purpose does 

Russia require five millions of fighting men ? 

First Stage Magnetism and Electricity for the Elementary 
Examination of the Science and Art Department. Organised 
Science Series. By R. H. Jupge, MA. London: W.B. 
Clive. 1898. 

Mr. JupE has made a long stride in the right direction. | 

He has cut himself loose from the trammels of conven- 

tion, and has boldly entered a new path in the teaching of 

elementary electricity. Itis rarely indeed that improve- 
ment does not result from the breaking of old ties. 

Strict consistency, rigid adherence to an existing paragon, 

are only too likely to result in the narrowing of ideas, and 

eventually to the checking of advancement. There is no 
body more tied down by such conventions than the great 
educational establishment of this country, the Science and 

Art Department. Its method of teaching science may not 

inaptly be compared to its system of teaching art. So-called 

freehand drawing is the foundation-stone of the latter—the 
slavish copying of lines and the consequent arrest of 
thought and imagination. So in science ; to pass its exami- 
nation one has merely to know a certain routine set of ques- 
tions and answers which might readily be composed into 
a new form of Magnall’s Questions. That there is a 
measure of good in both we have no wish to deny, par- 
ticularly in the case of art the technique learnt is of 
undoubted value; but in science it should be the endeavour 
of every student to see facts through his own eyes, 
to regard all phenomena from his own particular stand- 
point, and to cultivate and encourage a vivid imagina- 
tion. In an imagination properly controlled the whole 
secret of success in the study of science lies. It is 
the imagination which brings forward new theories ; 
that devises means of testing them; that pictures 
the reason of failures and success in experiments, 
and which thaws congealed and rigid theories. That the 
imagination should therefore be quickened in the minds 
of students is self-evident; but when loose and ill-trained, 
it is perhaps worse than none at all, and the object of 
elementary instruction should be to direct it when healthy, 
and encourage when weak. This will never be done by 
the use of rigid formule. Far more is to be expected 
from the method of the little volume before us, written 
ostensibly for the Science and Art Department, but, as will 
be seen, of far larger ideas than that Department demands. 
All who have studied the subject at all know well the diffi- 
culties which beset the learner in the theories of electrical 
and magnetic phenomena, particularly such as refer to 
static charges. To the beginner the idea of ‘ potential,”’ 
upon which the whole theory of electricity hangs, is 
fraught with difficulties; and, for this reason, the dis- 
cussion of the subject is customarily relegated to the last 
chapter in a book, where it receives but -indifferent 
attention. Mr. Jude has gone far more scientifically to 
work. He begins from the beginning with potential, and 
by the greatest care, ‘step by step, line upon line, 
here a little and there a little,” he leads his readers 
on from difficult questions to more difficult, till 
at last something closely resemblirg an intuitive con- 
ception of electric potential rewards the learner. To do 
this Mr. Jude has found it necessary, as all other writers 
have, to adopt an analogy. The usual water analogy he 
rejects, preferring in place of the “‘ difference in heads” 
to get an initial charge from the elasticity of an india- 
rubber bag provided with a cock and charged with air. 

If the air in the bag is at the same pressure as that of 

the room the conductor is neutral ; if there is an excess 

of air pressure the conductor has a positive charge; or 
if the bagis partially exhausted it has a negative charge. 

The air in the bag then corresponds to the electricity in 

a conductor, whilst the india-rubber corresponds to the 

electricity in the surrounding dielectric, and the air out- 

side the bag takes the place of the electricity of the 
earth. By the use of this bag, or in certain cases two 
bags, the fundamental theory of potential is fully 
explained to the reader, and upon the idea thus laid down 
the author goes on to build up the whole study of electricity, 
occasionally bringing in the actual bags themselves tomake 
his meaning plain. Nothing could be better, and we very 
strongly recommend not only junior but senior students 
to procure the volume for the sake of reading these first 
few chapters if nothing else. That they will give them 

a clearer conception of the reasons of electrical phe- 

nomena, we have as little doubt as we have that Mr. 

Jude’s experiments will tempt them to consider how 

much further the analogy might be carried, and what 

results it might yield. For example, not a little might 
be guined in the study of induction by the use of bags in 
an enclosed case. This Mr. Jude does not attempt, 
though we feel sure he must have seen an opening for 
the application of the idea. One thing, however, would 
have to be got rid of. That is, the two-fluid theory. To 

speak of a “minus charge” seems equivalent to defining a 

vacuum as a large quantity of nothing. A minus charge 

should evidently mean a lack of electricity, a partial 
exhaustion of the bag, and as long as that idea is held 

a great deal may be explained by the use of the bags, 

but as soon as it becomes necessary to have a positive 

amount of a minus quantity, matters seem to get a little 
confused. One begins to feel that either he is both having 
his pie and eating it, or neither eating it nor having it. 

If the ‘‘two-fluid theory” must be retained, why not use 

two distinctive names for the fluids, instead of calling 

them by epithets which ordinarily mean a greater or less 
quantity of one and the same thing? 

The rest of the volume—350 pages in all—is neither 
so good nor unconventional as the first part, but it is well 
up to the usual standard. We prefer, however to regard 
the book on the ground alone of the immediate opening 
upon the subject of potential, and for the clever way in 
which that is dealt with every praise is due to the author. 





Present Day Metallurgical Engineering on the Rand. By 
Joun Yates. 4to., 136 pages, 19 plates. London: Office 
of the Mining Journal. 1898, Price 21s. 





Tuts is a reprint of a series of illustrated articles that 


appeared in the pages of our contemporary the Mining 
Journal, in the latter part of last year. In these the 
author describes in detail the surface arrangements of 
three of the most important of the mines working the 
auriferous conglomerates of the Transvaal, confining 
himself to the treatment of the material from the 
moment of the landing of the skip at the surface, through 
the stamps, amalgamators, concentrators, cyanide vats, 
&e., to the discharge of the waste either to the spoil 
bank or the tailings pit. The mines selected are those 
of the Glencairn Maur Reef Company, with 160 stamps ; 
the Simmer and Jack Proprietary Mines, which have the 
largest crushing and cyanide extraction plant in the world, 
with 280 stamps; and the Jumpers Deep with 200 stamp 
heads. In each case careful descriptions, with very full 
dimensions, are given of the different elements in each 
plant, supplemented to some extent by pictorial illustia- 
tions reproduced from photographs; but in this latter 
particular we miss the assistance of a few well-arranged 
blocks, plans, or detail drawings such as might have been 
looked for in a volume of such luxurious size and 
excellent typographical execution. Unfortunately none 
of the plants described was actually in operation at the 
time that the work was written, so that the interest 
attached to the consideration of the results realised is 
necessarily wanting. The author has, however, provided 
a valuable résumé of the mining and reducing practice of 
the district on pages 81 to 88, and there are special 
descriptions of the slime treatment plants of the Jumpers 
Deep and Crown Reef companies. The main text is 
supplemented by a very important addition by way of 
appendix, under the title of the ‘“‘ Economics of Rand 
Mining,” namely, the statement by Mr. Hennen Jennings, 
one of the first technical authorities on Transvaal gold 
mining, read before the Mines Commission at Johannes- 
burg in May,’ 1897. This is a close and well-reasoned 
document, containing an enormous amount of illustrative 
detail in regard to yield and cost of the different opera- 
tions at the Johannesburg mines, with comparative 
figures from similar mines in other parts of the world. 
Taken together, the contents of the volume give a 
clearer view of the actual condition of the Rand mines 
than any work that has come under onr notice for some 
time past. 





SHORT NOTICES. 

Specification for Architects, Surveyors,and Engineers when Speci/y- 
ing, and for all interested in Building, Revised and enlarged 
quarterly. No. 2, 1898. London: he Builders’ Journal and 
Architectural Record, Price 2s, 6d.—No. 2 of ‘‘ Specification” is 
better than No. 1, and it needs no particular astuteness to 
rophesy that if it maintains its present standard there is a good 
future before it. There is no branch of building-engineering, if 
we may compound the terms, which is overlooked, and, as far as 
we can see, the brief and pithy observations are just what 
are required in drawing out specifications and in designing and 
working. 

Universal Directory of Railway Officials, 1898, Compiled from 
official sources. By S. Richardson Blundstone. London: The 
Directory Publishing Company, Limited, 1898. Subscription 
price 5s.; after publication to non-subscribers, 10s.—The fourth 
edition of this invaluable directory shows a slight increase upon 
former issues, due mainly to the larger treatment of foreign and 
iight railways. It is now probably as nearly complete as it is 

ible for such a book to be, only the statistics of certain foreign 
colonial railways being yet to add. 
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Caleb West, Master Diver. By F. Hopkinson Smith, 
Archibald Constable and Co. 1898. Price 6s, 

Caleul des Conduites @Eau. By Georges 
Gauthier-Villars et fils et Masson et Cie. 
2f. 50 cents, cartonné 3f. 

Forty-fifth Report of the Department of Science and Art of the Cou- 
mittee of Council on Education, with Appendices. London: Eyre 
and Spottiswoode. 1898. Price 1s, 10d 

Annales des Travaux Publics de Belyique. 
année. Deuxiéme serie. Tome III., 4¢ fascicule. 
Bruxelles: J. Goemaere, 21, Rue de la Limite. 

Russia’s Sea Power, Past and Present ; or, the Rise of the Russian 
Nacy. By Colonel Sir George Sydenham Clarke, K.C.M.G., 
F.R.S. With maps and illustrations. London: John Murray. 
1898. Price 6s. : 

Photography Annual: A Compendium of rhage ie Infor ma- 
tion, with a Record of Progress in Photography for the past Year. 
1898. Editor, London: Ilitfe, Sons, 
Sturmey, Limited. Cloth 3s, 6d, net, 
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THE PASSENGER STEAMSHIP GaLTEE More.—There has just 
been completed at the Leven Shipyard, Dumbartcn, a vessel 
named the Galtee More, designed and built specially for the 
Holyhead and Greenore service of the London and North-Western 
Railway Company. The Galtee More has been designed under the 
careful superintendence of Captain Binney and Mr. Orr, the com- 
pany’s representatives at Holyhead. She is 284ft. long on the 
water-line, 35ft. beam, and 25ft. deep. The lines are fine, and 
with a long range of deck-houses, two masts, and funnel, she has a 
handsome appearance. Accommodation has been provided for 
saloon and steerage passengers. The first-class dining saloon is 
situated on the main deck, just forward of the boilers. The state- 
rooms, which are immediately adjacent, are arranged along the 
boiler casing at each side, a few special state-rooms being situated 
on the bridge deck. The companion leading from the saloon to 
the main deck is large and roomy. The smoking-room is abaft the 
companion on the bridge deck. On the lower deck there is a large 
sleeping apartment fitted all round with sofas. The boat deck is 
carried right out to the side of the ship, and supported on stan- 
chions, thus forming a cover for the spacious promenade on the 
bridge deck. The vessel throughout is fitted with electric light, 
the telegraphs, steering standards, sidelights, and masthead being 
lighted by electricity. Special attention has been devoted to the 
ventilation of the passenger spaces, the appliances for this being of 
the most complete description, The machinery consists of two 
sets of triple-expansion engines, each set having four cylinders 
balanced on the Yarrow-Schlick and Tweedy system. Vibration 
is practically abolished at all speeds, which was amply proved at 
the recent progressive speed trials on the Clyde, when the vessel 
was run at speeds ranging from ten to nearly nineteen knots per 
hour, with no perceptible motion in any part. The boilers consist 
of two of the double-ended return-tube type, working under forced 
draught on the closed stokehold system, and there is also a vertical 
donkey boiler to provide steam for the auxiliary machinery and for 
heating the various compartments in the vessel when she may he 
lying up and the main boilers not in use, 
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ST. ANTHONY FALLS WATER POWER PLANT. 

Tur extensive electrical and hydraulic works on the 
upper waters of the Mississippi River, where it flows 
through the city of Minneapolis, are completed, and the 
twin and rival cities of the great North-west—Minneapolis 
and St. Paul—have within themselves a developed source 
of power which without electricity had gone to waste or 
had only been partially utilised. 

In their undeveloped condition the Falls of St. Anthony 
were nothing more than a series of rapids and minor 


The dam is of solid masonry, and has been thrown 
diagonally completely across the Mississippi. Starting 
on the south bank of the river, just below Tenth Avenue 
Bridge, it runs north for 420ft., and then almost due east 
for another 500ft. The power house, which is part of the 


dam, is erected on the left bank of the river, and lies 
beneath the bridge of the Minneapolis and Western 
Railway, about 800ft. below the Tenth Avenue Bridge. 
The dam is triangular in shape, the apex pointing up- 
stream, a little more than midway between the two 
banks. 


It is built of granite and blue limestone, with 
stone crib work on the 
front face, and a terraced 





face down stream. Under 
ordinary conditions the 
dam is dry; but at the 
spring high - water the 











river flows in a heavy 
stream over the entire 
width. To relieve the 
excessive flow, and to 
avoid any backing up of 
the water into the tail- 
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on the upper fall, and 
thus 
available power, three 
sluice gates are provided, 
two on one side of the 
power house and one on 
the opposite bank, These 
gates are known as “ bear 
traps.” Each ‘bear 
~~ trap’’ gate is 50ft. long, 
built of steel, and decked 
with wood. They run 
between solid stone piers 











Fig. 1-MAP OF HYDRAULIC WORK 


cataracts spread over a length of the Mississippi of about | 


half a mile. They were divided into two portions—the 


8ft. wide, 40ft. long, and 
25ft. high. Two of the 
gates are aprons hinged at 
the bottom and supported from behind by hinged sup- 
ports provided with rollers at the top—Fig. 3. To 


upper, lying between the banks and the small island of | raise the front apron, and thus close the gate, water 
Hennepin, developed before electricity had broadened | is let into the space between it and the support, 


the field of water utilisation; and the lower, left in its | which, rising under the pressure, elevates the gate. | 


natural state until a few months ago. 


almost in the centre of Minneapolis, dividing it, as the! drops and the gate folds down, allowing the water ' lutions. 


Seine divides Paris, in the heart of the manufac- 
turing and milling district, and near to a thickly 
populated part of the city, which has spread until 


races of the power plants | 


diminishing _ their | 


————— 
stream face of the entire dam and the sluice gates ; 
vided with an apron, 14ft. wide, of concrete, covered pO. 
steel rails securely anchored, protecting the toe vin 
dam from wash or scour. Of the 

The head-race is 207ft. wide and 600ft. long, the pect: 
of the dam facing the left side of the river formin, tion 
retaining wall, the other being the river bank ~ 
Protecting the wheel chambers is a substantial ste¢] self, 
frame, extending the whole width of the race, and rack 
porting a steel rack 207ft. long, which prevents ‘4 
passage of rubbish and ice to the wheels. (ye he 
upper surface of this rack an automatic cleaner dir ™ 
driven by an electric motor, travels, gathering up no 
mulations of floating matter, and depositing ‘then wad 
a travelling belt conveyor, which discharges them into 
sluice through which they pass to the river below the 
power house. P 

The power house—Figs. 4 and 9—is a well-lighted fire 











Fig. 3—“‘ BEAR-TRAP” 


GATE 


proof building 250ft. long, 57ft. wide, and 51ft. high. The 
wheel chambers are outside the power house, and are 43% 
wide. In front of the building are the hydraulic forebays 
each 40ft. wide and 250ft. long, leading to ten masonry 
flumes separated from each other by masonry partitions 4 
thick. At the end of each flume a partition or head wall 





7ft. Gin. thick separates it from the dynamo room, an 

| holds the flume head thimble 8ft. in diameter, closed 
| with a cast iron cover. The covers carry the stuffing. 
| boxes through which the wheel shafts pass to the 
| couplings on the generators. 


Each hydraulic unit consists of four horizontal Victor 


The falls lie | To lower it, the water is let out, when the support | turbines, each 42in. in diameter, run at a speed of 130 revo. 


Each gives 250-horse power. They are erected 





it has touched the suburbs of St. Paul, and thus 
joined the two cities. Minneapolis is the greatest 
wheat and maize grinding city in the world, and 
the north bank of the river is covered with great 
flour mills and grain elevators. On the south- 
western bank are numerous saw mills, which cut 
into planks the lumber floated down the Mississipj i 
from the forest lands of the North-west. The 
power necessary to drive the mills and elevators 
has hitherto been to some extent derived from 
turbines and water-wheels, driven by water from 
the upper falls, where a head of 50ft. yields from 
50,000-horse power to 100,000. In addition to this 
a large amount of power is required to operate the 
electric tramway systems running in and joining 
the two cities. This power has been supplied 
previous to the completion of the work under con- 
sideration from three electric stations, in which 
5900-horse power has been generated from dynamos 
belted and directly coupled to steam engines. Com- 
pared to the development of the power of the upper 
falls, the electrical and hydraulic work recently 
completed is of considerably less importance. It 
makes use of only one of the small cataracts of 
the lower falls, about 460 yards below the principal 
fal. At this point a flow varying from 60,000 
eubic feet per second to a minimum of about 2500 
cubic feet per second, with an average flow of 6000 
cubic feet under a head of about 20ft., is obtainable, 
but only by the construction of a long dam stretching 
from side to side of the river—see Figs. 1 and2. This has 
a'lowed of the development of an available average energy 
of 12,000-horse power—the maximum at high water rising 
as high as 120,000-horse power. 

This great work has been carried out by the St. Anthony 
Falls Water-power Company, operating in conjunction 
with the Twin City Rapid Transit Company, which owns 





Fig. 4-PLAN OF END OF POWER HOUSE 








Fig. 2—-VIEW OF HYDRAULIC WORKS AND POWER HOUSE 


to pass over the level deck. By using this type of 
gate, a surface discharge is provided to carry cff logs, ice, 
and rubbish, which would otherwise be caught in the 
racks. The third gate is of the slide type, and is worked 
by large screws with ball-bearing nuts, operated by a 
small water-wheel in one of the piers. Betwe2n the 
sluice gates and the right bank is a log sluice, ar d b2tween 
the sluice gates and the power house is anothr. Fach 
of these is 6ft. wide and 
200ft. long, with stone 
walls, and bottom of con- 
crete and railroad iron 
laid in cement. At periods 
of high water the logs, as 
they come down, pass over 
the dam; at low water 
they are passed through 
the log sluices. 

The dam is divided into 
three sections, the first, 
starting from the log 
sluice beside the power 
house, 50ft. long, 12ft. 6in. 
above the bed of the 
river, extending below the 
bed 16ft. Then come 
two of the bear-trap gates. 
The second section is 
444ft. long, 14ft. high 
above the bed of the 
river, and similar in con- 
struction to that of the 
first section, except that 


in the turbine chambers, four wheels on a single shalt, 
giving a total to each unit of 1000-horse power. The 
water passes into each flume through two head gates, 
each 8ft. wide and 9ft. high, operated by a hoisting 
attachment on the deck of the wheel chamber. Each set 
of four turbines discharges into a separate arched tail- 
race tunnel, passing under the power house and discharg- 
ing into the main tail-race, 100ft. long, below the power 





and operates the entire tramway systems of Minneapolis | the coping is of steel and concrete in lieu of Fig. 5—-STEP-DOWN TRANSFORMERS IN. S8UB-STATION No. 3 


and St. Paul. This latter company has contracted for 





the ent re output from the power house, under a lease to 
run for forty years, the power to be transmitted for dis- 





granite. The third section is 866ft. long, 18ft. 
above the bed of the river, and exactly similar in construc- | house. The floor of this race, as well as the foundations 
tion to the first section. Between this section and the river | of the power house, is of solid concrete, 2ft. thick. At 


tribution to transformer and rotary converter sub-stations | bank is the third 50ft.-wide bear-trap gate, while between | the eastern end of the power house are two 2lin. hori- 


—the former steam stations, 


| this and the bank is the second log sluice. The down- | zontal wheels, used to drive the exciting dynamos. 
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The governor used to control the admission of the 
ator to each wheel is the B type of Lombard governor, 
“ iteed to keep the speed of the wheels constant, and 
tery fluctuations due to large load, to within 5 per 
ag normal under all conditions. This is belted to a 
alley on the turbine and generator shaft. It 
ar of a governor directly controlled by the belt and 
pod consecutive hydraulic rams, the third “operating 
ihe gate - closing mechanism. 
The dynamo room runs the en- 
tire length of the building, and 
ig lighted by windows looking 
west down stream. A gallery 
10ft. wide runs along the east 
wall. In this gallery are the 
«witchboard, transformers, light- 
ning arresters, Xc., and the 
general oftices, while below is a 
recess in which the cables from 
the switchboard run. An elec. 
tric travelling crane runs from 
end to end of the room. In 
the illustrations showing the 
plan and section of the plant 
an exciter is shown _ belted 
to each generator. This was 
changed later, independently- 
driven exciters being employed. 
Toavoid shutting down from pos- 
sible scarcity of water or extreme 
frost, provision has been made 
in the design of the dynamo 
room for a steam plant of capa- 
city equal to that of the hy- 
draulic plant. In line with each 
generator a 1000-horse power 
yertical triple-expansion” engine 
will be erected, to be coupled 
to the extended shaft of the 
dynamos. A 12,000-horse power 
boiler plant will be erected on 
the bank side of the power house. 
The installation of this steam 
plant, while decided upon, has, 
however, not yet been begun. 
The ultimate capacity of the 
plant is 10,000-horse power in 
ten hydraulic or steam and 
electrical units of 1000-horse 


structure. 


The field frame may also be moved along the | 3500-volt circuits, and one for the 12,000-volt circuit, 


base parallel with the shaft, to allow the armature to be | differing from each other only in the number of gaps 
inspected and repaired without unbolting and lifting the | provided. The step-up transformers, Figs. 6 and 8, are 


upper half of the field ring. 


The armature is of the slotted core type, built up of | air-blast type. 


| six in number, each of 233 kilowatts, and are of the 


The core of these is built up of 


laminations which, to avoid the use of bolts, are dove- | well-tested iron lamination, supported on and_ insu- 
tailed into the spider, as the central support is called. | lated from an iron frame and divided into sections. Air 
Ventilation of the core is secured by air spaces radiating | ducts, Fig. 10, running up through these and between tke 





power each. 

The system of distribution is 
a combination of the direct- 
current and three-phase alter- 
nating current, the former gene- 
rated for the service of the 
Minneapolis tramways, and the 
three-phase with converter sub- 
stations for the suburban and 
inter-urban and the St. Paul 
roads. Vive alternators and two direct-current dynamos 
are now in position in the power house ; two alternators 
and one direct-current machine will be erected as soon as 
they are required. 

The alternators are of the 36-pole revolving armature 
type, with a rated output of 700 kilowatts, or about 
1000-horse power at 3450 volts, when running at 133 revo- 
lations per minute. The periodicity is 85 cycles. Each 
alternator stands 10ft. 8in. high on a base 12ft. 6in. by 
J0‘t. 10in. The armature shaft is extended 12in. beyond 
the outer bearing, to allow the engine coupling to be 











Fig. B-COMPLETED TRANSFORMER 


attached when the steam plant is installed. The poles 
are built up of steel laminw, insulated from each other 
by a coating of japan, and are cast into the field ring, 
Which is heavily ribbed to’ increase its rigidity. The 
field winding is made upon’ metal shells from which it is 
thoroughly insulated, and poles and winding are arranged 
or easy removal of the latter from their position without 





Fig. 7—ViIEW OF DYNAMO ROOM 


at intervals from the centre. The lamin# are insulated, 
and previous to the application of the coils, the slots are 
also lined with a substantial insulation. The coils them- 
selves are all made and insulated before application to 
the core. The diameter of the armature is 7it. 6in., and 
the peripheral speed 3140ft. per minute. The air drawn 
in through the spider circulates through the ducts in the 
core and thoroughly ventilates the armature. The col- 
lector rings are on a separate spider insulated from it by 
heavy moulded mica, and from each other by thick 
insulation dises. The armature complete 
25,000 lb., the complete alternator 84,000 Ib. 
The direct generators are eight-pole machines, each of 

700 kilowatts capacity. The no-load voltage is 575 volts, | 
and the dynamos are over compounded to 600 volts. In | 
these the ribbed field and poles are of cast steel, the poles | 
being bolted to the field ring. The spools are of malleable | 


| transformers. 
weighs | 
regulation, varying only 1 per cent. from no load to full 


coils allow of perfect ventilation by cool air blown 
through them from underneath. The force of the draught 
is controlled by shutters atthe top. The air is furnished 
by a 60in. blower driven by a four-pole direct-current 500- 
volt motor directly connected to the fan shaft. It 
supplies 3 cubic feet of air per minute at 1 oz. pressure 


| per kilowatt to the transformer, while the energy re- 


quired to drive the motor is little more than one-tenth of 
1 per cent. of the full load kilowatt capacity of the 
The efficiency of these transformers is 
98 per cent., and they are designed for extremely close 


load. Each transformer was subjected to a test of 20,000 
volts alternating before acceptance. Each weighs 4500 
Ib., and stands 58in. high on a base 38in. by 33in. 

The direct current is fed directly from the switchboard 
into the main railway overhead system of Minneapolis, 


iron, with the shunt and series winding placed side by | over lead-covered cables, some running to the trolley 


side instead of over each other. 
up of laminations dovetailed to the supporting spider, | 
with 4in. ventilating ducts. The winding is of insulated 
copper bars set in the peripheral slots, and the com- 
mutator and shell being forced over an extension of the 
armature spider, are made a solid part of the armature. 
Hand wheels with worm and screw control the movement 
of the brush-holder, and shift, raise, or depress the brushes 
simultaneously. The weight of the armature is 34,000 lb., 
of the complete generator 110,000 Ib. 

The exciters are six pole 100 kilowatt 280 revolution 
direct-current machines, supplying exciting current at the 
same pressure as the larger direct-current dynamos, the 
construction of which they closely follow. The arma- 
tures of these each weighs 32001b. They are directly 
connected to the smaller turbines. 

The system of distribution is clearly shown in Fig. 11, 
as are the details of the main and subsidiary switchboards. 
The main switchboard occupies the gallery over the 
generators. Itis of the panel type, and is divided into 
three sections—alternator, railway, and exciter, twenty- 
three panels in all. The panels are of polished blue 
Vermont marble. The alternating-current switchboard 
consists of one panel for each generator and five feeder 
panels. Any alternator may be connected to any feeder, 
or all may be run in parallel, and two sets of independent 
bus bars are provided for convenience in starting the 
rotary converters. The direct-current switchboard is 
made up of two generator panels, eight double-feeder 
panels, and a total output or station panel, the latter 
carrying a 700-volt volt meter, and 2500-ampére station- 
output recording watt meter. The meter board has two 
panels, one for each exciter. Each of the panels carries 
its full equipment of standard instruments and switches. 
The direct-current panels are in addition provided with 
automatic circuit breakers. At one end of the gallery 
are set the increasing or step-up transformers for the 
transmission, and the static discharge board, equipped 
with alternating-current lightning arresters of the short 


The armature is built | line ‘direct, others to a tower about 200ft. away, from 





Fig. 8S-CONSTRUCTION OF TRANSFORMER 


which the cables run underground to feeding points on 
the Minneapolis and St. Paul inter-urban system. 

The system of distribution of the alternating current is 
more complex, and necessitates three separate transfor- 
mation and conversion sub-stations—two in Minneapolis 
and one in St. Paul. These plants are installed in the 
buildings containing the steam plants, now still and un- 








disturbing either armature or the remainder of the field 


gap type. 


This is made up of three panels—two for two | 


used, of the Twin City Rapid Transit Company, and the 
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Sub-station No. 1 is near the centre of Minneapolis, and 


two plants side by side admit of a striking comparison. , The switchboard in sub-stations 1 and 2 consists of two | ADMIRAL SAMPSON’S REPORT ON [pp 
alternating and two direct-current panels on each; in sub- STRUCTION OF THE SPANISH F LE DR, 
station No.2 one alternating and one direct-current panel. , ‘ { LEED, 


contains six step-down transformers of 215 kilowatts 
each, two induction regulators, two alternating and two 
direct-current switchboards, and two 600-kilowatt rotary 
converters. Sub-station No. 2 is four miles from the 
power house, and contains three 215-kilowatt transformers, 
and one 600-kilowatt rotary converter. Sub-station No.3 


————————E 


















Fig. 9-SECTION THROUGH POWER HOUSE 


is in St. Paul, and ten miles distant from the power 
house. Its electrical equipment is similar to that of 
No. 1. To sub-stations 1 and 2 the current is transmitted 
at the initial voltage of 3450 volts over two triple-con- 
ductor lead-covered cables laid in cement-lined iron 
conduits, with manholes 500ft. apart. The course of the 
current from the switchboard is, first, through a bank of 
alternating-current lightning arresters, then over the 
transmission lines to the step-down transformers, in 
which the pressure is reduced to 387 volts. At this 
pressure it enters the converter switchboard, and, passing 
to the alterriating-current side of the converters, is changed 
in nature, issuing from the commutator side as continuous 
current at 600 volts. It then passes through the railway 
panel of the switchboard to the overhead wires. 

The transmission to sub-station No. 3 at St. Paul 
involves the use of the step-up transformers at the power 
house. In these the pressure of the current is raised to 
12,000 volts, and the current takes a course similar to that 
just described, and a like reduction and conversion are also 
effected, the current entering the main St. Paul direct- 
current network at normal working pressure. The con- 
struction of the step-down transformers is similar to that 
of the raising transformers, and they are also cooled by 
an air blast from 50in. blowers directly driven by four- 
pole 550-volt motors. The rotary converters are eight- 
pole machines of 600-kilowatt capacity, each running at 
540 revolutions witha direct-current voltage of 580 volts 
at allloads. The alternating current, or receiving volt- 
age, is that of the secondaries of the step-down trans- 
formers—-387 volts. The general design and construction 
of these rotaries are similar to those of the railway ma- 
chines, with the addition, of course, of the alternating 
collector rings. The interior diameter of the armature is 
6ft., and the peripheral speed 7500ft. per minute. The 
approximate weight of each converter armature is 
17,500 Ib., and of the completed machine 51,000 Ib. 

Owing to the comparatively short distance between 
the generators and the converters, and the use of under- 
ground cable instead of an overhead line, artificial 
inductance has been introduced to secure the necessary 
flexibility in the direct-current voltage of the rotary. 
This consists of a three-phase open magnetic circuit 
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They are similar in general construction to the panels of 
the switchboard in the generating station. In order to 
protect the rotaries in case of reversal of current, an 
automatic device is provided in each direct-current panel, 


by which in case the current on the direct-current side | 
should be reversed, the circuit | 


breaker is automatically brought 
into action, breaking the circuit 
and protecting the machine. 

One unique feature of this in- 
stallation should be mentioned. 
Whereas the majority of water- 
Farag a0 power plants have come into being 

to supply power where steam was 

absent, this plant has supplanted 
gi? a complete steam system, and no 
€3 more impressive comparison can 
be conceived than that afforded 
by a view of one of the plants 
made up of rotary converters and 
transformers operating in silence, 
standing beside great engines with 
belts and countershafting, backed 
by huge batteries of boilers, all 
superseded and still. The ami- 
cable co-operation of hydraulic 
engineers, alternating-current elec- 
trical engineers, and the engineers of the tramways system, 
has resulted in the construction of an electric generation 
and transmission plant—a model of the most advanced 
electrical practice. 





Tut: official report of Admiral Sampson in no way 
| the view that we already have taken of the character 
| battle outside the harbour of Santiago de Cuba of July 15 
| but it corrects some errors as to important facts, and fils 
some important gaps in our information. In our artic , 
July 8th on the reports then received, we noticed the ¢ he 
circumstance that the Infanta Maria Teresa wag oon 
tioned as leaving the harbour, although the «x count ft ve 
escape detailed the order in which the other ships eme the 
and how they were each subsequently dealt with bee 
United States fleet. The Cristobal Colon was reported o 
having been the flagship and having taken the lead. [j ~ 
appears from Admiral Sampson’s report that the Tnfar “a 
Maria Teresa carried Admiral Cervera's flag and took th 
lead, the Vizcaya, Cristobal Colon, and Almirante 0 ue a, 
following in respective order. quando 

It is not difficult to understand that even an abl 
reporter, who could scarcely have been on the lock ets 
and seen the actual ships as they emerged, might be sae 
to ascertain their relative order afterwards. It jg “ee 
satisfactory, however, to have a mistake with to mee 
to the flagships. Does Admiral Cervera’s statement as toth 
absence of heavy guns apply to the Infanta Maria Teresa 
instead of to the Cristobal Colon? We can more readily 
understand that this might be the case with a ship fitted out 
gradually in Spain than in a ship bought complete from 
Italy. But it follows that poor Cervera was, indeed, jp 
desperate case if it came to fighting, for he had nothing on 
board except ten 5:5in. guns of Hontoria pattern, firing 
86 lb. shot and 751b. shell—difference in weight tending ¢, 
encourage bad shooting. The muzzle velocity of these guns 
is nominally 2000 foot-seconds, but probably it was very 
much less, and the guns are not quick-fire pieces, Thi, 
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Fig. 11-DISTRIBUTION SYSTEM 


Our thanks are due to Mr. William de la Barre, chief 
engineer; Mr. E. P. Burch, electrical engineer of the Twin | 
City Rapid Transit System; and to Mr. I. R. Edmands, | 
engineer-in-charge repre- | 
senting the General Elec- | 
tric Company of America, | 
the contractors for the 
entire electrical system, | 
for much of the infor- 
mation contained in this | 
article. 








THE CLIMATE OF CUBA, 
The United States Weather | 
Bureau has published a bulle- | 
tin—No, 22—on the climate 
of Cuba, with a note on the 
weather of Manila. During | 
the ten years 1888—1897 the | 
highest yearly mean tempe- | 
rature was 77°2 deg., and | 
the lowest 76°1 deg. The | 
warmest month is July, with | 
an average temperature of | 
82°4 deg., and the coldest | 
month is January, with an 
average of 70°3 deg. The 
highest temperature recorded | 
was 100°6 deg., and the lowest 
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Fig. 1O—VENTILATION SYSTEM OF TRANSFORMERS 


inductance coil placed between the transformer and each 
rotary, and allows of a great range of adjustment in the 
direct-current voltage. The coils are simple bundles of 
iron wire, wound with a finely-stranded cable, and are 
assembled in protecting cases. They are cooled by a 
current of air taken from the blower which cools the 
transformers. These coils are also useful in preventing 
idle current from circulating between the two rotaries 
operated from the same transformer, should their field 
adjustment not be carefully made. 








| September is still more remarkable, 





19°6 deg. The greatest rain- 
fall occurs in October and | 
June; the yearly average for | 
thirty years was 51°73in , but | 
the amount varies consider- | 
ably in different years. The | 
greatest annual fall was | 
71°40in., and the smallest | 
40°59in. Thunderstorms are 

of almost daily occurrence in | 
the West Indies, but little | 
damage results fromthem. Meteorological observations have been | 
made for many years at Manila Observatory. From tables compiled | 

Prof. Hazen it appears that the average annual temperature is 

80 deg. The hottest month is May, with an average of 84deg., | 
and December and January are the coolest months, each with an | 
average of 77 deg. The highest temperature recorded was 
100 deg., and the lowest 74deg. The mean annual rainfall is 
75° 43in., of which more than 80 per cent. falls between June and | 
October. Departures from the average are in some instances 
remarkable, the extremes varying from 12lin. to 35°6in., while 
the fall of 6lin. in one September, and only Zin. in another 


























vessel is identical with the Oquendo and Vizcaya, perhaps 
including the deficiency of their primary armament. The 
5:5in. guns of the last are entered as quick-fire in the Naval 
Annual, but we should now think that it probably is a mis- 
take. Each of these ships then had no chance of fighting, but 
they ought to have had a fair chance of escape if they took 
the American fleet by surprise with their 20 knots of speed 
and 12in. belts. These belts, are, it is true, narrow, but with 
an armoured deck they shovld protect the engines and vital 
parts of the ships. It is no use in repeating at length what 
we have before said on the subject; we may, however, 


| briefly note from this report that the American 
| fleet was kept vigilantly on the alert, that any 
| chance that might exist of misleading them by repeated 


feints, or of taking them by surprise, was taken away by 
peremptory orders from Spain, and that when the Spanish 
fleet emerged the United States men-of-war closed rapidly 
on them and poured in a fire which seems to have been 


| singularly well directed. One sentence in Admiral Sampson's 


report also we cannot pass without notice: ‘The Spanish 
vessels, as they dashed out of the harbour, were covered with the 


| smoke from their own guns, but this speedily diminished in 


volume and soon almost disappeared. The fire from the 
rapid-fire batteries of the battleships appears to have been 
remarkabiy destructive.” The Iowa has six 4in. and the 
Brooklyn has twelve 5in. quick-firing guns; all the remain 
ing quick-fire guns of the American ships were six-pounder. 
The former, then, was the formidable adversary in a running 
fight. As to the rest, much might have been hoped from 4 
bold rush, aided by-smoke, for the latter could not have 


| preceded the ships or greatly interfered with their <irection, 


while it might well prevent careful aim at them. 

We are now told that the Maria Teresa’s fire main was cul, 
and she was set on fire and ran on to the beach hopelessly 
burning at six and a-half miles from Santiago harbour 


| entrance, and the Oquendo, a quarter of an hour afterwards, 


about half a mile further. ~The Vizcaya shared the same 
fate, being beached in a burning condition fifteen miles from 
the harbour. The Cristobal Colon, however, got six miles 
lead of the American ships Brooklyn and Oregon, and ought 
to have made a good race. The Brooklyn has 1°9 knots 
superior speed, but the start the Cristobal Colon got 
enough evidence that had the Spanish ships been in reason- 
able condition, and had reasonable latitude given them by 
their rai it was quite possible that they might have 
escaped. ; 

Without question, had they been provided, cl: 
manded, and manned as the American ships were, an 
had the American ships been provided, commanded, a0 
manned as the Spanish were, the escape would have bec® 
effected. 
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as an imaginary curve of loads, and proceed to draw a curve of 

LETTERS TO THE EDITOR. moments for this imaginary system of londiaig, the new curve will 

~ do not hold ourselves responsible for the opinions of our give us the form assumed by the neutral axis of the bending beam. 

(We correspondents.) Now, in the case cited at the beginning of this letter the bending 

ee moment is constant, hence the curve for it is a rectangle ; and the 

AMERICAN LOCOMOTIVE PERFORMANCE. new curve of moments for this rectangle considered as the load 

'The following run, made by a Baldwin’s compound on the pa i "thi. perenne . - pfs — bee : = — 

sin, —The , , , ..- axis in this case. But the curve has alr een shown ea 

Chicag?; Milwaukee, and St. Pan} re scigre nce js os peer circle. The discrepancy is small, but wherein ose it lie? Ishould 

many respects 80 exc her : ‘ re " | be very pleased if any of your readers will kindly enlighten me 
me yar columns. The engine was of the now well-known ten- | on the point 

1B ve d type, with four-coupled intermediate drivers and leading | ; P 

whee Mr. Ivatt’s massive engine, No, 990, it will be noted, is 


I a. 


designed 





on asimilar plan. The Chicago, Milwaukee, and St. Paul 
locomotive had cylinders 13in. and 22in, by 26in.; driving wheels : : ; 
oeogin. in diameter ; a total heating surface of 2244 square feet Sin,—I should like to induce employers, managers, and foremen 
bft. a "iler Sft. in diameter, with 264 2in. tubes 15ft. long. engineers to contribute their ideas on, and their experience of, 
and ix. date named, this engine, No. 839, was allotted the task | pee sharing among workmen, For a number of years I have 
» working the 3 p.m. train ex Chicago Union Depdt to Milwaukee, | been keenly interested in this subject, and have long had hopes of 
distance of 85 miles, the greater portion of it being on a rising | being able to formulate a system by which each man and boy, 
a dis The time allowed was 115 minutes, This may seem, | from the manager to the gate-boy, would be paid a share of the 


PROFIT SHARING, 


ee... comparatively easy work. Four slow-ups and a stop | profits earned commensurate with his worth in the works, / Like 
1 ive minutes at Western Union Junction had, however, to be made, | the Old Age Pension Committee, I am not able to devise or 


while, in addition to these delays, the merits of the performance | suggest a system to work practically, or one likely to be a source 
are rendered considerably greater by reason of the fact that slow | of anything but dissatisfaction. Whatever system might be 
running is necessary as far as Forest Glen, 10°2 miles from adopted, the lazy and the incapable would still get a share of 
Chicago. Moreover, the ‘City Limits ” require that the schedule profits which they had not honestly helped to create ; therefore 
time must not be exceded between the former station and National for the time being, I have dropped the idea of introducing a system 
(venue, 74 miles. This distance has to be covered in 84 minutes— | to give all our workers a share of the profits, and have introduced a 
or less—and includes the four slow-ups and one stop above referred | @ more limited arrangement whereby all the heads of departments 
, With a train of 250 or 270 tons this might perhaps represent | Will participate in the profits earned during the next financial year of 
but moderately good work for such a powerful locomotive. But on | Our company. Our system is to pay a share of the profits to the secre- 
the 3rd July, 1896, the train weighed, exclusive of engine and | tary, chief draughtsman, foreman engineer, foreman plater and 
tender, no less than 435 tons of 22401b, I give below full details riveter, foreman pattern-maker, foreman millwright, and the fore- 
of the various cars, which, to the number of thirteen, made up | men on the jobs under erection all over the country. ; 

this enormous load, All the figures were kindly supplied me by Already we see satisfactory improvement, the work being 
Messrs. Burnham, Williams, and Co., and have been reduced to | better done, fewer mistakes made, and far more pride taken in 
: keeping the workshops tidy and the machines in good condition. 
The various heads of departments appear to feel they now have 
a far greater interest in the works, They consult freely and fully 
with each other about the routine in which their respective parts 
| of the contracts are to be dealt with ; and with the short experi- 


English tons. 

Chicago, Milwaukee, and St, Paul Railroad.—Run between Chicago 

apd Milwaukee with Train No, 23,—Particulars of the Weight 
of the Loaded Vehicles, 





Twelve-wheel baggage car, No. 229 ae hs | ence we have had of this limited system of profit sharing, there 
Twelve-wheel coach, No. 332 : 20 12 2 | has been such careful and interesting attention given to the 
Eight-wheel coach, No. 391 30 12 2 | finishing and despatching of orders, that the complaints I have 
Twelve-wheel coach, No. 346. Brees 30 12 2 | had to make or those received from our buyers show a gratifying 
Eight-whvel coach, No. 379 . 30 12 2 | decrease. I regret we did not see our way to a wider application 
Twelve-wheel car, a x -- 5B Ps of a profit-sharing system in our works, but I hope not only 
” yon aly : ee 33 «5 (0 employers and managers, but chief draughtsmen, foremen and well- 
‘Aberdeen 33 5 (0 read artisans will put their views, suggestions, and experience on 
sleeper, Minocqua... . 4 10 3 this question before the readers of THE ENGINEER, as it cannot but 
sleeper, Valencia : . 33 18 8 be conducive to the welfare of. all to ventilate a subject which 
coach, No, 275 : 23 15 3 many think the most likely solution of capital and labour difficulties, 
coach, No, 269 : - Ol 8 Smethwick, August 6th. GILBERT LITTLE, 
Total . . 45 0 0 a 


The weight of the engine and tender was 100 tons 15 cwt., thus a a eee 
making the gross eee weight 535} tons. I also append the log ; , RAILWAY y = eapewl : 
of the train, from which it will be seen that the 74 miles, Forest Six,—Your correspondent “‘W, M. A., _ page 117, has stated 
Glen to National Avenue, were covered in 82 minutes, or, notwith- | that ‘‘ the Midland Railway Company publicly announced two or 
standing the adverse gradients, at an average speed of 54°1 miles | three years back that they were going to allow more time in order 
anhour. Taking into account the extremely heavy load behind | to secure punctuality ; the deceleration is obvious enough.” 
the tender, this must, I think, be considered a very fine perform-| I shall be much obliged if your correspondent will state when 
ance. The fastest mile was done in 45 sezonds, or at a rate of | and where the company made any such statement. I have 
80 miles per hour, attended the half-yearly meetings of shareholders at Derby for 
ehadule of Train No. 23, Chicaso, Mibcaukee, and St, Paul Rait- | @@Y yous and am well acquainted with the working of Midland 
; 7 0 eh ae 1896,” : trains, but I am perfectly certain that there has been no ‘‘ decelera- 
Rees Sey ee ere tion ;” on the other hand, the Midland Company has always been 
well to the front, both as to policy, locomotives, carriages, manage- 


Schedule Act ual 





Stations. Miles. Remarks, 


raha aa | “ae and dividend. CLEMENT E, STRETTON. 
ait a —— ! f STO ° 
p-m. p-m. _—_—— 

Chicago Union Depot — 8.0 3. 0 

estern J : 2" 8.12 | arr. 8. 8 ; , P ; : 
Wonere Avenue: « = pm —e Sin,—You may think the accompanying run worth recording as 
Pacific Junction.. 2% 03©= 3.17 a Slow time, city | 4 good uphill piece of work. As your readers know, it is a climb 
*Pennock 1°0 8°18 -- limit~, interlocked | all the way to Aisgill Box, while more than half the distance from 
Grayland 1°8| 8.20 — crossings at Pacific | Appleby to that summit is 1 in 100, 

Mayfair .. 0-8 3.21 - Junct. and at Gray- Mile Speed Pinne tokee 

Forest Glen 12 3,23 3.23 land Carlisle ee = Mins — 
Edgebrook 1°l 3.24 wok - - a ee 
Morton Grove 3°0 3.27 3,27 Aa . = ie he, se m car bwor rs - = 

} ncn 35) 88k 3 34h HawesJunc.. SIs. 0 1 4B 8 
Deerfield 293.37 3.37 Thus we took 5Y min, 43 sec. for the 51} miles, practically 
Everett .. 4:2) 3.41 8.433 ik cial _ 52 miles per hour. Our load equalled 13. Engines 1747 and 1308. 
—. : a a eo to 80 spo sinc’ | After detaching our pilot, 1747, of course, had no difficulty in taking 
lp I's 3.52 3.58 eee us down to Hellifield, 25} miles, in 27 min. 10 sec., though the 
Wrosworth .. 4°3 8.57 3.57 , Slack, taking water | Signals were ‘“‘on” outside. Not much ‘‘accleration ” on that run, 
Russell t°1 4.2 4. 8 from track tank anyhow, A. WARBURTON, 
Ranney .. 4°6 4.6 _ Interlocker crossing, Grantown, N.B., August 8th. 
Trubsdell 1°0 4.7 4. 8} slack to 30. m.p.h. | a 
Somers a ieee 4°9 4.12 4,134 | 

West Union Junct. 4°3 4.1 arr. 4,18 Stop, 5 min. : sania oe . ere mands 

= ee nee , aaa LOCOMOTIVES FOR NARROW-GAUGE RAILWAYS. 
— aa eo = Sik,—I notice in Mr. Leslie 8, Robertson’s paper on ‘‘ Narrow- 
iakwood 34 1.32 1.35 gauge Railways, 2ft. and Under,” which you have published, he 
lake .. 1 4.37 4.30 | makes mention of ‘‘ engines with trailing bogie, built by Bagnall,” 
Kelly-cut 26 " es | and further on, ‘‘ these engines are found to be rather apt to leave 
Stowell a 4.44 _ Stop for interlocker | the rails, the bogie arrangement not being entirely satisfactory for 
gy . , drawbridge the work.” 

National Avenue 1004.47 4.45 = C, and By this it might be inferred that I was responsible for the 
Milwaukee .. | 08 4.55 4.52 Union Depot, inter- design of the bogie, but it was not so, as I was instructed to supply 


a new design, which at the time was thought by the authorities to 
be an improvement on the one which I offered them. 

The Ajax engines, spoken of a few lines further down, were 
built to our own designs entirely, with the exception of one or two 
brasses, which were made to duplicate with engines already 
Perhaps you will kindly insert these few remarks in 
W. G. BacNatt. 


locked bridge 

This run is very interesting in view of the high-speed proclivities 
which the Vauclain compounds have displayed at various times, 
though generally with lighter loads, It will be noticed that the : 
working of the engine was remarkably steady throughout, the | TUDning. 
running speed between slacks and stops usually being about | Your next issue, 
60 miles an hour, August 8th. 

The only feature of the performance which appears to be at all 
doubtful is the running of 5°1 miles in 4 minutes, the gradient =m ae eos 
being slightly less steep than 1 in 200 up. No doubt an uninten BROKEN SCREW SHAFTS. 
tional error has crept in the timing between Oakwood ‘and Lake, Sik, — Referring to your admirable article in last issue on the 
as the average speed up this grade was 75 miles per hour according | recurrence of these failures and the great cost thereof to owners, 
to the figures, One can scarcely accept this accredited achieve- | 1 would point out that the very probable origin of very many of 
ment as feasible, under the circumstances. Still, whilst this is so, them is in the unnecessary reversal of the engines and shafting, 
T think we may take the timing for the 71 miles—82 minutes—as | and consejuent stresses in the shafts due to the undoing of 
being for all practical purposes correct. F, W. BREWER, molecular repose which the material acquires under stress of one 

London, August Ist. direction only. 

The reversal of screw shafts has for some years been absolutely 
unnecessary, reversing propellers of any power having long been an 
accomplished practical fact. RoBert MCGLASSON, 

39, Dagnall Park, Selhurst, S.E., 

August 2nd, 











THEORY OF BEAMS. 
Stk,—If a beam of uniform cross section be subjected to a | 


a 


uniform bending moment M, then r = - = constant, where | is | 


the moment of inertia of the cross section, KE the modulus of | 
elasticity, and R the radius of curvature ; hence, since the curva- | 
— constant, the curve of the bent beam is a circle. Again, | 
we have | 


JOINTING SEWER PIPES, 

Sitr,—Will any reader kindly let me know what effect has 
dty_ di M washing soda and boiling water, mixed with Portland cement, for 
Giacaemi SoS fet s (1) the purpose of jointing earthenware sewer Sg yt Is not such a 
where y is the daa and ¢ the slope of th tral axis ; als | practice contrary to specifications, and would it not be considered 

Be psa pe oF the neutral axis ; also | a malpractice and fraudulent work ? OMEGA. 

en @F 9 Dublin, August 8th. 

de — we = u . . ' . . . . ‘ . (2) | 
Where F is the shearing force and w the intensity of the load. 
The analogous forms of the two sets of formule (1) and (2) show | Kear 
that the curve of a bent beam bears the same relation to the; A scHooL for the teaching of the English language has 
curve of bending moments 8 the latter curve bears to the curve | bean established at Wuchow, with. Chinese teachers from Canton. 

of load intensity, Hende if we treat the bending moment curve | Bays recefve instruction during the day and men in the evening. 











AMERICAN AND SPANISH WARSHIPS. 





IN our issue of May 7th we replied to an article in THE ENGINEER, 
which compared the Spanish and American navies in respect of 
the speed and batteries of their fighting line. It will be remem- 
bered that THE ENGINEER gave figures to prove that the Spanish 
line of battle was superior in every respect but that of total dis- 

lacement. Its energy of fire per minute was estimated at 
,929,516 foot-tons, as against, 1,120,323 foot-tons for our own, 
and its average speed 28°67 knots, as against 19°63 knots for our 
ships. In our reply we showed that, if the same types of ships 
as THE ENGINEER had selected in making up the Spanish line 
were included in the American line, the table would be reversed. 
By off-setting our protected Cincinnati and Marblehead class 
against the Spanish protected Alphonso XIII. and Lepanto, and 
including the Monitors—THE ENGINEER included the Spanish but 
omitted the American protected cruisers, ignored the monitors 
altogether and forgot to mention the Oregon and Texas—we 
showed that the energy of fire of our line would be raised from 
1,120,323 foot-tons to 2,820,883, and that on every point save 
that of speed we possessed a considerable superiority. 

Since these articles were penned the naval engagements of 
Manila and Santiago have been fought. A dozen sunken hulks in 
Cavite Bay, and half a-dozen more strewn along the southern coast 
of Cuba, are the Spanish fruits of a struggle out of which our 
ships have come at the cost of one man killed, scarce a dozen 
wounded, and not a ship even temporarily disabled. 

THE ENGINEER made a strong point of the fact that our fight- 
ing line was practically devoid of rapid-fire guns, and in our 
reply we showed that not only were forty-two of these weapons 
carried on the ships enumerated in its tables, but that the pro- 
tected cruisers, which should have been included, carried forty of 
these weapons, making eighty-two in all. 

In reply to our criticism, THE ENGINEER has published, in its 
issue of June 10th, an exhaustive comparison of our own battle- 
ships and armoured cruisers with those of the leading naval Powers 
in respect of the energy of their heavy rapid-fire armament. Our 
contemporary admits the truth of our corrections, except as 
regards the rapid-fire armament of our battleships, and to sub- 
stantiate its position enters into a careful review of the present 
status of our own and other battleships and armoured cruisers in 
this respect. Inasmuch as THE ENGINEER limits the discussion to 
battleships and armoured cruisers only, the article which we 
reprint cannot be considered as an answer to our reply. We take 
it that, with Manila and Santiago in mind, THE ENGINEER is now 
willing to admit that both on paper and in fact we have esta- 
blished the superiority of our fleet over that of the plucky but 
badly-worsted Spaniards. We publish THE ENGINEER’ article in 
another column, both for its own intrinsic interest and for the 
reason that it draws attention to a fact which we as a nation 
shall do well to carefully take note of, namely, the enormous 
development of rapid-fire batteries in the later warshipsof the world. 

While we do not attempt to deny and have, indeed, always de- 
plored the fact that our battleships, as distinct from our cruisers, 
are weak in rapid-fire energy, it is but fair to point out that the 
Indiana, Massachusetts, and Oregon were authorised as far back 
as 1890, or previous to the period in which, as THE ENGINEER 
shows, the rapid-fire gun was introduced. The special—we had 
almost said the sensational—feature in these ships is the battery of 
eight 8in. guns with which they are equipped. The guns are carried 
behind 6in. of Harveyised steel, at an altitude of 26ft. above the 
water-line, and even the most ardent advocate of the rapid-fire 
gun must admit that these 40-calibre guns, with their armour- 
piercing capacity, high command, great carrying power, and good 
protection, are a fair offset against the unprotected rapid-firers of 
other navies. 

This, at least, is the lesson taught by the brief 55-minute en- 
gagement off Santiago. The 6in. and 5°5 in. rapid-fire batteries 
of the four armoured Spanish cruisers should have made our gun 
positions untenable, yet all the damage done to our fleet in that 
artillery duel of 55 minutes was a few shot holes and one man 
killed. Meanwhile, our 12in. and 8in. guns were crashing through 
12in, armour belts, crippling engines and boilers, and driving the 
Spaniards to beach their ships in the endeavour to escape founder- 
ing in deep water. Verily, the armour-piercing gun has received its 
vindication, and another argument is placed in the mouths of 
those naval men—and they are not a few—who deplore the 
passing of the 8in. gun and its substitution by the 6in. rapid firer. 

We can anticipate the revly which will be made by our contem- 

rary, to the effect that the full potentiality of a gun can only 

realised when there is a marksman behind it. We know 
that the Spaniard has the reputation of being a notoriously bad 
gunner, and that in this conflict the value of the technical lessons 
to be learned is greatly lessened by the woful inaccuracy of 
Spanish marksmanship. At the same time, after making due 
allowances, the naked fact remains that the Spanish ships, with 
their rapid-fire batteries, are strewn along the Cuban Coast, while 
the ships that were weak in this type of weapon have scarcely a 
scratch to show for the conflict. 

There is fashion even in such an unsentimental matter as warship 
design, and it is the fashion just now to develope the rapid-fire 
gun toa point at which it is the chief element of offence in the ship. 
Our new battleships will be conspicuous examples of this ten- 
dency, and their broadside batteries of fourteen 6in. rapid 
firers will place them in the very front rank among modern war- 
ships. 

At the same time there is every reason why the four 6in, slow- 
firers on the Indiana and her type should be replaced with rapid- 
fire weapons. Their offensive power would be quadrupled by the 
change. Moreover, we hope that one of the first changes to be 
made at the close of the present war will be the substitution, in every 
case, of rapid-fire weapons for the slow firers, which are still to be 
found on some of the crack cruisers of our navy. The change was 
urgently recommended by Ex-Assistant Secretary of the Navy 
Roosevelt, and has been carried out on ships like the Chicago, 
which are now undergoing re-fitting at our navy yards. When a 
similar change has been made on the Baltimore, San Francisco, 
and others of their class, the fighting efficiency of these ships will 
be increased fully 50 per cent. 

Limitations of space forbid our discussing this very live question 
at further length in the present issue, but we hope in an carly 
issue to take up the matter at fuller length and show the exact 
status of our ships in respect of rapid-fire armament. 

On the question of ‘‘fecding” the guns, concerning which our 
contemporary asks for enlightenment, we follow its excellent rule 
of withholding information on such an important question until 
the international sky is less overcast. When the present war is 
over we shall be prepared to say more upon this question. 
Scientitic American, 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief Engineer: Charles K. 
Shorey, to the Alexandra, additional for the Spanker, reappointed 
on promotion. Acting chief engineer: Arthur 'I'. Webb, to the 
Melampus. Engineers: Jaspar W. Parrott, to the Pembroke, 
additional, to be detailed for duty in the Coquette ; Walter T. 
Steam, to the Pembroke, additional for the Angler ; Roger Baron, 
to the Jupiter; Lindsay J. Stephens, to the Magdala, additional 
for the Plassy ; Edward J. Rosevere, to the Assaye ; and William 
W. Hardwick, to the Vivid, additional for the Blake, Assistant 
engineer: John Kelly, to the Vivid, additional, for service with 
working parties. Promotions:—Engineer Charles E. Shorey, to 
be chief enginecr, with seniority of July 9th; and Engineer 
— T. Webb, to be acting ehief enginter, with seniority of 
July 9th. 
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ATMOSPHERIC RESISTANCE TO THE MOTION | 
OF RAILWAY TRAINS.* 


1, THE resistance which must be overcome by a moving train 
arises from several causes ; as, for example, from the rolling | 
friction of wheel on rail, the effect of gradients and curvatures in 
the track, the necessity of producing accelerations in the speed, 
the friction of journals, and from the resistance of the atmosphere. | 

The work which must be done to overcome the effect of grades | 
and to produce accelerations in speed can be accurately determined, 
and the value of journal and rolling friction, when considered 
apart from complicating conditions, is already somewhat definitely 
known, but the available evidence concerning atmospheric resist- 
ance is contradictory and the result of its application uncertain. | 
The importance, therefore, of this latter element is emphasised by | 
the fact that it is at present the chief element of uncertainty | 
entering into any general consideration of train resistance. It is 
with this element only that the present discussion is concerned. 

The experiments which underlie this paper were conducted during 
the winter of 1895—96 by Professor H. C, Solberg, while a graduate 
student in the Engineering Laboratory of Purdue University, 
assisted by Mr. Augustus C. Spiker, and Mr. Norman E. Gee, who | 
at that time were undergraduate students in mechanical engineer- | 
ing. All who were concerned with the investigation were devoted | 
in their efforts to advance it, and the writer neither discredits nor 
undervalues the work of others, in making special reference to that 
of Professor Solberg, who throughout the progress of the work 
exhibited rare skill in perfecting details of mechanisms, and in 
overcoming unforeseen difficulties. 

The conditions under which the experiments were made, were 
assumed to be similar to those surrounding a train moving through 
still air, and the object of the experiments has been to disclose the 
value of forces resulting from the resistance offered by a quiescent 
atmosphere to the forward movement of trains through it. No 
attempt has been made to consider the effects resulting from oblique 
or other winds, 

2. The plan of the experiments involved a rectangular conduit, 
within which a current of air having any desired velocity could be 
maintained. Within this conduit, and exposed to the action of 
the air currents, small dummy or model cars were mounted. Each 
model was connected by means of a sensitive dynamometer, with a 
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siitable base so arranged as to indicate the value of any force 
tending to displace it in the direction of itslength. A single model 
or any number of models placed in order, as in a train, could be 
employed in any given experiment, the effect of the wind upon 
each car being always shown by the indication of its attached 
dynamometer. It is evident that as a matter of principle 
it is not material whether the model is at rest and the air is moved 
past it, or the air still and the model moved through it ; that is, if 
the velocity of movement is the same in each case the value of the 
reaction between the wind and model will be thesame. While the 
effect of the actual conditions surrounding the apparatus employed 
will be carefully reviewed in another paragraph—see paragraph 17 

it may for the present be assumed that effects observed under 
the conditions of the experiments, are the same as would have 
been observed had the model cars been caused to move through 
still air. Before proceeding, the details of the apparatus employed 
should be briefly examined. 

3. Conduit, —The conduit in which the flow of air was maintained 
for the experiments is in the form of a rectangular tube 20in. by 
20in. in section and 60ft. in length. A cross section is shown by 
Fig. 1. The lower face is of solid wood ; the upper, also of wood, 
is pierced at intervals of 6ft. by good-sized openings, through 
which one may reach into the interior. These openings are closed 
by tight-fitting covers. The side faces of the conduit consist of 
large panels of glass set in wooden frames, The glass sides expose to 
view the whole interior of the conduit, so that both the position of | 
the model cars and the reading of their dynamometers can readily | 
be seen by the observer on the outside. The conduit is practically | 
air-tight, the joints between glass and wood being covered with 
glued strips of paper. The 
interior surfaces also are un- 
broken from end to end, and, 
where of wood, are made so 
smooth by shellac as to offer 
but slight resistance to the 
passage of air through the 
tube. 

4, Air supply.—Theconduit 
is connected at one end with 
a No. 60 Sturtevant blower, 
the opposite end being open 
to the laboratory. The whole 
apparatus being in one room, 
the duty of the blower is 
simply that of circulating the 
air of the room through the 
tube, forcing it in at one end 
and allowing it to discharge 
at theother. The blower is of 
sufficient power to produce air 
currents in the conduit having a velocity of 100 miles an hour. 

5. The determination of the velocity of the air currents.—The 
velocity of the moving air within the conduit was determined by 
the use of instrument in the form of Pitot’s tubes. A simple 
form of Pitot tube is shown by Fig. 2. It consists of two small 
tubes, one end of which is inserted into the flowing stream, the 
velocity of which it is desired to measure. The end of one tube 
is shaped to face the flow of the stream, while that of the other 
is normal to the flow ; the exposed ends of the tu’es connect with 
a U-shaped glass tube partially filled with water or other liquid. 
It will be seen that as both sides of the U-tube are in connection 
with the flowingstream, the difference in the height of liquid columns 
in the U-tube cannot be due to the pressure of the flowing stream, 
but must result from the motion of the stream. 

















* A paper by Prof. W. F..M. Goss, read before the Western Railway 
Club, U.S.A., slightly condensed. 





! 
The relation between the displacement of the gauge and the 
velocity of the flowing stream is expressed by the equation, | 

gi = Sah 
when ¢ is the velocity of the stream in feet per second, and / the | 
difference in height of the gauge columns in feet, measured in terms 
of a substance having the same density with the one whose velocity 
is to be determined. 

These were made up of two brass tubes, arranged within a larger | 
tube or jacket, all being cemented together by resin, which filled | 
the interior of the jacket around the smaller tubes, The interior | 
diameter of the small tubes was a sixteenth of an inch, and the | 

| 


= 2yh 


diameter of the jacket tube somewhat less than a half-inch, while | 
the length of the combination was such as made it possible to 




















reach from the exterior to any portion of the interior of the con- 
duit, This portion of the apparatus is shown by Fig. 3. When in | 
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use the tip end a of the gauge was inserted into the current 
through holes bored in the top planking, a cork bushing lining the 
hole, and making tight the joint between the wood and the gauge. 
Each of the two small brass tubes making up a gauge was then 
connected by rubber tubing with one side of a glass U-tube fixed 
to a suitable scale outside of the conduit. The U-tubes were 
sealed with water, from 











the displacementof which ______Woed_ 
the velocity of the air 
passing the tips of the 2! 23 i 26 | 29 ! 28 
gauge was determined. See 
Five such gauges with all 
their connections were 25 aS « 29 88 i 28 
placed in the conduit. it ees : i ie 

The several gaugesem- 2 ' ; ms 
ployed were subjected to = 25 29 23: 2384 26 iS 
a careful examination, in- Lehabaade i i : © 
volving a series of simul- ' 
taneous observations in 25 28 | 29 : 29 : 26 
connection with a syste- ew : : i 
matic interchange of posi- 
tion, to determine whether 2! 23 1.25 {22 1 2s 
allcould be depended upon L 
to give like indications Wood 
when the conditions were Fig Sa. 


the same. ee ae) 

Another preliminary to the main investigation was that of 
determining the relative velocity of the stream of air at different | 
points in the cross section of the conduit. This was done by | 
dividing the cross section into twenty - five or more imaginary 
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fully examined at many points throughout the length of th 
duit, and as a result the following conclusions were reached ; © con. 

(1) That while considerable unevenness of flow Was observed 
the initial end of the conduit, the eddies disappeared at a dist” 
of 35ft. from the initial end, and from this point to » point oe 
the discharge end of the conduit the flow was found to fol 
lines which were approximately straight. me 

(2) That the glass surfaces forming the sides of the 
offered less resistance to the movement of the air than the 
surfaces forming the top and bottom. 

(3) That the lowest velocities were found, as would be 
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expected, 
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Fig 6. 


in the corners of the conduit, that is where the sides joined with 
the top and bottom. 

(4) That there was a comparatively large vein in the interior 
of the stream, all portions of which flowed with exactly the sam 
velocity. 

The experiments which are to be described made use of that 
portion of the stream which was most free from eddies and 
which was least influenced by the walls of the conduit. 

6. The model cars.—Having obtained means for making « breeze 
of satisfactory quality, and for determining its velocity, the next 
and last step concerned the model cars which were to be exposed 
to its influence. To facilitate in description, these model cars 
will hereafter be referred to as models. These were ,';, the size of 
an assumed standard box car, the body of the model extending 
downward and occupying the space which in an actual car inter- 
venes between the sills and the rails, Each model was 12;;in. 
long, 3gin. wide, and 44in. high. Its form may be more perfectly 
apprehended by reference to the drawing —Fig.6. The painted tin 
body of the model was fitted over a wooden base supported by 
four leg pieces of light hard-rolled sheet brass —marked 5 on Fig, 6 
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1 ia 0°3 1°6 simi i 3 094 ‘61 36 — 25 
2 O's 4°2 *40 “210 “4 60 41 
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TaBLeE I1.—Two Models. 


Velocity calculated 





























Gauge valent of gauge multi- Actual force tending to Ratio of force tending to _ from 
Number displacement, gauge dis- |pliedbyareaof displace model, as shown by displace models (Col. 1V.) to reading of gauge. 
of test. inches of placement, | cross section model dynamometer, pressure due to velocity s : 
water. pounds per of moéel in in pounds, (Col. IIT.). Feet Miles 
square foot. | square feet. per second, per hour. 
: Iv. v. 
5 = “ y Vil 
r M. Ill. | First | Second | Both | First | Second | Both 7” 
| model. | model. | models. model. model. | models. 
ya Le aces pei chess peers fa ae ae soa esas Pe as a 
1 0°3 1°6 et) } °047 | 031 078 “31 | 21 52 36 25 
j | a 
2 1:0 5°2 “50 | 209 078 ‘278 “40 45 vi) €6 45 
3 2-1 10°9 106 = || «| -488 «|| «+150 | -588 410] M4 55 06 66 
| | ; 
4 2°8 14°6 1°42 563 172 “735 “40 ; 72 | *°52 lll 10 
5 a4 28°0 2°72 1:094 | *828 | 1°422 “40 | 12 52 154 105 


squaresand observing the velocitiesat the centre of several of themat 
the same instant, after which some of the gauges would be changed | 
to other squares and the process repeated, the observations for each | 
set of readings overlapping those of the preceding set as a check 
on the constancy of conditions. A number of typical diagrams | 
resulting from this process are presented as Figs, 4, 5, and 5a. 
They show velocity of the current in miles per hour for different 
portions of the cross section of the conduit. 

That there might be no uncertainty, also, as to the character of | 
the flowing current of air, the cross section of the stream was care- | 


| the car and its foundation also, and entirely independent of t 





—which in turn were securely fastened ¢o a suitable foundation. 
The length and lightness of these legs or springs allowed the car 
to be displaced longitudinally under the action of the slightest 
force, and they were at the same time so proportioned as to resist 
all tendency to motion in other directions. Between the body he 
springs already referred to, was a system of levers, the purpose of 
which was to multiply any longitudinal displacement to. which the 
model might be subject. These levers were made of thin metal, 
the several parts being soldered to each other, - All motion, conse 
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uently, was within the elastic limit of the parts affected. 
oe no loose joints. The whole arrangement proved to be bot 
sensitive and reliable. The least pressure upon the car would 
result in @ movement of the pointer, and the pointer would 
jomptly return to its zero when the force producing the displace- 
ae had ceased to act. _Excessive vibrations of the pointer were 
prevented by a vertical fin, which could be made to dip into light 
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TABLE IlI.—TZhree Models. 


model, as shown 


by ony a quarter movement of the pointer was —— obtained. The 
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springs for a number of cars were made so flexible as to give an 
inch movement of the pointer under a force of an ounee acting 
upon the end of the model. Two models, however, to serve at the 
ends of trains, were provided with much stiffer springs. 

The foundations were longer than the models, so that when 
arranged in trains the proper spacing of models would be observed, 
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of inches of placement, cross section by model dynamometer, in to pressure due to velocity 
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TABLE 1V.—Five Models, 
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dynamometer might be directly affected by the currents of air 
acting upon the model, the mechanism was entirely enclosed in 
the foundation, a portion of the surface of which was of glass, 
through which the movement of the pointer could be observed. 

e degree of refinement attending the action of these 
dynamometer cars will be appreciated when it is said that while 
the actual movement of the car was always slight, an inch and 





Sections of blank foundation also were supplied in front and 
rear of train, 

7. Observations.—With the desired number of models arranged 
as a train, and with a single Pitot tube, which alone was used in 
determining velocities in the conduit, the experiments proceeded 
about as follows :—The blower engine was started and allowed to 
run at a slow speed for a sufficient time to secure constancy of con- 


ditions with the conduit, after which readings were taken 
simultaneously from the gauge A and the dynamometers of the 
several cars composing the train. These observations were repeated 
at thirty-second intervals until five readings had been taken, when 
the averages of the five successive readings were brought forward 
to a condensed log of observation. When one set of readings had 
been taken, the speed of the blower was increased, and all obser- 
vations made for the new conditions. In this manner the work 
was advanced with each length of train, the velocities of the air 
currents varying from 20 miles per hour to something over 
100 miles per hour. No effort was made to obtain definite con- 
ditions of air velocity, the object being to have a constant flow, 
and to observe accurately what were the precise values by which 
the conditions were defined. 

The work extended through several weeks, but the care taken 
throughout its progress was such that the data are remarkably 
consistent. The Tables I. to VI., which are given herewith, are 
somewhat changed in form, and are much condensed from the very 
elaborate presentation by Professor Solberg. 

8. Observed and calculated results.—The results as obtained for a 
single model and for two or more models arranged in a train, appear 
in the several tables accompanying (I. to VI.). Thesignificance of 
the seven different headings appearing in these tables may be 
explained as follows:— 

I. Gauge displacement, inches of water.—Values in this column are 
results obtained from direct readings of the U-tube gauges con- 
nected with the Pitot tubes. They represent pressures measured 
in inches of water, due to the velocity of the air currents within 
the conduit. 

II. Pressure equivalent of gauge displacement in pounds per square 
foot.—These values are calculated directly from those of the pre- 
ceding column, on the assumption that a cubic foot of water 
weighs 62°3 lb. Thus, a column of water an inch high is the 
equivalent of 

aS = 5°19 lb. per square foot, 


so that the values of column II. are equal to those given in column 
I, multiplied by 5°19. The values given in this column are useful 
for purposes of comparison, since wind pressures are usually 
measured in pounds per square foot. 

Ill. Pressure by yauge, multiplied by the area of the cross section of 
the model in square feet.—In general, this would be expected to 
give the force with which the wind would act upon the end of a 
model, The cross section of each model was equal to 14 square 
inches, or ‘097 square foot, and as the pressure per square foot is 
given by column II., the values of column III, are found by 
multiplying those of column II. by ‘097. 

IV. Actual force in pounds tending to displace model as shown 
by model dynumometer.—In all excepting Table I. more than one 
column appears under this numeral. The values are, in every 
case, those which have resulted from direct readings of the model 
dynamometer. When compared with those of column III. they 
show the effect of the form of the model in modifying the pressure 
resulting from the moving current of air when a single model is 
involved, or the effect of its position in the train when several are 
employed. 

V. Ratio of actual forces tending to displace model or models to 
pressure due to velocity.—These values are obtained by dividing the 
several values given under IV. by the corresponding values given 
in column III, They represent the fraction of the pressure due 
to the velocity of the moving air, which appears as an actual 
force tending to displace the several models, 

VI. Velocity of air currents calculated from gauges in feet per 
second.—The velocities were es by use of the equation 

C= D> It 
where ¢ is the velocity in feet per second and / is the displacement 
of the water in the gauge measured in inches, 

VII. Velocity of air current calculated from reading of gauge in miles 
per hour.—These values are deduced directly from those of the 
preceding column, 

9. One model.—The effect of a current of air, impinging directly 
upon the end of.a single model may be assumed to represent the 
sum of three partial effects : (1) the effect of the direct action due 
to the exposure of the initial end of the model ; (2) the effect of 
frictional action along the sides and top of the model; and (3) 
the effect of diminished pressure or ‘‘ suction” at the rear of the 
model. It is significant that the numerical value of the sum of 
these effects upon the model is much less than the calculated value 
based upon the cross section of the model, and the indications of 
the pressure gauge. Thus by Table I. the first test shows that the 
gauge displacement—column I.—was ‘3 of an inch, which is equiva- 
Tent to a pressure per square foot of 1°61b.—column II.—or to a 
pressure of 0°15 1b. upon an area equal to that of the cross section 
of the model—column III. ; whereas the actual force tending to 
displace the model as shown by its attached dynamometer was but 
094 1b.—column 1V.—that is, the sum total effect of the wind 
upon the model is but 61 per cent.—column V.—of the calculated 
force based upon the area of its exposed or cross section, The wind 
velocity for this experiment was equal to 36ft. per second 
—column VI.— or 25 miles per hour—column VII. 

The last experiment recorded in the same table shows the gauge 
displacement to have been 5in. of water, which is equivalent to a 
pressure of 261b. per square foot, which pressure acting upon an 
area equal to the cross section of the model would be expected to 
result in a force of 2°521b., whereas the actual force tending to 
displace the model as shown by its attached dynamometer, was but 
1°25 1b., or 49 per cent. of the calculated force based upon the cross 
section of the model. The velocity of the current in the last 
experiment was 101 miles an hour, 

A review of all the figures presented in this table will show that 
in every case the force tending to displace the model is less than 
that found by multiplying the calculated wind pressure of unit 
area by the area of the cross section of the model. The value of 
the ratio, while nearly constant, tends to become less as the velo- 
cities of the air currents are increased. The error would not be 
great if the ratio of the actual force to the calculated force were 
assumed to be always *5. 

It cannot but seem strange at first, that the direct pressure on 
the front of the model, the friction of the wind along its sides and 
top, and the suction at its rear, taken altogether, should actually 
be of less value than that which results from the impinging 
stream of air on the point of the gauge. But the fact is well 
established.* 

10. Two models. —When two models are arranged in a train, the 
first is affected by the direct force of the wind, while the second is 
affected by the suction of the passing stream, and both are influ- 
enced by the frictional effects of the wind upon sides and top. The 
result of experiments upon two models are given in Table II., in 
which, under columns IV, and V., the effects upon the separate 
models, and upon both models taken together, will be found 
given. 

In reviewing the first experiments as presented in this table, it 
will be seen that while the calculated pressure acting upon an area 





* It is only recently that two important facts concerning pressures 
resulting from air currents have been apprehended. These are : q) That 
the total pressure upon planes of different areas is not necessarily pro- 
portional to the area of the exposed surface; and (2) that the total 
pressure upon a flat surface constituting one face of a solid body is 

tly affected by the form of the solid. Little has been done as yet to 
efine exact relationships arising from these conditions. Returning 
now to the facts disclosed by the experiments with a single model, it 
should be noted that the pressure, which for purposes of com son 
is accepted as standard, is that recorded by the Pitot gauge, which gives 
the relationship of 
P = +0025 V2, 


that is, half the pressure given by the equations already quoted. It is 
to be noted, also, that the forces actually in action upon a single car are 
very much less than those which would be obtained by multiplying the 
pressure shown by the gauge by the cross section of the car. As applied 
to the cross section of a single car, in fact, the old equations give results 





which are four times too large. 
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equal to that of the cross section of the train is ‘15 1b., the sum of 
the readings of the dynamometer for both models shows but *078 lb. 
or 52 per cent. of the calculated amount. This is but a trifle more 
than was found for a single model. An examination of the table 
will show also that the dynamometer readings of the first model 
were less than those observed when a single model was exposed to 
the influence of the air currents—Table I. This result is due to 
the fact that the second model removed from the first, the effect 
of the suction influences. The results show that the force acting 
upon the first model was about °40 of the calculated force ; that 
acting upon the second model, about *14 the calculated force ; and 
that acting upon the two models together, about *54 of the amount 
calculated, which values are to be compared with the *50 shown 
for one model. Doubling the length of the train resulted in this 
case in an increase of force in the ratio approximately of *50 and 
‘54, that is in an increase of about 8 per cent. 

ll. Trains of three, five, ten and twenty-five models.—The results of 
experiments upon trains varying in length from three models to 
twenty-five models appear in Tables III. to VI., inclusive. 


(To be continued.) 








DYNAMOMETER FOR MEASUREMENT OF WAVE 
STROKE.* 
By Sir Wittiam H, Battey, M. Inst. M.E. 


THis instrument for measuring the force of wave stroke is a 
modification, designed by the writer, of an instrument invented 
by Mr. Thomas Stevenson, and called by him the marine dynamo- 
meter, which has been fully described in the ‘‘ Transactions” of 
the Royal Society of Edinburgh, vol. xvi., page 23, and also 
referred to in Mr. Vernon Harcourt’s ‘‘ Harbours and Docks,” 
vol. i., page 26. 

The instrument illustrated by Figs. 1 and 2, which represent 
plan and elevation, has been made this year for use on the coast 
of Japan. 

The instrument consists of a disc of an area of 36 square inches, 
or 233 square centimetres, which is mounted on four phosphor 
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Fig. 2 


bronze rods, 14in. diameter. The wave stroke is measured by a 
strong steel spring, and the indications are on the scale or index 
engraved on one of the rods. A split brass ring lined inside 
with leather being clipped or fastened to the index rod, slides to 
the point of compression and remains there for inspection ; thus 
showing the maximum pressure in pounds on the square foot, to 
which the disc has been subjected. 

After the delivery of this instrument for Japan it occurred to the 
writer of this paper that improvements might be introduced to 
enable the pressure or blow at various angles to be indicated, which 
would make it of greater value for experimental purposes in rela- 
tion to calculations for the strength of sea walls, foundations of 
lighthouses, and similiar purposes. These improvements consist 
in placing the instrument on trunnions with a swivel base plate, so 




















Fig. 3 Fig. 4 
that it may be adjusted horizontally or vertically to meet the 
impact of the waves, The Figs, 3 and 4 will enable this improvement 
to be understood. 

The maximum strain of the indicator is to equal 7000 lb. on the 
square foot. 

Mr. Stevenson found that at Skerryvore Rocks, which are 
exposed to the full force of the Atlantic waves, the maximum 
pressure in the five summer months was 611 lb., and for 
the winter months 2086 Ib. on the square foot. The greatest 
— was indicated in March, 1845, the indicator showing 
6083 Ib. 

It will be obvious that if a daily record of the performance of the 
instrument were desired, that an aniline pencil may be attached to 
the index rod and a revolving drum with a paper diagram driven 
by clockwork would give a graphic record of the varying force of 
storm waves, 








TRADE AND BusINEss ANNOUNCEMENTS.—Messrs. J. Carter, 
Sons, and Co., inform us that they have purchased the business of 
the late Mr. Edwin J. Oxley, which has been conducted for 
seventy-eight years in Port-street, Manchester.—Mr. Frank B. 
Lea’s—the British Electric Traction Company, Limited—address 
for the future, until further notice, will be at the company’s 
local office, 45, Renfield-street, Glasgow. About 1200 of the work- 
people employed by Mr. Jardine, of Nottingham, took advantage 
of the tenth annual trip to London, Paris, Brighton, and South 
Coast on Saturday, July 30th. 





* The seventh International Congress on Navigation, Brussels, 1898. 





LAUNCHES AND TRIAL TRIPS. 


On Saturday, the 6th inst,, the new steamer Juno, which has 
just been built and engined by Messrs. Wigham, Richardson, and 
Co., for the Russian Steam Navigation and Trading Company, of 
St. Petersburg and Odessa, went for a very successful trial trip 
off the coast. The steamer is 357ft. long by 46ft. beam, and is 
fitted with engines and boilers of Messrs. Wigham, Richardson, 
and Co,’s own manufacture, which on the trial trip worked without 
the slightest hitch, driving the fully-laden vessel at a speed of over 
11 knots per hour. The arrangements for working both the ship 
herself and the cargo are of the most modern and improved 
description. The owners were represented on the trial trip by 
Captain Trenert and Mr, Nevins, under whose superintendence 
the vessel has been constructed, and immediately after the trial 
the steamer sailed for Odessa 

On Thursday, August 4th, the screw steamer Sergei Witte 
went for a very successful trial trip off the coast. This vessel has 
been constructed by Messrs. Wigham, Richardson, and Co,, at their 
Neptune Works, Newcastle-on-Tyne, to the order of the Arch- 
angel-Moorman Steam Navigation Company, of St. Petersburg, 
and is intended for their trade in the White Sea, Kara Sea, and 
Arctic Ocean. She is about 200ft. long, and is fitted with engines 
of Messrs. Wigham, Richardson, and Co.’s own make, which on the 
trial trip worked without the slightest hitch, propelling the vessel 
at a speed of 11 knots. The steamer has a — stem, with a 
finely-carved figurehead, which is a portrait of Mr. Sergei Witte, 
the Russian Minister of Finance, after whom the vessel 1s named, 
She has also very luxurious accommodation for about twelve first- 
class passengers, twenty second-class, and a large number of 
steerage ae ea On the trial trip the owners were represented 
by their lish agent, Mr. A. Alliman, of London, 

The s.s. Mayflower one of the largest vessels that Messrs, Craig, 
Taylor, and Co., have as yet built, was launched from their 
Thornaby Shipbuilding Yard on Wednesday afternoon, the 3rd 
inst. The vessel is of the spar-deck type, with poop, bridge, and 
topgallant forecastle, built of steel, to class highest in Lloyd’s, 
The dimensions are 372ft. by 48ft. by 30ft. llin. depth moulded. 
She will carry over 7000 tons deadweight, and be equipped with 
seven large double-powered steam winches, patent direct steam 
windlass, powerful steam steering gear, a full set of shifting 
boards for grain certificate, and all the latest improvements. She 
has water ballast in double bottom fore and aft, also in peaks ; 
she is rigged as a fore-and-aft schooner, with telescopic masts, to 
Manchester Ship Canal requirements, Her engines have been 
constructed by Messrs. William Allan and Co., Limited, of the 
Scotia Engine Works, Sunderland, the cylinders being 23}in., 
38hin., 68in., by 48in. stroke, with three boilers, 13ft. 6in. by 
10ft. 6in., working at 200]b. pressure. This steamer has been 
built to the order of Messrs, Robert Stewart and Co., Liverpool, 
and under the superintendence of Mr. C. Macdonald, of Messrs, 
E. F. Wailes and Co., Newcastle-on-Tyne, the owners’ engineers. 

Messrs. Furness, Withy, and Co., Limited, launched, August 4th, 
from their Middleton Shipyard, Hartlepool, a fine steel screw 
steamer of the following dimensions :—352ft. by 47ft. by 29ft. 10in. 
She has been built to the order of Mr. John Lockie, Sandhill, 
Newcastle, and is a fine type of a modern cargo boat, being built 
throughout of Siemens-Martin steel, with large measurement and 
deadweight carrying capacity of about 6250 tons, and is classed 
100 Al at Lloyd’s. The vessel is of the single-deck type, with 
poop, bridge, and forecastle. The holds are fitted with iron grain 
divisions, and all deck erections, skylights, bulwarks, &c., are 
constructed of steel and iron; cellular double bottom, fitted fore 
and aft for water ballast, the after peak being also available as a 
tank. The greater portion of the plates are in 24ft. lengths, 
making the structure of the ship very strong. Six powerful steam 
winches, donkey boiler, patent steam steering gear amidships, 
screw gear aft, direct steam patent windlass, stockless anchors 
hauling into hawse pipes, and other modern appliances, are fitted 
for the handy working of the ship. The saloon and cabin, 
providing accommodation for the captain, is handsomely finished in 
polished hardwood. The rig of the vessel will be two-masted fore- 
and-aft schooner, and will be fitted with triple-expansion engines 
by Messrs W. Allan and Co., Limited, Sunderland. On leaving 
the ways the ship was named Mars by Mrs. Curtis, wife of 
Captain Curtis. 











AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Aug. 4th. 

THE prosperous conditions of the country are shown in the bank 
weekly reports, Money is in active demand, and rate of interest 
is lowering even under a heavy call. The mortgage indebtedness 
of the country is being reduced with marvellous rapidity, particu- 
larly land or agricultural mortgages ; and the liberated funds are 
out for new opportunities. For reasons hard to give there is just 
at present a halting tendency in trade circles, but in manufac- 
turing lines everything is being rushed. In some quarters there 
is heard already the old cry of over-production, but there is very 
little danger from that for a year or two. Production 
is better guarded than ever. The losses and bankruptcies and 
insolvencies that have laid so many firms, co-operations, and 
individuals low during the past three or four years bave left 
behind a disciplinary effect, which is manifest in more conservative 
management and method and greater willingness to ect in 
co-operation with others in the same channels of activity. The 
demand for crude and finished steel is large ; but prices, though 
very firm, have not advanced above June figures. Large users are 
quietly getting their requirements covered, knowing that at the 
present rate of progress mills will soon be unable to undertake 
any but remote deliveries. Billet manufacturers at Pittsburgh, 
Wheeling, and elsewhere have inquiries which point to a very 
heavy demand at the recent drop. All lines of iron and steel 
manufacture are more active than a month ago; but prices are, 
despite this fact, rather weak. The only explanation is the 
extraordinary production. The heavy hardware manufacturers 
are quite busy. Merchant steel is active. The tin-plate mills are 
crowded. Window glass is strong. 

Remarkable changes have come to the iron trade during the 
past week or ten days. Reports by wire from several Western 
centres are stimulating orders. Cash pig iron is strong in Bessemer 
and basic, but weak in forge and lomo. The sudden expansion 
in demand for steel products has directed attention to Bessemer 
pig. Sales of 100. tons have been made within a short time at 
furnace for 9°75 dols. Rumours of advances are rife, but are 
denied, yet may soon prove to be true. Foundry iron is weak, 
but there are some indications of a heavy demand in Pennsylvania, 
Ohio, and in Alabama. Should the foundry and bariron industry 
improve, nothing could arrest an advance in prices on pig, 
because the production is graduated to present curtailed require- 
ments. All other branches of the ircn and sfeel industry have 
shown signs of growth. Requirements are assuming a bold front. 
Large consumers know that there is a good deal of material con- 
tracted for. Some large mills have oversold their producing 
capacity, and especially in plate and structural material. Business 
footing up 50,000 tons in plates, shapes, and pipes, has been closed 
within ten days, and there is a procession of incoming buyers that 
"sca to duplicate this amount of business. Bar iron and steel 

ars are once more active, especially in Western markets, 
Throughout the East the bar mills are not doing much. Large car- 
building orders have been placed during the past week, and car 
builders give the very positive assurances that they will have 
all the car-building they can conveniently do by next winter. 
Bridge-building work is very encouraging. There is plenty of 
pipe line work. An Ohio 100-mile line has been contracted for, 
and also as much more in Kentucky. Rods are wanted, and mills 





are asked by wire for quotations, and big orders are being closed 
that way. 


eS 
THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 


IRONMASTERS here prefer to believe in the chances of improved 

trade, foreshadowed by the peace negotiations between Spain pit 

‘ain and 
America, the abundant harvest, and the upward movement jn the 
Scotch and Cleveland iron markets, than to attach too mu h 
weight of an opposite sort to the disappointing nature of the 
Board of Trade returns for July. As the greatest of the English 
ironmaking districts engaged in the production of manufactured 
iron it is natural that local ironmasters should scan the monthly 
export declarations very narrowly. Surprise of an undisguise4 
nature is entertained that the exports of hoops, sheets, and plates 
from all sources last month should not have exceeded the ofticially 
announced 9117 tons, which compares poorly with the 10,176 tons ¢f 
July last year, It is also an anomaly that in what has been deemed 
a time of improving trade the export business in bar, angle, bolt 
and rod iron of the whole county should not figure for more than 
12,415 tons, contrasted with 12,126 tons in July, 1897, The 
exports of cast and wrought iron, too, amounting to 6144 tons 
against 9168 tons a twelvemonth since, are distinctly disappoint. 
ing. The only explanation this month that seems possible of these 
figures, and of others like them with which the returns are crowded 
is that the shipping trade in iron and steel is not so brisk as had 
been generally imagined, and that the revival—where it has takey 
place—has been in the home demand. 

The export figures relating to pig iron, which are returned at 
97,083 tons, as against 108,051 tons a twelvemonth back ; and those 
having reference to unwrought steel—23,670 tons against 26,29] 
tons in July, 1897—are no more satisfactory than the rolled iron 
position ; but these latter figures are of more importance to the 
Cleveland and Sheffield districts. 

In the wear iron trade there is no decline in the animation 
lately reported, whether with respect to Staffordshire brands or 
imported metal. At Birmingham this—Thursday—afternoon, and 
yesterday at Wolverhampton, the demand was preserved largely 
in excess of deliveries, and many consumers are a good deal incon. 
venienced. Founders and engineers are alike sufferers with mil] 
and forge proprietors in the matter, since foundry numbers are as 
fully in under-supply as forge pigs. How long this state of things— 
arising out of the smallness of the number of blast furnaces blowing 
—is to continue is a problem which there seems no means just 
yet of solving. Northamptonshire pigs are quoted 45s. td. to 
46s. 6d. and Leicestershire and Derbyshire 47s. 6d. to 48s. and 
48s, 6d. per ton, both delivered Birmingham. Staffordshire pigs 
are 52s. 6d. to 55s, for hot air all mines, and 92s, for best cold air, 
while medium iron of local make is 46s. to 48s., and cinder sorts 
42s, 6d. upwards, Hematites from the West Coast, delivered here, 
are selling slowly at 58s, 6d. for forge, and 60s. to 61s, for foundry 
numbers, : 

Prices of common bars stand at £6 to £6 5s., but outsiders are 
still selling at £5 17s, 6d., notwithstanding the advance in iron- 
workers’ wages announced last week of 24 per cent., making 
oe 7s, 9d, per ton. It is really astounding how some of the 

var firms, no less scarcely than the sheet iron firms, can carry on 
their works at present prices, It is certain that it could not be 
done at all if works economies were not stadied more systematically 
now than was some little time ago the case. The high price of 


fuel has occasioned many consumers in the iron trade to put in 
new engines and boilers and fire grates, and in some cases even 
new furnaces, all aiming at lessening the consumption of fuel, and 


burning smaller slack. Atthe same time better power results are 
obtained, 

Best bars are upheld at £7 to £7 10s., with £8 for superior iron 
for special engineering purposes. Hoops are again quoted on the 
open market £6 5s. to £6 10s., but underselling is admittedly 


taking place in a few directions, Gas tube strip is £5 17s. tid. to 
£6, with a fairdemand. Merchant bars command good sale at 
£6 10s. to £6 12s. 6d. 

Black sheets have still to be reported without relief from the 


monotony that has long hung over this branch. Competition from 
South Wales must increase if, as seems likely, an early termination 
is now obtained to the coal strike. While the strike has been on 
the quantity of Welsh sheets coming into the market has 
materially diminished, much to the satisfaction of local makers. 


But when a cheap and abundant fuel supply is again available to 
them, the Welsh mills which have been temporarily laid off will 
start up again into full activity. Sheets of 20 w.g. are quoted 


this week £6 7s. 6d, to £6 10s.; 24.w.g., £6 103. to £6 12s. 6d.; 
and 27 and 28 w.g., £7 to £7 2s. 6d., and £7 5s. per ton. 

The Galvanised Iron Trade Association report that last month's 
shipments totalled 20,463 tons, of the value of £229,949. These 
figures are considered very satisfactory compared with other de- 
partments of the iron trade just now. They contrast with 20,007 
tons, the shipments of July last year, which were valued at 
£226,014 ; and with 18,416 tons of the value of £215,736 in July, 
1896. Australia, South Africa, and the Argentine continue the 
leading markets. Australia last month took 5886 tons, against 
5697 tons in July last year, and 4750 tons in July two years back. 
South Africa purchased last month galvanised sheets weighing 
2864 tons, which compares with 2393 tons and 1827 tons in 
the corresponding month for the respective two years past 
mentioned. The shipments to the Argentine were 2291 tons, 
compared with 2016 tons and 2603 tons in July, 1897, and 
1896. After these markets comes India, which is responsible 
this July for 1824 tons. This market shows, however, unlike 
the others, a large fall. For July last year the recorded figures 
for India were 2938 tons, and in July two years ago 2768 tons. 
The price of galvanised sheets this week is re-declared at £9 15s, 
to £10 and on to £10 5s,, according in much part to the repute in 
which the several makers’ brands are held, but regulated also by 
the condition of sellers’ order books, 

Steel is very firm at last week’s prices, and orders are still coming 
to hand. The reported order placed with Messrs. Carnegie, of 
Pittsburgh, for 30,000 tons of billets, of a total value of 450,000 dols., 
for delivery in Birmingham, was discredited on ‘Change to-day. 
The report comes by way of New York, and though sometime ago 
the Americans did a business in this district in large Bessemer 
bars for rolling down in our local sheet works, it is scarcely thought 
that the current report can be accurate—the figures, for one thing, 
being too large to inspire credence. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—There is still no very marked change to notice in 
the condition of the iron trade generally, but the tendency con- 
tinues gradually in the direction of improvement both as regards 
prices and demand, whilst in the steel trade, which is more 
directly affected by the present pressure of shipbuilding, a strong 
upward move is being fully maintained. In some branches of the 
engineering industry there are, perhaps, indications that the 
exceptional activity which has prevailed for the past six months is 
on the turn. Here and there | hear reports that new work is not 
coming forward in equal quantity to the orders that are running out. 
At the same time, however, engineering representatives, even where 
there is some slackening off in the weight of new work that is being 
secured, admit that there is nothing in the general position that 
calls for any real complaint, and the outlook for the future is still 
regarded very hopefully. Machine tool makers are all exceedingly 
busy, and as regards this branch of engineering trade no falling 
off is at present perceptible. Locomotive builders, however, in 
some cases, report that although they have plenty of work to go on 
with, there is nothing new just now coming forward, but this would 
seem to be due chiefly to a good deal of work going into Scotland, 
which firms here are unable to entertain owing to their inability 





to comply with requirements for early delivery. Amongst machinists 
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ro is a falling off, but this applies chiefly to loom makers, 
rers of spinning and other classes of textile we 
‘ag very busy, With no scarcity of new orders at present reported. 
bene makers, stationary engine builders, and other sections of 
= engineering trade all continue well engaged. 
be the Manchester Iron Exchange business is reported as 
ming forward steadily, and both in raw and manufactured 
< terial makers and manufacturers are in a — to hold out 
for better prices. In ig iron a fair amount of busi 


Jso the 
manufactt 


usiness has been 
ut through during the past week, and there are one or two 
tolerably large inquiries on the market, For Lancashire brands of 
ig iron quotations remain firm at the full list rates of 47s. 6d. for 
pe to 49s, 6d. for foundry, less 2}, delivered Manchester. 
Lincolashire makers, although no official advance is announced, are 
enerally quoting quite 6d. over tae basis prices, and forge quali- 
oe average 44s., with foundry 46s, 6d. net delivered Manchester, 
and even above these figures is beg gray in some cases. Derby- 
shire foundry is nominally quoted 50s. to 51s. net delivered Man- 
chester, but there is very little to be bonght. Middlesbrough 
jron is firm at 49s, 4d, to 49s, 10d. net delivered by rail 
Manchester. Scotch iron is rather stronger, and, delivered Man- 
chester docks, 50s. to 50s. 3d. is being quoted for Glengarnock, 
and 50s. 6d. to 50s, 9d. for Eglinton, American iron is quoted 
according to brand from 47s. 6d. up to 50s., but one or two fairly 
large lots have recently been sold at under the minimum quota- 


n. 

o With regard to finished iron, local makers report an active 
business coming forward in bars, which are firm at £6, the 
minimum, but North Staffordshire houses have not yet followed 
the further advance in Lancashire iron, and_ their quotations 
remain at £6 2s, 6d. to £6 5s, delivered here, In sheets there is 
perhaps a slight improvement in prices, these now —— about 
£7 to £7 2s. 6d., whilst in hoops a wee 4 good business is 
reported at the association list rates of £6 10s. for random, to 
£6 15s. for special cut lengths, delivered Manchester district, and 
2s, 6d. less for shipment, 

With a view of removing what has perhaps been a cause of com- 
plaint on the part of merchants as to the competition of makers in 
selling retail quantities of finished iron to consumers, I under- 
stand that the Lancashire bar iron manufacturers have arranged 
to discontinue supplying bars in small quantities out of stock at 
the same price as the larger quantities, and have decided to charge 
103. per ton extra on small lots of under 5 ewt. of one size. I 
believe that the same course has also been adopted by the North 
Staffordshire and Yorkshire manufacturers. 

As an illustration of how misleading the bare official import 
returns may sometimes prove, I may mention that recently the 
hoop iron makers in Lancashire have m not a little disturbed in 
mind by the returns showing large quantities of barrel hoops 
shipped into Liverpool from the United States. As these imports 
continued, and single shipments represented some thousands of 
bundles of hoops, one of the principal Lancashire makers decided 
to inquire fully into the matter, when it was found that these hoo 
which were being supplied to one of the largest chemical works in 
the district were not iron hoops but wood barrel hoops, such as 
had previously been imported from France, and that consequently 
their anxiety as to the inroad of American hoop iron manufacturers 
upon the English trade had been altogether baseless, 

The monthly employment returns issued by the United Machine 
Workers’ Society confirm what I have already stated as to the 
activity that prevails throughout fhe engineering trades, the out- 
of-work list showing a slight reduction as compared with the 
previous month, Owing, however, to a decrease in the member- 
ship, the number of unemployed represents a larger proportion 
than in the last returns, and is cual 4°8 of the total member- 
ship. In the Manchester district there are about 2°4 per cent. on 
benefit, and throughout Lancashire 54 per cent. All the districts 
in this society report trade as either “good” or “fair.” 

A new patent positive sight-feed lubricating pump has been 
brought out by the Klein ay ayy. Company, Limited, of 
Manchester, In this apparatus the oil falls from the storage vessel 
in drops, which are regulated by a cone valve, worked by a lever. 
The drops of oil then through a sight-glass into the pump 
chamber, from which  amagtie forced into the steam pipe throug 
a check valve by means of the pump plunger. The pump is driven 
by a lever at the side, to which a reciprocating motion is com- 
municated from the engine, so that the supply of oil is always 
exactly proportional to requirements, as the more quickly the 
engine runs the greater will be the quantity of oil delivered. The 
supply can also be adjusted to a nicety both by the sliding of 
the driving connection on the lever at the side, and by the 
handle working the cone valve. The lubricator can be thrown out 
of gear at stopping time, to prevent waste, by simply raising the 
handle referred to, and will work against the highest steam pres- 
sure. It does not require adjustment every time the engine is 
started, but when once properly adjusted it remains so. 

The Ashbury Railway Carriage Company, Limited, of Man- 
chester, has just completed for the Metropolitan Railway Com- 
pany several specially designed new trains, the noticeable features 
of which are the heating and the electric lighting arrangements. 
The former is on the storage principle. A pipe connected to the 
engine runs underneath the carriages the entire length of the 
train, having suitable couplings between the vehicles ; from this 
pipe branches run to the storage heaters, one of which is placed in 
each compartment, The heater consists of a cylinder containing 
a chemical mixture, and has a steam jacket surrounding it. 
Steam from the engine raises the temperature of the mixture, 
which afterwards gradually radiates the heat into the compart- 
ment, The electric lighting is on Stone’s system, in which each 
carriage is lighted independently, two sets of accumulators and a 
dynamo being suspended beneath the carriage, the latter being 
driven from one of the axles in such a way that, no matter what 
the speed of the train may be, after a determined point has been 
reached the amount of current passing to the lamps is constant, 
and a regulator placed outside at the end of each carriage 
switches on the whole or half of the light, as may be desired. It 
may be added, that the lighting of all the carriages, whether 
first, second, or third-class, is of equal efficiency, each 
compartment being provided with a couple of 8-candle- 
posse lamps. The company has also built for the Cam- 
rian Railway Company a number of moderately well-equipped 
carriages, specially arranged for tourist traffic. ese comprise 
bogie composite carriages, with and without lavatory accommoda- 
tion, family saloons, complete with guard’s brake and luggage 
compartments, These — saloons are each 33ft. long, 8ft. 4in. 
wide outside, and are carried on three pair of wheels, with a total 
wheel base of 22ft. They have large central saloon compartments 
13ft. 10in. long, an end coupé compartment, an attendant’s compart- 
ment, with a luggage compartment, accessible from it, and w.c. 
compartments, he central saloon is richly upholstered and 
furnished with a view to exceptional comfort in travelling, A 
central corridor from the main saloon leads to the — end, 
which is a cosy compartment for four persons, whilst the 
attendant’s —e is approached from the opposite end of 
the Saloon, and has also accommodation for four persons, The 
carriages are fitted with an automatic vacuum brake, in addition 
to the Westinghouse air brake, both arrangements being provided 
= _use when travelling over the systems of other railway com- 
anies, 

During the past fortnight considerably increased activity has 
been reported in the coal trade of this district. This, however, 
has been chiefly in the lower qualities suitable for steam pu \ 

e better descriptions of round coal sti!l move off very apelp, 
owing to the limited requirements for house-fire purposes, and 
accumulate in stock, with some of the pits not working more than 
about four days per week ; but in pl pees descriptions of fuel 
there is a brisk business doing, and pits, except those raising 
house-fire qualities, are being kept on full time. Notwithstanding 
the slackness of demand for house-fire purposes, the better qualities 





of round coal are fully maintaining late rates, The lower qualities 
of round coal continue in good inland demand for steam and forge 
purposes, and average quite 7s. per ton at the pit mouth. Engine 
classes of fuel, notwithstanding the output of slack, is more 
plentiful than is usual at this time of the year, are also moving off 
without difficulty, and although there is no actual scarcity of 
supplies, prices are firm at the full rates which have recently 
been quoted, common slack averaging 3s. 6d.; good medium sorts, 
4s, to 4s, 3d.; and best qualities, 4s, 6d. to 5s. at the pit mouth. 

For shipment there has been quite a pressure of orders and 
inquiries during the ep fortnight, due no doubt to the continu- 
ance of the South Wales strike, and to several of the large collieries 
in Yorkshire being stopped, owing to disputes with the pit lads. 
The result is that prices have been tending strongly upwards, and 
on special sales to secure supplies over the present month advances 
of 1s. per ton on current rates are being readily obtained. 
Delivered ports on Mersey, average quotations for ordinary steam 
coal are about 8s, 9d. to 9s., but in special cases 9s. 6d, up to 10s. 
per ton has been got. 

Barrow.—The hematite pig iron trade is remarkably steady, and 
smelters are not able to do af the business which is being offered. 
Orders from all sources, and particularly from makers of steel, 
are coming to hand freely, and the work in hand is very considerable. 
Only forty-one furnaces are in blast out of seventy-three, owing to 
the scarcity of the supply of iron ore, Last year thirty-eight furnaces 
were in blast in the corresponding week. Prices are very steady 
at 52s. 6d. to 53s. per ton for mixed Bessemer numbers, net, f.o.b.; 
and warrant iron is at 51s, 114d., net cash, sellers; buyers, 
51s. 11d. The market shows buoyancy, and sales of warrant iron 
are only in small parcels, as holders are very firm. During the 
week 1992 tons were cleared from warrant stores, leaving 145,026 
tons in hand, or a reduction of 39,424 tons since the beginning of 
the year. 

Iron ore is in very full demand, and the native mines through- 
out the district are as busily employed as possible. Good average 
qualities fetch 13s, to 13s. 6d. per ton net at mines. Best sorts 
are 2s, to 3s, more. Spanish qualities are not being as fully deli- 
vered as of late ; list prices are well maintained at about 16s, to 
17s. per ton delivered at West Coast ports. 

In steel the trade doing is very full and brisk, and there is no 
falling off in orders for any of the chief classes of product, Heavy 
rails are in full inquiry, as well for home as for colonial and forei 
railways, and prices are steady at £4 12s, 6d. In heavy ship- 

lates business is exceedingly brisk, and the inquiry seems to be 
increasing week by week. Prices are firm at £6 per ton. Light 
plates are in good demand, as well as sections, heavy and light 
castings, and all classes of shipbuilding material. All the mills at 
the local steelworks are very fully supplied with orders, and are 
being kept busy night and day. 

Shipbuilders and marine engineers are more fully at work than 
for some time past. Orders are very fully held, especially for 
various types of warships, and energetic efforts are being put 
forth to complete much of the work in hand in what will be 
regarded as record time. This will be a record year for tonnage 
at the naval construction works, and it is expected to egate 
at over 60,000 tons. Other new orders are in the market, and 
prospects of continued briskness are very good. 

Coal is still in very considerable demand, and prices are well 
maintained. Coke is in good inquiry, and good Durham sorts are 
at 17s. 6d. per ton, delivered. 

Shipping is well employed at West Coast ports. The exports of 
pig iron last week were 11,275 tons and of steel, 8365 tons, as com- 
pared with 10,043 tons of pig iron and 10,544 tons of steel in the 
corresponding week of last year, showing an increase of 1232 tons 
of pig iron, and a decrease of 2179 tons of steel. The regate 
shipments this year have reached 315,440 tons of pig iron and 
336,237 tons of steel, as compared{with 265,511 tons of pig iron and 
271,810 tons of steel in the corresponding period of last year, 
showing an increase of 49,929 tons of pig iron and 64,427 tons of 
steel, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE inconvenience caused by the strike of the pitlads is being 
gradually got over, and the various difficulties affecting the different 
collieries are in course of settlement. Of the five large collieries 
which were standing ten days ago on this account, three of them 
have been got to work, and negotiations are at the time of writing 
proceeding with the rest with a view to arrangement. The 
proposed advance in wages is still being freely talked about, and 
although the men generally claim to have a right to a larger 
advance than 2} per cent., it is not believed that they will make 
trouble on that score. Throughout the South Yorkshire district 
generally the house coal trade is rather quiet. In spite of the 
stoppage of supplies from the Welsh pits, stocks are beginning to 
accumulate in more than one locality. The tonnage being sent to 
London is above the average, but as the collieries have been more 
fully worked the output is quite equal to the demand. Best 
Silkstones make 9s, to 9s, 6d. per ton; ordinary, from 7s. 6d. per 
ton ; Barnsley house, 8s, to 8s, 6d. per ton; seconds, from 7s. per 
ton. In steam coal the large demand formerly reported is fully 
sustained, the best qualities of hards being in briskest request. 
Although the output is heavier than usual, the market is quite 
equal to all that is raised. For shipping purposes requirements 
are exceedingly heavy. Former rates are maintained except in 
the case of purchases made in the open market, when slight 
advances are easily secured. Barnsley p one are 7s, 9d. to 8s. 6d. 
per ton ; seconds, 7s, 6d. per ton. Engine fuel is as heavily called 
for as ever, both in the Yorkshire and cashire districts. Coke 
is likewise brisk, with quotations which show a tendency to rise on 
those given last week. 

It is pretty certain that an advance in house coal will be made 
next month, The winter advance is usually made in October, but 
there is every prospect that it will come a month earlier this 
season. Householders would be well advised to take the hint. 

Large increases in the coal trade with Hull are shown in the 
return of the Hull Chamber of Commerce and Shipping. The 
tonnage, both for July and for the seven completed months of the 

ear, constitute a record. During July there were sent to Hull 

73,328 tons of coal, as compared with 276,928 tons in July of 1897. 
In the seven months there have been sent 1,837,658 tons, as com- 
d with 1,456,016 tons in the corresponding period of last year. 
wens on the month is about 35 per cent., and on the seven 
months 26 percent. Foreign markets took during July 177,679 
tons, as compared with 113,607 tons in July of last year. For the 
seven months the total export was 793,373 tons as against 569,624 
tons, the increase in the foreign trade on the month being equal 
to 56°3 per cent., and for the seven months to 40 percent. Of 
course, the large increase is due to the Welsh strike, as the 
customers who ordinarily deal with Yorkshire collieries are 
now taking ‘arger tonnages than in previous periods. For 
example, Egypt, which took no coal from Hull last year, 
received from that port last month 39,805 tons, and in the 
three months has taken 85,185 tons, Similar results are reported 
respecting Malta, Italy, and South America. For the seven 
months of the year South America has taken from Hull 103,850 
tons, as compared with 20,562 tons in the corresponding period of 
last year. The ordinary customers at the great Yorkshire port do 
not show much variation. North Russia has taken 29,260 tons, 
against 28,252 tons last month, and 108,219 tons as against 105,079 
tons for the seven months. Norway and Sweden, on the other 
hand, took 26,872 tons in July, against 34,310 tons in July of last 
year ; the weight for the seven months having been 159,789 tons 
against 160,295 tons, while Germany on the month has decreased 
from 12,156 tons to 9464 tons, and on the seven months from 
89,118 tons to 65,797 tons, 

The foreign trade in hardware and cutlery for July reached a 

value of no more than £106,264, against £173,918 for July of 





1897 ; for the seven months £818,484, against £1,241,598 for the 
corresponding period of 1897, In steel unwrought the value for 
July was £205 624, as compared with £220,442 for July of 1897. 
In manufactures of steel and iron there was an increase from 
£79,407, in July of 1897, to £137,915 last month. 

A poe has gone the round of the press to the effect that 
Messrs. Thomas Firth and Sons, Limited, Norfolk Works, Sheffield, 
have received an order from the Spanish Government for 221 pro- 
jectiles for 24-centimetre guns—about 13in. English measure 
calibre. On inquiry it is found that Messrs, Firth have received 
information that they are to have an order for the projectiles 
mentioned, and that is as far as the matter has gone. In translat- 
ing the centimetres into inches, the English measure should read 
94in., not 13in. 

In the iron and steel trades the upward tendency in rates is 
affecting several of the branches of the heavy trades. While a 
steady business is being done, there is not at present the pressure 
which marked the inning of the quarter. At the same time 
there is abundant work in most of the departments to keep the 
hands on full time, and in some quarters extra hours are being 
made, Railway material, chiefly on home, Indian, and colonial 
account, continues to be largely called for. The important con- 
tracts for new rolling stock, which have already been referred to 
in THE ENGINEER as being placed by the Great Central Railway 
for their extension to London, have been rapidly proceeded with, 
and will be ready for the opening of the railway for passenger 
traffic next month should the work on the line admit of the date 
being adhered to. The Midland Railway has been placing some 
heavy orders for locomotives, and the contracting firms are obtain- 
ing the buffers, springs, tires, axles, &c., from the Sheffield houses, 
Some very good ‘‘iines” have recently come in from the Colonies, 
particularly from Australasia. Excellent customers at present for 
military, marine, and railway materia] are Japan and India, the 
orders for the latter being chiefly for railway work. The activity 
in the mercantile marine keeps the boilermakers very busy in 
the home market, as well as in the foreign countries. It has, too, 
a stimulating effect in the steel, file, edge-tool, and kindred 
industries. The engineering establishments are generally well off 
for work, and in some instances overtime is being made. The exces- 
sive demand for heavy engineering and light edge tools, which 
was noted at the beginning of the year, is not quite maintained, 
but the principal firms have still abundance of orders, chiefly on 
foreign and colonial account, 

An unpleasant feature of the lighter industries is the falling-off 
in the call for cutlery. Orders are coming in very lightly, and by 
no means in such numbers as at the corresponding period of last 
year. In the plating trade, affairs, too, are a little easier, and 
are certain to continue quiet until the holiday season is over. It 
was expected that the recent advances in the price of ivory would 
lead to a rise in the local price lists of cutlery, but the languid 
condition of the cutlery market has prevented any movement in 
this direction. 

The death is announced at the age of sixty of Mr. W. H. Crowley, 
of the firm of Messrs. John Crowley and Co., Limited, Meadow 
Hall. Mr. Crowley belongs to a family who have for generations 
been associated with the iron trade and kindred industries, par- 
ticularly those affecting agriculture, his firm manufacturing various 
specialities in food-preparing inventions and other appliances, as 
well as being largely engaged in castings of various descriptions. 
For many years Mr. Crowley has given the closest sible atten- 
tion to his business, having, in fact, not taken a holiday for twenty 
years, his only absence during that time being caused by illness, 
and that for but three days. Of late he has been in failing health, 
and his death at the comparatively early age of sixty is much 
regretted by a wide circle of friends. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE improvement in the iron and allied industries, and par- 
ticularly in the pig iron branch, is ) pregreming even more satis- 
factorily than traders generally looked for, and sellers are doing 
very well now. An extensive business has been transacted this 
week, and this might have been even larger if producers would 
have sold for delivery over the autumn, as consumers are getting 
anxious about arranging for supplies, while as the tendency of 
prices is strongly upwards, and there is likely to be no lack of 
orders for the next few months, makers are not prepared to sell 
ahead and lose their chance of profiting by the higher rates. Con- 
sumers would buy pig iron freely for delivery over the remainder 
of the year, as it is certain that they will not secure it on better 
terms than now rule. The competition in the sale of foundry pig 
iron has not been so slack for a long period ; every maker has 
almost as many orders as he can execute during the next few weeks, 
and second hands are competing in a very quiet way only. The 
fact is that the merchants generally are buyers themselves ; some of 
them have failed to cover for what they have sold, and being over- 
sold, with prices going against them, they are very anxious to secure 
more ium, bas they find it difficult to meet with makers who are 
ready to sell. 

One circumstance which makes No. 3 Cleveland G.M.B. pig iron, 
and, indeed, all foundry qualities, so firm in price is thatthey are so 
scarce ; the stocks are very smail, and the supply is short of re- 
quirements. So little No. 3 has not been held for pe se at 
least, and as this is the season when there should be a good supply, 
because it is so much needed on shipping account, exporters are 
rather badly placed. Some makers are so short of foundry iron 
that they have had to return orders to consumers, and steamers 
have to wait for their cargoes. The shortness of supply is due 
partly to the larger requirements and partly to an inadequate 
production, the output of foundry iron having of late been below 
the average, and that of forge qualities being above it. The 

rices of foundry qualities being so much dearer than those of 
‘orge, producers are making efforts to get better results from the 
furnaces. This scarcity of No. 3 is expected to lead to heavy 
withdrawals from the warrant stores, and that will cause a more 
substantial rise in the prices of warrants, which will help up the 
advance in G.M.B. iron itself. 

While No. 3 Cleveland G.M.B. iron has been sold this week for 
early f.o.b. delivery at 41s., it has been only for odd lots, and the 
regular quotation has been advanced to 41s. 3d., which has been 
readily realised since Tuesday, as has 41s. 6d. for next month’s 
delivery. No. 1 has been raised to 43s., and No. 4 foundry is 
steady at 40s. Forge qualities are plentiful, large stocks being 
held, with the production in excess of the requirements, notwith- 
standing that the latter are much above the average, on account of 
the activity in the manufactured iron trade. On account of this 
plethora the prices are not satisfactory, and detract from the gains 
made by the sale of foundry qualities. Grey forge, while quoted 
at 38s. 9d., has been sold at 38s. 6d., and if it bore the usual pro- 
portion to No, 3, it should be realising 1s. 9d. per ton more, and 
it is not easy to produce it at the price that can now be obtained 
for it. 

Deliveries of hematite pig iron are heavy both to the local and 
the Sheffield works, and exports show a considerable increase, but 
next week on Teesside there will be a reduction in the consump- 
tion of pig iron on account of the holidays that are given at most 
of the Stockton and Middlesbrough manufactories for Stockton 
races. Most works will close on Tuesday evening for the rest of 
the week. Cumberland hematite pig iron having again become 
dearer than Middlesbrough hematite, the makers of the latter are 
regaining some of their trade with Sheffield, and also they find it 
easier to compete for export orders. Mixed numbers are very 
firm at 51s. 6d., but most makers ask 52s. The supply of Rubio 
ore is heavy at makers’ works, and the quantity on the way from 
Spain is large. Merchants are pressing to sell, but as consumers 
do not anticipate any difficulty in getting ore in the future now 
that the war is nearly over they are not very ready to buy, 
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especially when rates of freight are declining, and ore is likely to 
be cheaper. If a Carlist uprising took place, as is threatened, this 
would upset consumers’ calculations, for the Carlist adherents are 
chiefly in the mining districts. The price of average Rubio ore is 
about 14s, per ton delivered at Tees or Tyne wharves, 

Traders were prepared for a considerable increase in the ship- 
ments of pig iron from the Cleveland district for August, but they 
are rather surprised at their extraordinary extent ; the shipping 
facilities are taxed to the utmost, especially as the exports of 
manufactured iron and steel have also become very large. Messrs, 
Bolckow, Vaughan, and Co., and the Clay-lane Iron Company are 
further enlarging the Eston Jetty, as, notwithstanding the 
extensions, the accommodation is not equal to the requirements. 
The quantity of iron ore discharged there, and the tonnage of pig 
iron loaded, have increased much of late. The work of extending 
Middlesbrough Dock is now fairly in progress, and will proceed 
without interfering with the regular traffic. The quantity of pig 
iron shipped this month, to 10th, from the Cleveland district was 
43,531 tons, as compared with 24,395 tons last month and 35,165 
tons in August, 1897, to 10th. The stock of Cleveland pig iron 
in Connal's warrant stores on Wednesday night was 91,610 tons, a 
decrease for the month of 410 tons; while of hematite pig iron 
42,145 tons were held, a decrease for the month of 640 tons. 

The demand for manufactured iron and steel is very good, more 
especially for steel plates and angles, the business in which is 
described by proprietors of works as extraordinary—certainly 
nothing like it has ever been experienced, and it is almost im- 
possible to satisfy the requirements of consumers. Higher prices 
for steel plates were expected this week, as the Scotch manu- 
facturers have advanced their quotations ; but so far the North of 
England makers keep to the figures that ruled last week. Steel 
ship: plates are firm at £6, steel ship angles at £5 15s., iron ship 
plates at, £5 17s. 6d., and iron ship angles at £5 12s. 6d., all less 
24 per cent. discount, and f.o.t. There are very few firms now 
producing iron plates. The demand is as brisk for boiler as it is 
for ship plates. Bars have been advanced in value, and it is diffi- 
cult now taking common iron bars under £5 10s. at works. The 
reports about the importation of American plates into this country 
is not disquieting to our manufacturers, as it is recognised that 
they come in because British producers are so full of work that 
they cannot undertake all the orders that are to be executed. 
And as to the prices, it is not likely that they will accept orders 
at as low a price as the Americans are said to have taken, when 
they can get as much work as ever they like to book at the higher 
prices which rule for plates of British manufacture. The circum- 
stances of the trade in the two countries are different—here there 
is no lack, whereas in America the manufacturers are very short. 
When work becomes scarce here producers say they will then accept 
as low prices as any that the Americans can take. Mr. Charles 
Campbell, assistant manager at the Cleveland steel works of Messrs. 
Bolckow, Vaughan, and Co., has just returned from a visit to 
America, China, and Japan, where he has been in the trade 
interests of his firm. There is a better demand for steel rails, 
and works are kept in fullest activity, as they have been for more 
than two years past. The increased inquiry promises a continu- 
ance of this satisfactory state of affairs for months to come. 
Heavy steel rails are firm at £4 12s, 6d. net. 

The directors of Messrs. John Spencer and Sons, Limited, New- 
burn steel works, Newburn-on-Tyne, have decided to recommend 
to the shareholders a dividend of 10 per cent. for the year ended 
June 30th last, the same as for the previous year. 

Lloyd’s Visiting Committee have this week been inspecting the 
shipyards and engineering works on the Tees, Wear, iad fous, 
a at Hartlepool. The party included Mr. W. H. Tindale, chair- 
man; Mr. J. E. Street, deputy chairman ; Mr. B. Martell, chief 
surveyor; Mr. J. 'T. Milton, engineer surveyor ; Mr. H. J. Cornish, 
assistant to the chief surveyor; and Mr. A. G. Dryhurst, secre- 
tary. At Messrs, Short Brothers’ yard at Pallion, Sunderland, 
they were shown a patent machine for joggling frames. All the 
vessels built at this yard will in future be constructed with joggled 
frames and clincher plating. A final conference was held on 
Tuesday at Newcastle between the representatives of the Tyne, 
Wear, Tees, and Hartlepool shipbuilders, and of the Boilermakers’ 
and Iron Shipbuilders’ Society, when it was decided that the 
advance of wages promised in the shipyard departments on May 
30th should come into force this week. The advance is 5 per 
cent. on piece prices, and 1s. 6d. per week on time rates, This 
will settle the wages question for the next six months. In regard 
to overtime, it was arranged that the allowance should be :—For 
50 men employed, 16 days per month ; 100 men employed, 32 days 
per month ; and for every additional 20 men over 100, five days 
more per month. 

Mr. Henry Fownes, of Newcastle, who has been long with 
Messrs, John Spencer and Sons, Limited, of the Newburn Steel- 
works, as manager of the Ouseburn forge department, has com- 
menced business under the style of the Fownes Forge and Engi- 
neering Company, Limited, and has taken over the St. Bide 
Works at Tyne Dock, where he is laying down plant for making 
stee] forgings and castings and carrying out repair work. The 
forge works of Messrs. Geo. E. Fownes and Co., at Cardiff, will 
be incorporated with the concern. 

The coal trade maintains its extraordinary briskness, and so well 
are the coalmasters booked, that it is very difficult to buy for 
delivery thismonth. The continued stoppage in South Wales has 
added greatly to the business of the Northumberland and Durham 
coal trade, and enabled them to secure much better prices than 
they could have done. Even if the dispute in the Principality is 
speedily settled, there will still be heavy deliveries and high prices 
over the autumn, on account of the export demand. Between 
16s. and 17s. per ton f.o.b, has now to be paid for best steam coal, 
and even small is selling at 7s. 6d. to 8s., which is almost as much 
as was taken for best before the Welsh strike began. Best gas 
coals are quoted at 1ls. per ton for f.o.b. early delivery, and 
9s, 3d. has been paid for delivery next year, from which it may be 
inferred that consumers expect next year to see a higher range 
of prices than is being paid on account of existing contracts. 
The Admiralty is in the market for steam coal for Malta, 
Gibraltar, and the royal dockyards, but they will hardly be 
= to pay the prices that are now being quoted. The 
North-Eastern Railway Company have decided to commence the 
construction of the new coast line between Hartlepool and Seaham 
Harbour, and to carry out the whole of the undertaking without 
delay, instead of laying down the northern portion of the line 
only. This will enable a virgin field of coal to be opened up. 
Arrangements are being made to sink at Easington, near this 
proposed new line, a colliery, which it is intended shal] be 
the largest in the world. Coke continues scarce, as the high 
price obtained for the coal causes manufacturers to limit the 
—— as it pays better to sell the coal than to convert it 
into coke, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a very quiet feeling in the iron market in the 
past week. Except that makers of steel were purchasing supplies 
of Scotch hematite pigs, there was scarcely any movement in the 
market. Of speculative interest in the business there is at present 
scarcely any. A good deal of disappointment has been felt at the 
meagre outcome of the American-Spanish war as regards the 
amount of extra business. It was expected that one result of the 
contest would be an increase in our foreign trade in pig iron, but 
in the export branch there has hitherto been practically no im- 
provement, and there is small likelihood that such a thing will take 

lace now, especially as there are reports to the effect that makers 
in the United States have been accumulating considerable stocks 
of raw iron, 

The Board of Trade returns had a depressing influence on the 


In pig iron warrants only a small business has been done, Scotch 
warrants sold from 46s, 64d. to 46s, 74d. cash, and 46s. 9d. to 
46s. 10d. one month. Cleveland iron was very dull, with a limited 
business at 40s. — ten days, and 41s, $d. one month. The trans- 
actions in Cumberland have been few at 51s. 104d. four days, 52s. 
ten days, and 52s, 4d. one month. 

Scotch pig iron. makers’ prices are firm. Govan and Monkland, 
Nos. 1 are quoted f.o.b, at Glasgow, 47s.; Nos, 3, 46s.; Wishaw 
and Carnbroe, Nos. 1, 47s. 14d.; Nos. 3, 46s. 74d.; a No. 1, 
5ls.; No. 3, 47s. 6d.; Gartsherrie and Calder, Nos. 1, 51s. 6d.; 
Nos, 3, 47s. 6d.; Summerlee, No. 1, 52s.; No. 3, 47s. 6d.; Coltness, 
No. 1, 56s.; No. 3, 48s.; Glengarnock, at Ardrossan, No. 1, 51s. 3d.; 
No. 3, 46s. 3d.; Eglinton, at Ardrossan or Troon, and Dalmelling- 
ton, at Ayr, Nos, 1, 47s. 9d.; No. 3, 46s.; Shotts, at Leith, No. 1, 
52s.; No. 3, 48s. 6d.; Carron, at Grangemouth, No, 1, 52s.; No, 
3, 48s. 6d. 

Scotch hematite pig iron is again somewhat higher, merchants 
quoting 55s. 3d. to 55s, 6d. per ton, for delivery in railway wagons 
at the steelworks. 

There are in Scotland 42 furnaces making hematite, 33 ordinary 
and 6 basic iron, the total of 81 thus in operation, comparing wit 
78 at this time last year. 

Stocks of pig iron in Glasgow warrant stores show a reduction 
for the week of only 153 tons, and there is less animation in the 
movement of iron than could be desired. The arrivals from the 
North of England are a little larger, the quantity of pig iron im- 
ported at Grangemouth being 9123 tons, against 8823 in the same 
week of last year. These imports, however, show a decrease for 
the period since the beginning of the year of 14,829 tons, 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4440 tons, compared with 4875 in the corresponding 
week of last year. 

The manufactured iron trade is well employed. There is a fair 
demand for iron bars, angles, &c., at steady prices ; but it is steel 
materials that are most in request. Ship plates are active at the 
late advances, and the price of boiler plates has been raised to 
£6 15s. per ton, less 5 per cent. discount for delivery in the Clyde 
district. It is reported that the demand for boiler plates has 
lately become more urgent. 

There has been a distinct improvement in the coal trade of 
Scotland, largely due to greatly increased shipments resulting 
from the continuance of the strike in South Wales. The total coal 
shipments from Scottish ports in the past week were 249,066 tons, 
compared with 190,228 tons in the preceding week, and 191,461 
tons in the corresponding week of last year. The better qualities 
of household coals are in good demand at somewhat firmer rates. 
All kinds of furnace coals meet with a ready sale. Main coal is 
quoted f.o.b, at Glasgow 9s. 6d.; splint, 9s, 9d.; ell, 10s, to 
10s. 6d.; and steam, 11s. per ton. 

The colliers are pressing for a further advance in wages, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THOUGH comparative statistics are not pleasant reading in the 
iron and coal districts, it is just as well that the hard facts 
accompanying present times should be known. The July returns, 
just to hand, show that Cardiff sent away no iron or steel, but 
that Newport despatched 1119 tons, and Swansea 734 tons. In 
the same month Cardiff sent away 314,079 tons of coal, as com- 
pared with January total of 1,708,892 tons, and 5724 tons of iron 
and steel. Newport coal total in January was 362,347 tons, and 
iron and steel 3613 tons. In July only 51,895 tons of coal were 
despatched. 

e regate shipments from all the Welsh ports in July 
amoun to 594,618 tons, as against 1,921,080 tons exported in 
the corresponding month of 1897. The loss in trade of over one 
million three hundred thousand tons is depressing, and the only 
grain of comfort is that, compared with June returns, July shows 
an increase of 45,890 tons of coal exports. 

Bank holidays somewhat interfered with the coal export last 
week, but the average was nearly reached at Cardiff, and Swansea 
only showed a slight falling off. Cardiff sent a fine cargo of 
5000 tons to Valparaiso, 3700 tons to Genoa, 2250 tons to Singa- 
pore, 3580 to Havre, and cargoes to Lisbon and Leghorn. New- 
port, Mon., despatched two cargoes to Aden, one of 4200 tons, 
another of 2900 tons, and 1600 tons to Buenos Ayres, the latter 
with 50 tons coke. Swansea total coal export was 31,263 tons. 
Of this total France took 13,340 tons, Holland 1740, Germany 
3910, San Francisco 1800 tons, and home ports 8418 tons, 

At Llanelly a fair estimate of the coal trade of the district may 
be gleaned from the fact that since January last 150,896 tons have 
been exported. The steam coal collieries ever since the strike 
have been working well on a 10 per cent. advance, with an 
arrangement to be governed by the decision to be arrived at by 
the Associated collieries. Llanelly, however, has its black spot, 
for the large anthracite colliery known as the Great Mountain 
Colliery is on strike, and as there is a populous district entirely 
dependent upon it the distress there is acute. 

note that another ‘‘ Mountain” colliery, that of Gorseinon, 
Swansea, is in the market. 

The market for steam coal continues very firm for all qualities, 
and on ’Change it is not considered likely that there will be any 
decline while loading stems are so heavy. To meet the demand 
some of the larger collieries are working three shifts a day, and the 
heat is reported great. Of course all precaution is taken, and 
necessarily so. In past days of excessive working to meet 
demand, when regulations were not so stringent, or scientific 
appliances not so good as now, the intrusion of a ‘‘ blower,” or the 
tampering with alamp, produced a catastrophe. I must emphasise 
the warning, which is more needed with a falling barometer, such 
as obtains at present. 

The latest prices, Cardiff, are :—Best steam, 22s. 6d. to 23s. 6d.; 
drys, 17s. to 18s.; best Monmouthshire, 17s, 6d. to 18s. 6d.; 
seconds, 15s. to 16s. 6d.; best steam, small, 13s. to 13s. 3d.; 
seconds, lls. 6d. to 11s. 9d.; best house coal, 18s, to 20s.; No. 2 
Rhondda, 15s. 3d. to 15s. 6d. 

Swansea quotations :—Anthracite, 13s. to 14s.; seconds, 12s. to 
13s.; ordinary large, 10s. to 10s, 6d.; small rubbly culm, 5s. 6d. 
to 6s.; steam coal, coke, and patent fuel, as per private 
arrangement, 

It may be interesting to cite the prices of competitive coals :— 
es 13s. 6d. to 14s,; Scotch, best, 11s.; seconds, 8s. 6d. to 


On Cardiff Exchange this week it was reported that a slight 
improvement in coke had set in. Furnace coke, 18s. 6d. to 
19s, 6d.; foundry, 21s. to 22s. 6d. Patent fuel is in good demand 
—prices, 16s. to 17s, 6d., according to brand. Late sshipment 
have been 2400 tons to St. Rosalia and 1000 tons to Palermo. 
Swansea last week exported 6150 tons, Pitwood, Cardiff, is more 
brisk, but consignments have been too large for demand, Late 
quotations, 13s. 3d. Iron ore unchanged. 

The stagnation in the Welsh iron trade continues to prompt large 
exports from other quarters. Bilbao has not only sent in 1270 
tons of pig iron, but 4560 tons iron ore, principally to Swansea, 
Pig iron has also come in to the same port from the Grovesend 
Steel Co., Ulverston, and from the Dryngwyn Steel Co., Millom. 
Newport, Mon., has also received a quantity of pig. iron from 
Ulverstone and Grimsby, and 950 tons from Millom. Pig iron also 
is coming in to Port Talbot from Millom. Unfounded rumours of 
damage to the Port Talbot harbour and dock works due to the late 
storm have been in circulation. I am glad to report steady pro- 
gress. On, Change, Swansea, this week it was reported that the 
pig iron market had been steady, with a slight advance in hematite, 
while the other brands have more than maintained their position. 
In the Swansea district the Siemens works are in full operation, 
the output being taken up for the manufacture of plates, On 


a 
received from works, 30,400 boxes; leaving stocks at 123 432 bo: 
compared with 156,514 boxes this time last year. A better no 
shipment is expected for this week, as large consignments are Hal 
to Batoum, St. Petersburg, New York, Copenhagen, and ode 
terranean ports. Last month’s shipments were 12,033 tons. agai 
14,761 tons last year. A slight falling off occurred in "Russi 
business, Germany, France, Italy, a a large one in United 
States. Improvement in Holland, Belgium, Spain, Austria. Chi 
and Japan. se 

In the Swansea Valley the leading complaint is that the supp} 
of tin bars is not up to the demand, and it is not likely to bed 
until the Bessemer works are re-started. There are fifty-sowee 
mills at work in the valley, andall busy. The strike of the tin-house 
men at the Duffryn and Foxholes works continues, ‘The manager 
states that as the risks under the Compensation Act are so rat 
in vases of injury, he is compelled to reduce the number of hand 
necessary to carry on the works to a minimum, . 

The Mannesmann Tube Works are going on steadily. White 
Rock, and Stevens’ Refineries are also brisk, and the Standard 
Engineering sheds busy. It is understood, from repairers, && 
at Fry’s and Everetts’, that a start would soon follow if the strike 
could be ended, 

Last week there was an average production at the Briton Ferr 
Steel-works, and also at the Albion Works, Only nine mills wid 
now working in the district, and at a special general meeting of 
the shareholders of the Vernon Tin-plate Works, last week, it was 
decided to voluntary wind up the concern, Hopes are expressed 
that the works will not be permanently closed. Up to a month 
ago they employed 350 hands, 

It has now been finally decided to put up the Worcester and 
Upper Forest Tin-plate Works for sale. The works are to be sold 
eer as a going concern, and, after the date of sale 
August 31st, it is anticipated will have an immediate re-start, ’ 

The position at Morewoods, Llanelly, is regarded as satisfactory 
and the works are in as full a swing as the others. A fatal 
accident occurred at the new steel works last week in connection 
with the patent electric charging machine, This is the only ong 
of the kind in this country. 

Swansea quotations this week are of a limited character, 
Glasgow pig, 46s. 7d.; Middlesbrough, No. 3, 40s. 10d.; hematite 
mixed numbers, 51s, 10d.; Siemens bars, £4 10s.; Bessemer steel] 
coke plates, 10s. 3d. to 10s. 6d.; Siemens, 10s, 9d. to 11s.; ternes 
18s. 6d. to 21s. 6d. Finished black plates, £8 to £8 10s.; Canadas, 
£7 to £7 10s.; block tin, £73 5s. to £70 15s.; lead, £13. Copper 
Chili bars, £50 13s. 9d. to £51. 

An interesting paper was given lately, at Cowbridge, and quoted 
by a contemporary, on colliery horses, which in pre-electric days 
were much in evidence, Even now, it is estimated that the 
expenditure under this head is close upon £47,000 annually. In 
the old days of levels, ponies or horses of medium height were 
used little over 12 hands. The average now is from 14°2 to 15°2, 
weight 11 to 14 cwt., 4 to 7 years old, and the average cost £35 
per head, 

In the case of the Penygraig Colliery accident lately where three 
workmen were fatally and others severely injured, the company have 
paid two out of the three claims ; the other one is resisted. The 
company offer £120, The average wages of the deceased for the 
last three years are stated to have been £180. 

At a meeting of the Miners’ Permanent Fund, held this week in 
Cardiff, a number of letters were read from coalowners expressing 
their intention to discontinue the payment of 25 per cent., and 
also any Jonger to collect the workmen's contributions, 

It is estimated by authorities who have taken an interest in the 
railway war, now ended by the partial success of the Cardiff Rail- 
way Bill, that the amount spent on the promotion and opposition 
of the Cardiff, Barry, and Windsor Dock companies this season, 
will total up very closely as follows :—Cardiff Railway Company, 

230,000 ; Windsor Dock Company, £30,000; Barry Railway, 
£15,000 ; Great Western, Rhymney, and other interests, £20,000 ; 
total, £95,000, 

The progress of the Llanelly new dock is regarded as satisfactory, 
considering the large quantity of hard clay and rock to be dealt 
with. A steam navvy has been ordered. ‘I'he Commissioners this 
week decided to give a bucket dredger a trial, the one chosen 
being 400 tons, at a cost of £7500. Tenders for dock gates were 
received, and one accepted—that of the Thames Iron Company, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

TuE different departments of the Rhenish- Westphalian iron and 
steel industry continue most satisfactorily engaged, a special 
briskness being felt in the crude iron business, and in the demand 
for raw steel. Heavy plates and hoops are likewise in good 
request, and the united hoop mills of Rheinland-Westphalia have 
resolved on a rise of M. 2°50 to M. 3p.t. The inquiry for 
structural iron has been a trifle less animated than before ; but 
there is still a fair amount of work secured at most mills. All 
sorts of iron and steel are in extremely active demand on the 
Silesian iron market, orders being specially numerous in the raw 
and malleable iron department ; but there is also a good and, as 
a rule, remunerative trade done in the smaller articles of finished 
iron. Makers show much firmness as regards quotations, pressure 
of work continuing throughout every section, and there is a 
tendency for higher prices noticeable in many branches, the belief 
being entertained that business is going to be very brisk for a 
considerable time, 
The production of pig iron in Germany was for June of present 
year 595,245 t., of which 123,542 t. were forge pig and spiegeleisen, 
48,616 t. Bessemer, 322,569 t. basic, and 100,518 t. foundry pig. 
Output in May of present year amounted to 610,553 t., while in 
June last year 542,303 t. were produced. From January Ist to 
June 30th of present year 3,598,741 t. were produced, against 
3,341,815 t. for the corresponding period the year before. 
The Austro-Hungarian iron market continues quiet, plates and 
sheets being still rather neglected. in merchant iron a better 
trade has been doing lately, and a further improvement is ex- 
pected in the immediate future. The engineering and railway 
department is very busy, forty-three locomotives and 500 freight 
cars having recently been ordered. 
The Austro-Hungarian ironworks are reported to have produced 
in the first two quarters of present year 1,200,000 q. bars 
(+93,000 q. against the same period last year) ; 500,000 q. girders 
(+40,000 q.); 190,000 4 oo (+10,000 q.); 115,000 q. hard- 
ware (-+15,000 q.) ; 485,000 q. rails (+ 100,000 q.). 
An improvement may be reported to have set in on the French 
iron market, 
A satisfactory sort of activity is reported to be going on at the 
rolling mills and construction shops, orders as well as inquiries 
coming in freely and regularly. akers of bars and girders are 
well sold forward. Prices nis been showing a fair stiffness, 
thanks to the unanimity of the works of the North. Generally, 
the outlook is fairly bright. There can be no doubt about the 
excellent situation the railway and engineering trade is in, tho 
number of contracts secured increasing from week to week. 
Heavy orders will shortly be given out for the West Railway, as 
about fifty million francs are to be spent on theextension of the line. 
Demand is brisk on the Belgian iron market and the tendency of 
prices is pretty firm in nearly all branches, Production is, how- 
ever, still rather higher than consumption. . 
Only a very limited business has been done in Bulgaria, both in 
iron and steel, during the past weeks; no fresh orders have been 
booked recently. 
In 1897 the production of iron ore in Spain is reported to have 
been 7,468,000 t., against 6,762,000 t. in the year before, Never 
before has Spanish output in iron ore been so high, Seven 
million tons iron ore have been exported, five million tons going 








Glasgow iron market, the feeling being that in all probability 
there may be a shrinkage of business during a succession of months, 


account of coal being advanced in price, Saree are higher, 
Last week tin-plate shipments were only 28,801 boxes ; quantity 











to England, one million tons to Germany, vi@ Holland. 











het 
ven 
use 
eer 


nds 


Kure 
of 
vas 
nth 
ind 





Aua. 12, 1898 


THE ENGINEER 


169 








—_———_ 


THE PATENT JOURNAL. 


m “The Illustrated Oficial Journal o, 
Condenseil fro Patents.” ins v 


Application for Letters Patent. 


* When inventions have been “‘ communicated” the 

name and address of the communicating party are 

printed in italics. 

26th July, 1898, 
16,296. Exrenpinc Dress Steeves, W. T. Pretty, 
ndon. 

ae Drawina Frames, J. de Miniszewski, London. 

16,298. Meat Tevperers, J. E. Snelling, London. 

16.299. ALTERNATING CURRENT TRANSFORMER, M. 
Kohl, London. 

16,300. REGULATING the Spzxep of Enorngs, R. F. C. 
Keats, London. 

16,301. Apraratus for Exuaustine Arr, M. Fiuk, 
London. 

16,902. SuipE VALVES for Steam Enarnes, O. Morris, 
Ww. A. Keys, and C. T, Gamble, London, 

16,803. INDEX-BOOK, J. L. C. Montague, London. 

16,304, Firrers for Matt Bevgracgs, W. H. Wheatley. 
(The Plattsburgh Filter and Process Co:rpanu, United 
States.) 

16,305. Flower Ports, A. N. Free and L. R. Ninneman, 
London. 

16,806. Mountina Suxips’ Gatieys, F, Johnson, 


London. 
16,307. Fastentno Devices for Bopices, W. Horner, 





16,308. KNITTING Macuines, W. P. Thompson.— 
J. L. Branson, United States.) 

16,309. PAPSR-FEEDING Devices, W. P. Thompson.— 
(H. Lacwenbach, United States.) 

16,310. Fotpino Lanrgan, R. Buckman, London, 

16,311. Smirn’s Hearras, W. Lindemann, Man- 
chester. 

16,312. SMELTING CompLex SULPHIDE Orgs, J. Arm- 
strong, Liverpool, 

16,313. MemoranpuM Books, J. Thompson, Liverpool. 

16,314. INFLAMMABLE Pastks, H. Sévéne and E. D. 
Cahen, London. 

16,315. Kites, J. Doyle, London. 

16,316. Davina Wueat, G, H. Leach, London. 

16,317. AceTYLENE Gas Lamps, W. N. Moore and J. 
Moore, London. 

16,818. Srmam Boiters, E. J. Moore, London. 

16,819. SEL¥-PROPELLED VEHICLES for Roaps, W. Peck, 
London. 

16,320. ArTacHinG Lapigs’ Garments, A. Miller, 
London. 

16,321. ExcavaTinc Apparatus, Sir J. B. Stone, 
London. 

16,322. Pumpina Macuines, H. E. Newton.—(C. C. 
Worthington, United States.) 

16,323. Topacco Piprs, W. E. Corrigall, London. 

a Hoop-8HRINKING Macuinery, L, L. Morane, 
London. 

on Devices for Gamk, J. McPhearson, 
London. 

16,826. FuRNacE Bripoxs, E. Schumacher, London. 

16,827, ANTI-FRICTION Brarinos, R. Haddan.—(W. C. 
Baker, United States.) 

a ae Cup for HoLpine CorLep Strap Enps, J. Dunn, 
London. 

16,329. Cash RecisteR Macuings, The Nationa] Cash 
Register Company, Limited.(The National Cash 
Register Company, United States.) 

16,380. Steam GeNERATORS, M. H. C. and R. E. C. 
Shann, London. 

a Veuicies, A. Craig and W. Phillips, 
andon, 

16,332. CANDLE-HOLDERS, A. M, Phalempin, London. 

16,333. Tires, H. J. Lawson, London, 
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16,884. PatreRN Cutrers, M. Cramby, Leeds. 
16,335. Kins, R. C. Staley, Derby, 
16,3386. Curr ApsusTeR, W. G. Creswell, Woodsetton, 
near Dudley. 
16,337. Lamp Extinovisuers, J. Paton, Birmingham. 
16,838. GramopHones, W. H. Douglas, Birmingham, 
a Drawino Beer from BarRxLs, T. Hargreaves, 
eas, 
16,340. Tires, J. P. Jackson, Liverpool. 
16,341. Makino Bricks, W. Tharme, Liverpool. 
16,342. Borries, 8 Thistlethwaite, Manchester. 
16,343. Comas, M. McKeon, Glasgow. 
16,344. Mountine the CoLLarR-PLaTE and BEARING-BOXx 
: PotrERs’ JIGGER-SPINDLEs, W. Cooper, Stoke-on- 
rent. 
16,345. Awis, G. H. Taylor, Sheffield. 
16,346. Borrowers’ Tickets for Liprarigs, A. Cot- 
greave, Birmingham. 
i. Copy-HoLDERS for TypEwrRITERS, W. Taylor, 
ull 
16,348. Pagventino Waste of Water, 8S. M. Rutnagur, 
Manchester. 
16,349. NON-REVERSING Mirror, N. J. Readymoney, 
Manchester. i 
16,350. ADveRTISING Device, C. Ankers, Liverpool. 
16,3851. DyNaMo-ELECTRIC Macuings, J. Marr, New- 
castle-on-Tyne. 
16,352. Etecrric Lamps, W. H. Macfadyen and J. Fer- 
guson, Newcastle-on-Tyne. 
— Lever Sraop, T. B. Blacklock, Kirkcudbright, 


16,354. Cycte Pepats, J. J. Cooke, Birmingham. 

16,355. ArvpaRaTus for STERILISING Liquip, L. Nathan, 
Glasgow, 

16,356. Necktik Cures, L. Myers and F. R. Baker, 
Birmingham. 

16,357. SusPENDER for BittiaRD CHALK, A. C. Thomas 

‘ and . E. Atkinson, Liverpool. 

6,858. ReouLaTING Sky icuts, R., W., and R. I tt 
Bradford. pay — 

16,359. Pipg Connections, E. Walker, Bradford. 

16,360. Fittinc GARMENTS, M. Carmody, Birmingham. 

16,361. Boor StretcHer, 8S. Lanyon, London. 

16,362. Massacre Apparatus for the Bopy, J. Semerak, 
London. 

16,363. Motors for Cycigs and Venicties, 8. B. Joyce, 
London, 

16,364. Cycte Cranks, I. Whitehouse, London. 

16,365. Screw Prope.tiers, W. MacLeod, London. 

16,366. ACRTYLENE Lamps, J. Bilbie and H. Drivet, 
London, 

16,367. Spanner, W. M. White, London. 

16,368. Woop Lerrerrs, 8, H. Benson, London. 

16,369. Tanninc Hinks and Skins, J. H, Curling, 
London. 

16,370, Corsets, F. H. Miiller, Barmen, Germany. 

16,871. ComBINATION SrpEBOARD, H. Brown, Glasgow. 

16,372, SIGNALLING on Rattways, T. W. Smith, 


London. 

16,378. Tires, J. Hubbard, London. 

16,374. Stops for Prares of Harnesses, D. W. Peaks, 
London. 

16,375, LANGUAGE-TEACHING Macuing, E. de Procopo- 
vitch, London, 

16,376. SHart Brarinoc, E. N. Stoney and A. Sharp, 
London, 

16,377. Sapptxs, C. F. Templer, London. 

16,378. ReveRSIBLE Stace for THEaTRES, E. Wulff, 
London. 

16,879. Too. for REmMovine TirE Covers, T. Bennett, 

ndon. 

16,380, APPLICATION of ENGINE Eneroy, W. B. Smith, 
London. 

16,381. VaLvgs, D. Kellaway, London. 

16,382. Toots for CurtinG BOILER Tugs, J.C. Morrison, 
London, 

16,383. BurtaL Apparatus, R. H. Thorne, London. 

16,384, Grarina, D. Fyfe, London. 

16,385. ELECTRICAL Finn Atarms, H. A. Olsson, 
London. 

16,386, APPARATUS for Farm Cuitivatiox, O. Imray. 
(A. A. Barnhart, Canada J 





16,837. InpicatiInac Frow of Fiuip, P. Kirsten, 
London. 

16,388. Extraction of Zinc from Orgs, J. Armstrong, 
Liverpool. 

16,389. Moutu-preces for Pires, A. T. Winterbottom, 
Manchester. 

16,390. Dyginc Yarn, B. J. B. Mills.—(Mercier and 
Chaumartin, France.) 

=. SrrucruraL Apparatus, R. Chippenfield, 


mdon. 
16,392. Propucinc Gas from Caruipg, 8. Biheller, 


ndon. 
16,898. Tins, L. Richard, London, 
16,894. Bevis, A. Littery, London. 
16,395. Ting and SappLe [nrLators, M. N. Mitchener, 


mdon, 

16,396. Workinc Execrric Lamps, D. MacLagan, 
London. 

16,397. Pressing Cuarr into Bacs, B, Corcoran, 
London. 

16,398. Tires, L. Gye, London. 

16,399. Gop and Sitver Extraction, J, J. Hood, 
London, 

1a Removine Asues from StokeHo.ps, J. Hallett, 
4zondon, 

16,401. Turnina Woop, J. H. Weiss.—(W. P. Preble, 
United States.) 

16,402. SHrapne, W. L. Wise.—(The Maschinenfabrik 
Oerlikon Switzerland.) 

16,403. Fuses, W. L. Wise.-{(The Ma:-chinenfabiik 
Oerlikon, Switzerland.) 

16,404. SuHarpentnac Rock Dritis, W. Wanliss, 
London. 

16,405. Packina Matcues, H. Sévéne and EK. D. Cahen, 
London. 

16,406. Burrer, F. Westmeyer, London, 
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16,407. Hat-cuarp, J. D. Mitchell, London. 

16,408, CycLe Ho.per, J. H. Markham, and R. H. 
and W. W. Parr, Bristol. 

16,409. SuprporTinc HeapckaR in Boxgs, C. Moseley, 
Sheffield. 

16,410. Lock, I. Coombes, London. 

16,411. Lusricant for Bearinos, W. H. Sterratt, Man- 
chester. 

16,412. Broncuitis Kettie, W. Penquet, Liverpool. 

16,413. CycLk CHAIN ADJUSTMENT, W. Travers, Wolver- 
hampton. 

16,414. DetronatTiInc Toys, H. and M. Haley, Man- 
chester. 

16,415. SPEED-CHANGING MECHANISM for Cyc.ks, M. F. 
Napier and B. Rade, London. 

16,416. Brick - MAKING Macuines, H. Alexander, 
London. 

16,417. Kitns for Firinc Bricks, H. Burridge, 
London, 

16,418. Cyc.e BALL-BEARINGS and Hvss, J. M. Allan, 
a gow. 

16,419. TanninG Hipgs, 8. Thomson and J. A. Todd, 
Glasgow. 

16,420. Stove Po.isners, J. Davies, Cardiff. 

16,421. ManHOLE Doors, W. Muirhead, Glasgow. 

16,422. Gorrerinc Macutng, J. Chant, London. 

16,428, ELLipsocrapus, H. F. Atkins, Peterborough. 

16,424. VaLve Stopper for Botries, H Davies, Barry, 
Glamorgan. 

16,425. CHAINLESS VELOcIPEDES, H. Allott, Man- 
chester. 

16,426. DENTAL VuLcaNisers, J. H, Gartrell, Pen- 


zance. 

16,427. Crown Coc Drivinc Gear, E. A. Harvey, 
Bristol. 

16,428. OVERHEAD Switcnu, A. Wiseman and A. Roberts, 
Birmingham. 

16,429. Rope Fastener, G. Rowbottom, Charlesworth, 
near Manchester. 

16,430. Preumatic Tires for Cycuzs, 8, R. Stone, Bir- 
mingham. 

16,431. Twistinc Macuings, J, Fraser and J. T. Clark, 


Glasgow. 

16,482. Pumps, J. Sharp, Glasgow. 

16,433. Woop-moULDING Macuing, N. N. Haigh, Man- 
chester. 

16,484. Prtor Wire for Tusk CLeanxERs, J. Renton, 
Sunderland. 

16,435. Rim for Moror Cars, &c., C. McHardy, Edin- 


urgh. 
16,436. Propuctnc Motive Powrr, W. H. Graham, 
Wallington, Surrey. 
16,437. Butter Box, F. W. Wateridge, Marche Hall, 
near Shrewsbury, 
16,438. CycLe Tirgs, C. Lee and R. W. Edlin, Birming- 


m. 
16,439. Lavatorigs for BatH-room, E. Codlin, Man- 
chester. 

16,440. ConnecTinG Tasseis to Umprewuias, &c., W. 
Smartt, H. Spencer, and R. W. Smith, Manchester. 
16,441. Castors for Furnitrurg, J. E. Blackledge, Man- 

chester. 
16,442. Manuracture of Breap, J. and W. Brown, 

asgow. 
16,448. ImpREGNATING Down with Rosin, H. Berger, 


lasgow. 

16,444. WaTteR WueEts, L. Renters, Barmen, Ger- 
mInapy. 

16,445. TrrEs, J. Courtney, London. 

16,446. DistenDING TEXTILE Fasrics, W. Mycock, 
Manchester. 

16,447. STRENGTHENING Stout, H. McLean and §. L. 
Symes, London. 

16,448. Tosacco Pipgs, W. P. Brough, Kettering, 
Northamptonshire. 

16,449. Conpuits, F. D, Kenney and W. V. Morten, 
London. 

16,450. Cycite Cranks, F. Kirk, London. 

16,451. Brakinc Cuarns of Cycius, A. J. Limebeer, 
London. 

16,452. Lamps, C. S, and A. W. Pocock, and R. H. 
Bishop, London. 

16,458. CIGARETTE - MAKING ApraRaTus, B. Baron, 
London. 

16,454. Statine Roors, H. Boddy, London. 

16,455. Hat Banps, L. Marks, London, 

16,456. SpRinG FRAMES for Bicycitgs, A. Davies, 


Cardiff. 

16,457. GENERATION Of ACETYLENE Gas, H. R, Berger, 
London. 

16,458. Means for Hanoinc ROLLER B.uinps, T. P. 
Levey, London, 

16,459. Boas, 8S. Markheim, London, 

16,460. ELecrric DistRisuTIon, Veritys, Limited, and 
L. J. Steele, Birmingham. 

16,461, PREVENTING PoNcTURES in PNgUMATIC TIREs, 
E. J. Fairhurst, Liverpool. 

16,462. Sewinc Macurings, D. Noble, London. 

16,4638. VELociPEDEs, W. T. Vicary, London. 

16,464, Seconpary Barrery Evecrroprs, A. Henne- 
ton, London. 

16,465. Wuisks, W. B. Fitch, London. 

16,466. OpsraIninc Motive Power, W. B. Fitch, 
London. 

16,467. Botriine Liquin, F. G. Ward and J. Hamilton, 
London. 

16,468. AERATING LiquiD, F. G. Ward and J. Hamilton, 
London. 

16,469. Etxecrric TrLecRaPH CaBLeEs, L. T. B. 
Saunderson, London. 

16,470. Tank Pavements, A. McLean, London. 

16,471. INDICATING TEMPERATURES, A. J. de la Croix, 

ondon. 
16,472. Wax-LIKE Susstance, E. Schliemann, London. 
16,478. Gear for Etectric Motor Cars, G. R. Blot, 


London. 

16,474. MANUFACTURE of CoLourING Matters, C. D. 
Abel. —(The Actien Gesellschaft fiir Anilin Fabrikation, 
Germany.) 

16,475. MANUFACTURE of AcRIDINE Derivatives, C. D. 
Abel.—(The Actien Gesellschajt fiir Anilin Fabrika- 
tion, Germany.) 

16,476. DRawIna Boarps, T. R. Ablett, London. 

16,477. APPARATUS for SIGNAELING, C, T., Dunham, 
London: 





16,478. InFLaATOR Ciips, WM. Lucas and A. C. Davison, 
ndaon. 
16,479, AceTyLENE Gas, R. Williams and J. H. Clarke, 


mdon. 
16,480. PeLLeTs and Grains of GunpowpER, W. Hope, 
ndon, 

16,481. GunrpowpER, W. Hope, London. 

16,482. Automatic Water Heaters, E. Ruud, 
London. 

16,483. Coupiinas for RatLway Wacons, J. Eastwood, 
jun., London. 

16,484. Weavine, J. Szczepanik and L. Kleinberg, 
London. 

16,485. Srgerinc Gear for Carriages, H. W. Head- 
land, H. W. Headland, jun., J.T. Robson, and C. H. 
Marsden, London, 
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16,486, Steet Curtine for Sorr Merats, G. F. Belling, 
Bodmin 


min. 
16,487. AckTYLENE Gas Generators, J. St. C. Legge, 
ublin, 

16,488. E.xcrric Motor, T. Preece and J. A. Edmond- 
son 8. 

16,489. Propucine ARTIFICIAL Stone, W. Olschewsky, 
Manchester. 

16,490. Wuexts for Ventcies, W. H. Parker, Wolver- 
hampton, 

16,491. Weavinc Looms, R. Wilkinson and H. G. 
Somers, Bradford, 

16,492. BaLanctnc Weicuts in Macutnes, A. Walker, 


ford, 
16,498. Dappinc Motion of Macnines, A. Walker, 
Bradford. 
16,494. Manuracture of Sierve Links, E. Page, 
London, 
16,495. Cuain Wuert of Veuicies, J. Harrison, Peter- 
borough. 
16,496. ResERvoIR [RRIGATING Comp, K. T. Stewart, 
London. 
16,497. Or. Burners for Suips, A. H, Sansum and J. 
Inson, Barry. 
16,498. Stove and Stkam GEeNERaTOR, G. Cawwood, 
Sheffield, 
16,499. CycLe Tracks, A. W. Brook, London. 
16,500. Boots, A. Harrison, London, 
16,501. ConpDENSER CaRDING Enaings, A. Hardwick, 
Halifax. 
16,502. VaLves for Preumaric T1rks, A. 8. Cartwright, 
Birmingham. 
16,503. Pneumatic Tires, F. Alexander, Jersey. 
16,504. Sprinc Pocket Prorscror, A. Rieschke, 
Bradford. 
16 poo Cork Extractor and Esxcror, E. 8. Rundle, 
ondon. 
16,506. Bracrs, F. Naumann, London. 
16,507. WEAVING SuuTTLgs, J. Waddington, Bradford. 
16,508. Rotter Bearincs, W. Houldsworth, Man- 
chester. 
16,509. Woven Drivinc Betinc, F. Reddaway and 
Co., Limited, and G. Mack, Manchester. 
16,510. Draw Hooks, B. W: 1 n, M 
16,511. Fett Hats, J. Taylor. Manchester. 
16,512. Ain Enoings, G. and F. M. James, Liverpool. 
16,5138. Gotr CLUB and UmBRELLA, T. Pearson and 
T. D. Wilson, Edinburgh. 
16,514. Lusricators, R. Harrison, Liverpool. 
16,515. Latae Cavucks, C, W. Carter, Liverpool. 
16,516. Se_¥-actina Mugs, W. 8. Taggart, Smithills, 
near Bolton. 
16,517. Riyte Cup, A. E. Charter, London. 
16,518. Non-REFILLING Bort.es, J. R. Browne and B. 
Hannan, London. 
16,519. Coat Breaker, C. L. Augé and E. L. Blum, 
London. 
16,520. Dicoinc Pxiovcus, L. Cottereau, A. H. 
Mansiot, H. J. Cottereau, and J. Rabiet, London. 
16,521. Knitrinc Macuinery, T. M. Mead, London. 
16,522. Exvecrric Arc Lamp, R. H. Cunningham, 





ndon, 
16,523. InrLatinc Tires of CyciEs, J. Thomas, 


ndon, 
16,524. Street or Roap Guiixy, R. M. Gloyne, 
Eastbourne. 
16,525. Raitway Cuarr, A. E. Muirhead, Glasgow. 
16,526. Tarcets, W. D. Trick, London. 
16,527. Inter Ventizator, C. and C, F. Kite, 
London. 
16,528. Mourupieces for Pipgs, J. G. Blatter, jun., 
ondon, 
16,529. Pranoyortes, G. Heuschel, London. 
16,530. Preventinc HorsesHors Suippinc, W. H. 
Richardson and G. Hamilton, London, 
16,581. ABsoRPTION of Writinc Inxs, P. Barry, 


London, 
16,532. PoutrRy-cRaMMING Macuyyg, 8S. H. Bath, 


mdon. 
16,583. CANDLE Movutps, W. H. Day and W. Murch, 
ndon. 
16,534. Water Poto Batt Apparatus, C. Newman, 


ndon. 
16,535. Cornice Poe Rivas, W. J. Gibbons, Birming- 
hai 


m. 

16,536. ExtTractinc Baryta from Barium FERRITE, 
O. Imray.{@. B. Junius, France.) 

16,587. Propuctinc CoLoURED PHoToGRAPES, F. 8. Law, 
London. 

16,588. Destroyinc Opnoxious WeeEps, J. W. Jeffery, 
London. 

16,539. Sarety Devices for Rartway Cars, H. H. 
Burkhardt, London. 

16, _. Rerintnc of Sucar, J. Robin - Langlois, 

mdon. 

16,541. Looms, F. Wiichtler, London. 

16,542. Brakina Appiiancr, A. Lavelly, London. 

16,543. Instantangous Steam GENERATORS, W. H. 
Newman, London. 

16,544. Gaszous Ammonia, B. Piffard, Hemel Hemp- 
stead, Herts. 

16,545. Dressinc Skins, W. Turner, London, 

16,546. INcaNDESCENT Burners, C. Howard, London. 

16,547. Graters for VEGETABLES, A. M. Driscoll, 
London. 

16,548. BorrLe Stoppers, J. S. Richard and A. Guiller- 
main, London. 

16,549. SADDLE Piuiar for Bicycies, H. van der 
Woude, London. 

16,550. Fornaces for Bakinc Enamers, A. J. A. 
Berthelier, Liverpool. 

16,551. KrgPING BicycLes FreEx from Dust, W. Parkin- 
son, London. 

16,552. Lamps, H. Bremer, London. 

16,553. Lamps, H. Bremer, London. 

16,554. Brake, W. A. Scott, London. 

16,555. ADJUSTABLE LENs - HOLDER, F. Giinther, 
London. 

16,556. GaLvanic Batrerigs, A. J. Benedict.—{W. S. 
Doe, United States.) 

16,557. Bronzinc Cicaretres, W. G. Player.—(E. 
Koerner, Germany.) 

16,558. PrRopeELLER for Surps and Boats, J. A. Balk, 


ndon. 

16,559. GENERATION of ACETYLENE, R. Williams, 
London. 

16 560. Device for T1p-up Seats, A. Lazarus, London. 

16,561. Brarrnes, J. Ewald, London. 

16,562. Dressinc Stones, F. Trier, London. 

16,563. T1ps for BILLIARD Cugs, W. H. Kane and E. E. 
Sherwood, London. 

16,564. Diqguinong Carsonic Erner, G. W. Johnson.— 
(Vereinigte Chininfabriken Zimmer and Co., gesellschast 
mit beschriinkter Haftung, Germany.) 

16,565. IRoNING Macutygs, E. J. Lane, London. 

16,566. IRoninG Macuings, E. J. Lane, London. 

16,567. Exuipitinc FasHion Puates, F. C. Fowles, 
London. 

16,568. CovERING the Hanptes of Cyc.xs, G. Bassett, 
London. 

16,569. Door Hotpgrs, O. Beck, London. 

16,570. FrrE-BAR Systems, H. Wilms, London. 

16,571. INCANDESCENT Gas Burners, UC. A. Ferron, 
London. : . 

16,572. CapsuLEs fot Bortizs, F. Sarrail, London: 


16,578. SypHon Heaps, C. L. Husted, London. 

16,574. Srsamsuips, C. Sterner, London. 

16,575. BicycLe Braxgs, J. M. Downer, A. A. Dickson, 
and J. King, London. 

16,576, CARD-DISTRIBUTING Apparatus, A. J. Gaumier, 

ndon. 

16,577. Gaseous Ammonis, B. Piffard, Heme] Hemp- 

stead, Herts. 


80th July, 1898. 


16,578. INCANDESCENT Manties, G. Daubenspeck, 
ondon, 

16,579. Dygina Macuing, R. W. Kemp, Halifax. 

16,580. VENETIAN REGULATING FIRE-SCREEN, L. A. St. 
John, London. 

16,581. PerpeTuaL FoorspaLty Recorper, A. Field, 
Birmingham. 

16,582. Water TurbtNgs, H. Sidebottom, Manchester. 

16,588. Box for Fixine to Cycies, R. E. Wethey, 
Middlesbrough. 

16,584. CoLLapsIBLE Box, W. Fletcher, Bristol. 

16,585. TaBLEs, J. Duncan and J. Baird, Glasgow. 

16,586. Hoox for Boors, C. F. Mackness, Sunderland. 

16,587. IRontnc Macurnes, J. B. Russell, T. Wardrop, 
jun., and J. 8. Yule, Manchester. 

16,588. Governor for HypRauLic Motors, H. Side- 
bottom, Manchester. 

16,589. Pygumatic Tires, T. Gare, Manchester. 

16,590. SEconDARY Batreries, C. Levetus, Birming- 
ham. 

16,591. Fire-arms, J. U. Neville.—(G. C. Freddi and J. 
G. Neville, Italy.) 

16,592. WavE-OPERATED Motors, G. Hughes.—(G@. 
Lofgren, United States.) 

16,593. HypRAULICc VaLve, H. Sidebottom, Manchester. 

16,594. REFRIGERATING APPARATUS, H. Lyon and J. B. 
Talbot-Crosbie, Glasgow. 

16,595. Etecrric Heaters, H. Lyon, Glasgow. 

16,596. GAUGE-GLASS FittinGs, A. Thomson, London. 

16,597. Protrectina Cycies, W. Corner, jun., Man- 
chester. 

16,598. PurtryInc the ATMOSPHERE in Factorigs, 0. 
Hoffmann, Manchester, 

16,599. ELectric Tramways, J. Robson, Selly Park, 
Worcestershire. 

16,600. Furnaces for Steam Boriers, G, and F. L. 
Watson, Leeds. 

16,601. Knez CusHion, W. Robson, Newcast'e-on- 


'yne. 

16,602. Drums for Hotpinac Execrric Casies, T. 
Oxley, Manchester. 

16,608. CuRTAIN-POLE Brackets, 8. Ascher, Glasgow. 

16,604. Roorina States, C. H. Palethorpe, Bir- 
mingham. 

16,605. Rotitina SoLe for TRawt Boarp, J. Lewis, 
Aberdeen. 

16,606. PresERvATION of Fisn, &c., W. Garthwaite, 
Grimsby. 

16,607. Peroxipg of Leap, A. E. Parker, Tettenhall. 

16,608. ProsectiLes, W. J. Brewer, London. 

16,609. PLayine Carbs, E. A. Claremont, Knutsford. 

16,610. Mera CuHaLtk Cups for BILLIARD TABLEs, G. 
A. Walker, Birmingham. 

16,611. Firg-pLaces, G. T. Epstein, Bristol. 

16,612. Topacco Pipes, R. McGregor, Glasgow. 

bg, et ACETYLENE Gas, C. Testelin and C. Roseaux, 

mdon. 

16,614. WasTE-waTER CLoset, G. B. Willbond, Bir- 
mingLam, 

16,615. Raisinc and Drawine orF Liqurps, W. Walsh, 
Nottingham. 

16,616. Ratstnc and Drawinec oFF Liquips, W. Walsh, 
Nottingham. 

16,617. Ratsinc and Drawinc orF Liquips, W. Walsh, 
Nottingham. 

16,618. PorTABLE Apparatus for BoILInc Water, F. 
O. Everard, London. 

16,619. PHoroaraPpsic Printinc Frames, J. and A. 
Wilkinson, Manchester. 

16,620. Pneumatic Tires for Roap VegHicres, E. 
Fleming, Halifax. 

16,621. INKWELL, J. Tillotson, Keighley. 

16,622. Extraction of Merats, J. Ranald, London, 

16,623. Pneumatic Lininc for Horse CoLiars, W, 
Lloyd-Roberts and J. Hayes, Penn, near Wolver- 
hampton. 

16,624. Securtne Corks of Botries, E. Townsend and 
C. Lee, Dewsbury. 

16,625. Breaxrast Cans, J. Parker, London. 

16,626. Proputsion of Roap VEHICLES, G. and N, 
Armfield, London. 

16,627. Tring, A. Lehmann and R. Wendt, London. 

16,628. Composition for Fitiinc the Porgs of Woop, 
J. Gibbs, London. 

16,629. FLUID-PRESSURE Morors, L. L. Rével, London, 

16,630. Heatine for Empossinc, W. C. Horne and J, 
G. Ferguson, London. 

16,681. HyprocEn Prroxipg, C. J. Yarnold, London, 

16,632. SEwinc MacHINEs, W. P, Thompson.—({X. Eder, 
Germany.) 

16,638. ApsusTInc CycLE Hanp.E-Bars, G. Y. Cooper, 
Birmingham. 

16,634. GENERATING ACETYLENE Gas, C. V. G. Schmidt, 
Liverpool. 

— SampLtE Howpers, N. M. Brinkerhoff, Liver- 


pool. 

16,636. ILLUMINATED Siens, B. McKenzie, Liverpool. 

16,637. Horsgsuoxs, J. Gillett, London. 

16,638. SupERHEATERS, G. Henkel, London. 

16,639. Utitistnc Carson Monoxipe, B. H. Thwaite 
and F. L. Gardner, London. 

16,640. WorkING in PLastic MATERIAL, M. B. Church, 

ondon. 

16,641. Sats, J. Stables, Manchester. 

16,642. DistnrecTING VENTILATOR, H. G. Dunstan, 
Newport, Mon. 

16,648. Guass Butss, F. Fanta, London. 

16,644. Croquet MAueEts, W. F. Armstrong, London, 

16,645. ACETYLENE Lamp, R. Williams and J. H. Clarke, 
London. 

16,646. VaLvEs for PNEumaTIc TirRgs, A. le N. Foster, 
London. 


16,648. Drivinc Gear for Cycies, B. Cassagne, 
mn: 


on. 

16,649. Forminc Inscriptions on Grass, K. Gaudig 
and J. Bechyne, London. 

16,650. Azo CoLouRING Martrers, J. Y. Johnson.—(7/e 
Badische Anilin and Soda Fabrik, Germany.) 

16,651. Sarety Hook Lamps for Lapprrs, H.C. Osborn, 
London. 

16 65%. DecoraTivE Coverincs for Ftoors, G. 8. 
Browne, London. 

16,658. WricHING Apparatus, J. A. Stiickig and O. 
Carlson, London. 

16,654. Wrichinc Apparatus, J. A. Stiickig and O. 
Carlson, London. 

16,655. Stincs for Lirrinc SHExts, Sir W. G. Arm- 
strong, Whitworth, and Co., Limited, and J. Honner, 
London, 

16,656. AmmuNITION Horsts, Sir W. G. Armstrong, 
Whitworth, and Co., Limited, and R. Matthews, 
London. 

16,657. Recorpixnc Notirications, E. A. Farnol, 
London. 

16,658. INcREasING the Vetocity of Cannon Snot, 
W. S. Simpson, London, 

16,659. Extractinc Metat, Dr. E. Stilberg, London, 

16,660. CoLLApsIBLE Coat Hancer, W. R. Strong, 
London. 

16,661, Errgctine Issuz of Arr to Propix in BurILp- 
tnos, W. 8S. Simpson, London. 

16,662. STRINGED Musica INstTRUMENTs, A. Gunkel, 
London. 

16,663. Prpgs and Tusss, J. Rowe. London. 

16,664. Stup GuarRp for Use with Surrts, E. Turrall, 
London. 

16,665. Kitns for Burnine Cement, V. F. L. Smidth 
and E. Riisiiger, London. 

16,666. K1Lns for Cement, F. Ruppel, London. 

16,667. PRopuctna Pure Ernyt Atconot, R. Genge, 
V: Ragon; and I. Doulers, ondon: 
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16,668. Wetprne of TrBss, E. Gearing, London. 

lo, 669, Bricks and Tiuks, W. L. Wise.—(7he Berliner 
Aunstdruck and Verlagsanstalt vorimais A. and C. 
Kaufmann, German. 

16,670. Provuction of Gas, H. H. Boéhndel and C. C. 
Yeaton, London. 

16,671. Morion-TRaNsMITTING Apparatus, P. L. M. 
Caron and H. L. Maillard, London. 

16,672. RecoLatine the PREssURE of Gas, A. Lecomte 
and I. Loeser, London. 

16,079. Bepstgaps, A. McKnight, London. 





Qad August, 1898. 

16.674. LusBricators, J. R. Yates, Manchester. 

1,074, Conpensine Gas Stoves, T. Fletcher, J. Neil, 
aud Fletcher, Russell, and Co., Limiteu, Man- 

chester. 

16,676. ViIBRATION-ABSORBING HaNpDLEs for BicycEs, 
R. St. John, Oxford. 

16,677. Lerrek Paper and Enveop«s, F. W. Popp, 
Birmingham. 

16.678. Rops of Reapinc Desks, A. Cotgreave, Bir- 
mngham. 

16,679. Cur-ours for Extecrric Currents, H. M. 
Darrah, Manchester. 

16 680. Removine Prrcu from Pavine Stongs, R. Whit- 
field, Old Trafford. 

16,681. RecisterInc Poncu, G. E. Althorp, Man- 
chester. 

16,682. SappLes for Crcixs, A. W. Cooper, Broughty 
Ferry, Scotland. 

16,683. Stkam Pumps, W. W. Corey, jun., London. 

16,684. “IpRacta,” D. Ajcardi, London. 

16,685. TREATMENT of Ores, C. J. Robinson, Liverpool. 

16,686. ACETYLENE Lamp for CycLes, A. M. Seabrook, 
Birmingham. 

16,687. Vatve Gear, W. J. Crossley and J. Atkinson, 
Manchester. 

16,688. Presses, H. Dudeck, Berlin. 

16,689. StoprERING of Bott iss, E. B. Killen, Glasgow. 

16,690. Presscre Fitter, E. J. Duff, Manchester. 

16,691. Microscopr Sca.g, R. Muir, Edinburgh. 

16,692. Heatrine Liquip Foops, F. Burton, jun., 
Burnley. 

16,698. Swrncine Supports for Typewriters, J. F. 
Gregory, London. 

16,694. PNeumatic Tirgs, F. Ludlow and R. Todd, 
Manchester. 

16,695. Pepat for Bicycr es, C. E. Herbert, Woolwich. 

16,696. Boxes for SaLt, J. Lawson. Manchester. 

16,697. Treatine Clay, R. A. Rossborough aud J. P. 
Pile, Dublin. 

16,698. SIGNALLING on RarLway Trams, F. A. Pyke, 
Keighley. 

16,699. TaeaTMENT of Peppers, W. B. Hart and C. A. 
McKerrow, Manchester. 

16,700. VenTILaTors for BuiLpines, G. J. E. Copping, 
Manchester. 

16,701. AUGMENTING the DELIVExy Capacity of WATER 
Matns J. B. Wilson. London. 

16,702. Mourarrece for Topacco Pips, G. F. Knap- 
man, Ashburton. 

16,703, OrntwEeNT, H. King, London. 

16,704. SHuTTLe Guarps for Looms, E. and J. Holding, 
Brinscall, near Chorley. 

16,705. Heap-press Fasteners, W. P. Fraser, J. Fair- 
bairn, and H. 8. Basnett, Leith. 

j,706. ELectric Suppty Meters, E. Wilson, London. 
707. WasHrne Sranp, P. Taylor, Glasgow. 

708. Macuings for Sowine Serv, J. Fisher, London. 

16,709. ANIMAL AIR TuBE and Cover, A. J. Moffett 
and H. M. Barrett, Galway. 

16,710. Paper-cu1TInc Macuinery, A. G. Brooks.— 
(1. P. Ditloa and H. C. Kiag, United states.) ‘ 
16,711. Crank Mecuanism, J. C. H. Rodewoldt, 

London. 

16,712, GengRaTING Gas, W. L. Wise.—(J. H. Moss, 
Enited States.) 

a ee Drums, C. B. Tourville and M. Tully, 
sondon. 

16,714.. ELectaicaL Distaipotion, The British Thom- 
son-Houston Company, Limited.(C. P. Steinmetz, 
United States.) 

16,715. ELectexicaL Distersution, The British Thom- 
son-Houston Company, Limited.-(C. P. Steinmetz, 
United States.) 

16,716. Trarn Contro., The British Thomson-Houston 
pron aed Limited.— &. W. Rice, jun., United 
States. 

16,717. TroLieys, The British Thomson-Houston Com- 
pany, Limited.—(F. E. Case, United States.) 

16,718. Harnessine Horsss to Vesicues, J. A. Woolley, 
sen., London. 

16,719. Steam Ore Stamps. D. Cole, London. 

16,720. Dry'ns Woot, H. H. Lake.—(M. T. Stevens and 
Sons, United Statze.) 

















16,721. Furnaces for Dryinc Bars, E. Norton, 
London. 
16,722. SueeT Merat Rowwrne MILts, J. G. Hodgson, 






ondon. 

23. AcETYLENE Gas Lamps, F. W. Hedgeland, 

London. 

~ — Tvuse for Borers, C. Crepell-Fontaine, 
sondon. 

16,725. PeNHoLpERS, J. Fischbach and L. Heuss, 
London. 

5,726. InsuRING the Sarety of Opgrators using 

STEAM-DRIVEN Routers, W. J. Stevenson, Newtown- 

ards, Co, Down. 

16,727. CHucks for ConNEcTING Suarts, R. J. Lines, 
Northampton. 

ag eo _— W. P. Thompson.—(C. S. Scott, United 
States. 

16,729. Drivinc Mecuanism for Cycies, C. Gluth, 
London. 

16.730. CusHi0ns for WHEELED VeHIc.zs, W. B. Spencer, 
Liverpool. 

— Bapce for Persona Wear, J. Dunn, Birming- 

am. 

16,732. PozzLge Apparatus, F. Anderson, Liverpool. 

— GENERATING ACETYLENE Gas, E. Evans, Liver- 
poo; . 

16,734. Evecrric Locks, P. A. Newton.—(H. G. Carle- 
ton, United States ) 

16,735. TREATING Leap containing Mertats, W. Feit, 
London. 

16,736. DisTRIsuTION of Mustarp, H. J. C. Meisner, 
London. 

16,7387. Ming Gates, N. K. Bowman, London. 

16,733. Cameras, B. Marks and H Gassner, London. 

13,739. Brake Lever Cup for Cyciz, L. Walker, 
London. 

16,740. ‘‘Tarust BLock " Bearines of SHarts, C. Hass, 
London. 

16,741. Toots, D. B. Moirison, Loadon. 

16,742, Divine Apparatus, H. H. Lake.-{S. Kunkl and 
G. Pino, Italy.) 

16,743. Locks, E. Breslauer, London. 

— or Ramuers, O. Imray.—(A. T. Dawson, 

rance. 

Houper fur Lasers, &c., R. Whittington, 
London. 

16,746. Lecxs, J. Y. Johnson.—({The Miller Lock Com- 
pany, United States.) 

16,747. FASTENING ARTICLES of Dress, H. Grandjean, 
Londen. 

16,748. TREATING Matt Srarcu, &c., C. Boeye, 
London. 

16,749. ComBustion Enotngs, A. J. Boult.—(C. Mendi- 
zabal, Spain.) 

16,750. WHELs, A. J. Boult.—(A. Sawyer and J. J. 
Terry, Avatralia.) 

16,751, Skivise Macutyes, C. H. Bayley, London. 

16,752. Fixinc WateRr-tTupgs for BorLers, G. R. Sister- 
son, London. 

16,758. Boot-sewrxc Macuixes, H. H. Lake.—(The 
International Eppler Welt Manufacturing Company, 
United States.) 

16,754. COIN- FREED APPARATUS, O. Bieberstein, 
London. 


16, 
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16,755. Pencit Hotprr, A. Campany, South Norwood, 
Surrey. 








16,756. Gotrgtrs, E. Hill, Fennells Farm, near Stroud, 
Gloucestershire. 

16,757. ENGLAND's OvEAN, F. G. Meeds, Boston, Lin- 
colnshire. 

16,758. ScnsHapgs, C. H. Turnor, London, 

16,759. Lamps, J. H. Buckley, Chew Moor, near 


n. 
16,760. Srurrine-Boxes, M. W. Brough, St. Helens, 
mcs. 
16,761. Fasric Currinc -out Macuing, W. Klein, 
mn . 
16,762. ADJUSTABLE CaN OpEneR, C. A Newton, 
Lon 


on. 

16,763. Smoxine Bacon, F. C. Tyrrell, Southampton. 

16,764. Hamuegrs, J. P. Jones, Manchester. 

16 765. Ranors, W. G. Stillman and H. A. Stonham, 
Tunbridge Wells. 

16 766. PkerpaYMENT MeEcHANISM ConsTRUCTION for 
Gas Merers, F. H. Orme and W. C. Howarth, Man- 
chester. 

16 767. Disttttery Rerusge Destruction, D. B. 
Cumming, Liverpool. 

16,768. Tires, J. McConechy, Glasgow. 

16,769, Test Tung Stanp, Brewster, Smith, and Co., 


ndon. 

16,770. Automatic Licutine of Lamps, W. Furnival, 
Wolverhampton. 

16,771. SienaLtine System, E. B. Merrill, Old Charl- 
ton, Kent. 

ge Scuoot Desks, A. Richardson, Newcastle-on- 


'yne. 
16,773. Cock, D. Hughes, Turton, near Bolton, Lancs. 
16,774. Motor, W. Evans, Manchester. 

16.775. Lame Fitaments, J. B. de Alzugaray, Short- 
lands, Kent. 

16,776. MacHINE for Jorin1nc Hosiery, J. Kohler, Man- 
chester. 

16,777. MANUFACTURE of Cement, A. Patrick, Glasgow. 

— Burninc Coat Dust in Furnaces, A. F. Sharer, 


Ww. 

16.779. Boot Greasr, H. Baird, Bedale. 

16,780. CarpBoaRD, J. F. Bennett and W. Appleyard, 
Sheffield. 

16,781. SappLE Pi_tars of VeLocipepEs, C. Hofmann, 
Manchester. 

16,782. Locxinc Appiiance for Borries, J. Ridge, 
Sheffield. 

16,783. Square for Usk upon Moucprnos, J. Robertson, 
Sheffield. 

16,784. Soxitarres and Stups, J. and I. Benjamin, 
Manchester. 

16,785. Stoves for Heatina Purposss, H. O. Strong, 
Bristol. 

16,786. Hammocks, H. D. Fitzpatrick.—(M. B. Lloyd, 
Onited States ) 

16,787. Fastenrna Down Carpets, J. H. Gibson, 
Southport. 

16,788. Swimmino, W. Wye, T. Cooke, and J. Green- 
wood, Leicester. 

16,789. Corrine Butrer, W. Fairweather.—{A. Morley, 
Cape Colony.) 

16,790. EnveLopr, W. Leopold, Glasgow. 

16,791. Covertne for Fioor, H. and A. Wassermann, 
Berlin. 

16,792. Looms for Sprnnina Macunings, C. Bergmann, 


ndon. 

16,793. CRANKS APPLICABLE to Cycies, H. W. Robin- 
son, Belfast. 

— Raits, P. U. Askham and W. Marshall, Shef- 
fiel 


16,795. Veutcies, T. Lishman and W. 8. Scott, Upton 
Manor. Essex. 

16 796. Tires, W. J. Alldred, Brighton. 

16 797. WaLk1INnG-sTIck, C. Lett, London. 

16.798. Topacco Pipss, T. Batty, Colchester. 

16,799. Cycie Rest, J. J. McClelland, Glasgow. 

16,800. WHeEt Trres, H. J. Lawson, London. 

16,801. Cenrreinc InstRUMENT, J. Hampton, sen., 
London. 

16,802: AuTomaTic CALCULATING Macaing, H. W. Hill, 


on. 

16,803. CLEANING ToBacco Pipgs, J. and F. W. A. Hodge, 
London. 

16,804. WALKING-sTIcKs, C. Miiller, London. 

16,805. Forpgep Carps, W. Standers and J. Doherty, 
London. 

16,806. Apparatus for AMUSEMENT, W. Stenning, 
London. 

16,807. CoNTROLLING ELECTRO-DEPOSITION of METALS, 
W. D. Gooch, London. 

16,808. Atr-TIGHT Provision Recepracies, J. Weck, 
London. 

er Motor Carrick, C. P. Bary and P. J. Gasnier, 

mdon. 

16,810. Auto-motor Cars, H. W. Ravenshaw, London. 

16,811. Lips for Fur. Economisers, I. Hardisty, 
London. 

16,812. Prosectina Imacgs, B. J. B. Mills.—(A. and L. 
Lumiere, France.) 

16,813. SHARPENING MrnING DRILLs, W. P. Thompson. 
—(G. Johnston, Natal.) 

16,814. TRANSMITTING Despatcues, F. Silberstein, A. 
Pollak, and J. Virag, Liverpool. 

16,815. Przumatic Tires, J. Massey, Liverpool. 

16,816. Crc_e Supports, C. M. White.—(W. A. Morgan, 
United States.) 

16,817. Ececrric SIGNALLING Apparatus for RalIL- 
ways, L. Leduc, London. 

16,818. Lock Casino, R. F. Fitch, London. 

16,819. VENTILATING Mrings, L. McNair, London. 

16,820. FoLtprnc TowEL-RalIL, J. H. Klein, London. 

16,821. ENVELOPING SENSITIVE PHOTOGRAPHIC PLATES 
for Transport, G. C. Whitfield, London. 

16,822. Rartway SicnaL Apparatus, H. and E. L. 
Tomlins, London. 

16,823. Merceristinc Corron, C. D. Abel.—(Joh. 
Kleinewefers Sihne, Germany ) 

16,824. PROPELLING VEssELs, F. Brix, London. 

16,825. PuNncHING JacquaRD Carbs, J. Szczepanik and 

. Kleinberg, London. 

16,826. Wire Matrressss, J. F. Nunan, London. 

16,827. Skirt Banps for Laprgs’ CLoruina, E. F, A. 
Whelan, London. 

a eel CuiLpren’s Parntinc Books, L. W. Stone, 

mdon. 

16,829. Friction CLutcnes, D. Noble, London. 

16,880. MgcuanicaL Movements for Dritis, H. H. 
Lake.—(H. D. Williams and H. G. Hoadley, United 
States.) 

16,831. Hotptnc Matcusoxes, A. Aumont and F. A. 
Campbell, London. 

16,832. TRANSHIPMENT of CoaL, H. H. Lake.—{7. S. 
Miller, United States.) 

16,833. Steam GENERATORS, R. Mackay, London. 

16,834. CHarGInc ELECTRICAL AccuMULATors, C. U. E. 
Petersen, London. 

16,835. CycLe Frames, R. R. Gubbins, London. 

16,836. Lattice Work, A. J. Boult.—(£. Overliinder, 
Germany. 

16,837. Paper Fitz, A. A. Bhise and K. B. Bharda, 
Bombay, India. 

16,838. Paper Fitz, K. B. Bharda, Bombay, India. 

16,839. PREVENTING DisasTER in MARINE COLLISIONS, 
B. W. G. McVickers, United States. 


4th August, 1898. 


16,840. Cycie Riss, J. R. Swift, St. Neots. 

16,841. CarrigRr System, C. M. Johnson, London. 

16,842. ExtTractine Stee. from Porrers’ S.ips, R. 
Clarke, Stoke-on-Trent, Staffordshire. 

16,843. Stgam Enoine Inpicator, A. C. Franklin, 
Shoreham, Sussex. 

16,844. ComprnaTion CycLte Braxkz, H. Mitchell, 


mdon. 
16,845. Hoop Fittinos for Carriages, G. Moore, jun., 
and 8. J. Moore, Birming) ° 
16,846. Pitucs for Tospacco Pires, W. H. Trimble, 
Manchester. 
16,847. Horsz Hor, G. W. Champ, Portarlington. 
16,848. Mecuanism for Setrina-ur Drivine Gear, J. 
ckersley, Manchester. 
16,849. GARMENT STanpD, C. E. Corbitt, Manchester. 
16,850. TAPE-CONDENSING MacuinE, J. Haigh, Halifax. 


16 851. Composine Sticks, F. G. Jub, E. Marsden, and 
J. A. Hunter, Halifax. 

16,852. Macuine for Dousting Yarns, T. Quinn, Man- 
chester. 

16,858. SepaARATING Sparks from Gases, J. Thom, 
Liverpool. 

16,854. Cigars, W. Wingate, London. 

16,855. CoaL-CUTTING MacHINK, G. Fitton. T eeds. 

16,856. Guarp for Saws, C. D. Phillips and A. Glass, 
Bristol. 

16,857. Tannina Hiprs, W. Douglas, Glasgow. 

16,858. Bunsen Burners, D. Reid, Glasgow. 

16,859. CycLe WuHeets, A. G. Ramage and G. Mac- 
millan, Gh: Ww, 

16,860. Game, J. K. Lamont, Glasgow. 

16,861. RarLway SIGNALLING Arraratus, W. Barker, 
Burnley. 

16,862. Prguwatic Seat for Cycixs, J. Highet and J. 
Tohill, Workington. 

16,868. Water Tus NFs, K. Krumbholz, Berlin. 

16 864. Topacco Pirg, J. Smith, Ossett, R.8.O. 

16,865. Exrractine Metats from Orgs, E. L. Rhead 
and F. A. Burgin, Manchester. 

16,866. Looms, E. Hollingworth.-(@. F. Hutchins, 

United States.) 

16,867. Looms, E. Hollingworth —(@. F. Hutchins, 
United States.) 

16,868. Apparatus for Scrussinc Gas, W. G. Willis, 
T onion. 

16,869. StRuctugE for Use when Paintine, DP, Roche, 
London. 

16,570. Hocpers for Patnrers’ Brusues, J. Kerr, 
Newmilns. 

16,871. Couptincs for E.ecrric Wires, A. Shiels, 
Glasgow. 

16,872. Evectric SIGNALLING on Tratns, A. Shiels 
Glasgow. 

16,873. Driving Gear for Bicycies, W. Fraser, jun., 
Glasgow. 

16,874. Measure, M. Kotchever, London. 

16,875. Meters for Evscrriciry, E. Schattner, 
London. 

16.876. SeconpaRy Execraic Batreriss, E. J. Clark, 
London. 

16,877. Desk TELEPHONES, M. Byng ‘and F. G. Bell, 
London. 

16,878. Eca Beater, S. M. Young, London. 

16.879. MerHop of Maxine Srockrnetts, C. Axamiltt, 
London. 

16,880. Hat Box, W. T. Smith. London. 

16.881. Skirts for Cyciina, E. Molesworth.—{Z. M. 
Dennys, India 

16,882. FasteninG for Lamps, W. Reinhard, Cologne, 
Germany. 

16,888. Exectric Cookinc Apparatus, M. Hansen, 

mdon. 

16,884. Propuction of ACETYLENE Gas, J. Varon, 
London. 

16,885, Gas Enoines, W. P. Thompson.—{J. Waldt- 
havsen and J. Bauer, Germany.) 

16,886. TuBULous Bo1Ler, P. Ferro, London. 

16,887. AppLIANce for OrLiInc WatcH JouRNALS, N. 
Tuch, Manchester. 

16,888. ELectric Beit Pusu for Trarys, J. R. Eccles, 
Birmingham. 

16,889. VeRMIN Trap, F. Gronemann, London. 

16,890. HanpLEe-Bars for Cycigs, C. Mercier, Liver- 
ool. 

16391. VeLoctprpg, T. M. 8S. English, London. 

16,892. PREVENTING CARRIAGES OSCILLATING, H. Cross- 
ley, London. 

16,898. Propuctnc Fast Co.ours, 0. Imray.—{ The 
Farbwerke vormals Meister, Lucius, and Briining, Ger- 
many.) 

16,894. ACETYLENE Gas, C. Vautrin and A. Brocard, 
London. 

16,895. CENTERING ARRANGEMENTS for TEXTILE Ma- 
curnery, V. Berthelot, London. 

16,896. PerrumED Mat Wings, A. Munche, London. 

16,897. BREECH-LOADING SMALL-aRMs, A. E. Lard, 
London. 

16,898. Grates for SrzaAM-BOILER Furnaces, H. H. 
Lake.—(J. H. and S. Neemes, United States.) 

16,899. Propuctnc LiTHoGRAPHIC PRINTs in CoLouR, 
J. M. Heppler, London. 

16,900. Prorgective UnperR GaRMeEnNTs, J. B. Paisley, 
Lendon. 

16,901. Prosgctites, R. A. Hatfield, London. 

16,902. Etectric MecHanisM for CLocks, H. H. Lake. 
—{Soci‘té Anonyme des Hovloges Electriyues Cavderay, 
Srritzerland.) 

16,903. ACETYLENE Gas GENERATOR, M. L. J. R. L. de 
Montais, London. 

16,904. ATTACHING Buttons to GARMENTS, J. Sutherland, 
London. 

16,905. FoLtpinc Tasiz, G. Walker, London. 

16,906. Boxes, T. W. Pearce and Mardon, Son, and 
Hall, Limited, London. 

16,907. Lamps, O. Heyer, London. 

16,908. TELEPHONFGRAPH, W. Nahorsky, London. 

16,909. Vaporisers for O1 Enoines, T. G. Smith, 
London. 

16,910.. MatL-carts for CHitpren, H. V. Baker, 

mdon. 

16,911. Rotter Bgarinas, Mossberg Roller Bearings, 
Limited.-(F. Mossberg, United States.) 

16,912. Pouttry-HousEs, H. J. F. Rose, Dunstable. 

16,913. INDICATING AUTOMATICALLY the WEIGHT and 
VaLtug of Commopitigs, A. Hubble, Chiswick, 
Middlesex. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 





603,222. Hose Covup.ine, J. N. McLean, New York, 
N.Y.—Filed January 4th, 1897. 

Claim.—(1) A coupling device for pipes, tubes, &c., 
consisting of a hollow body or shell having two elastic 
sockets for the reception of the ends of the members 
to be coupled, one of said sockets extending outw: 
and the other inward into the chamber of the body. 
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(2) A coupling for pipes, tubes, &c., consisting of an 
elastic hollow body or shell having integral sockets 
for the reception of the ends of the members to be 
coupled, one of said sockets extending outwardly 
from the body and the other inwardly into the 
chamber thereof, the walls of said rem agers | 
socket gradually diminishing in thickness tow: 
the inner end. 


603,249. Barinc Press, C. L. Bessonette, Waco, Tex. 
—Filed March 9th, 1896. 
Claim.—{1) In a cotton baling press the combination 
with the stati y p ng rollers, of movable 
compressing rollers, each dis diametrically oppo- 
site with respect to the bale to one of said fixed rollers. 
of @ hydraulic cylinder, a hollow piston in said 
cylinder operatively connected with said movable 











rollers, having a communication between said cylinder 
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and the interior of said piston, means for forcing air 
into said piston, and autumatic devices for exhausting 
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the air from the interior of said piston, substantially 
as described. (2) In a cotton baling press, the com. 
bination with the movable and stationary compressing 
rollers, of a hydraulic cylinder, a hollow piston engag- 
ing said cylinder, and having an aperture forming 4 
communication between the interior of said piston 
and cylinder, a regulating valve for said aperture, 
means for forcing a fluid in said piston, and an auto. 
matic relief valve for said piston, substantially as de. 
scribed. 
603,297. Om or Gas Enoing, W. F. Trotter, 
Marshalltown, lowa,—Filed September 18th, 1895, 
Claim. — In a gas or oil engine, the combination 
with two cylinders of a mixing or explosion chamber 
for each cylinder communicating with one end thereof 
by a constricted passage, an inlet valve at the 
opposite or air feeding end of each cylinder, a pipe or 
duct exterding from the air feeding end of each 
cylinder to the other cylinder and opening into the 
cylinder at the end which communicates with the 
mixing chamber, means for maintaining said ducts 
open during the return stroke of the piston in the 
cylinder to which the air is fed, and closed during the 
f.rward stroke, a fuel inlet for each of said mixing 
chambers for supplying f.el directly thereto, an 
exhaust port in each of said cylinders situated at an 


603.297] 











intermediate portion of the cylinder whereby the 
admittel air and the returning piston cort in 
ejecting the exploded gases from the cylinder, and 
means for clcsing the exhaust port at a predetermined 
point in the return stroke, wh-reby air is drawn into 
the air feeding end of each cylinder on the rvturn 
strcke and on the forward stroke the air assists the 
working piston of the other cylinder in driving out 
the burned gases during part of the stroke and during 
the remainder of the stroke the pistons of beth 
cylinders act in forcing fresh air into the combustion 
chamber of the cylinder whose piston is next to make 
a working stroke, substantially as described. 


603,330. Biast FurNAcE [Ron NoTCH AND APPLIANCE, 
J. M. Hartman, Philadelphia, Pa.—Filed June Vith, 
1897. 

Claim.—(1) The combination with the furnace wa'l 
and its jacket, said wall containing an opening in the 
usual region of the iron notch, of the door D, fitting 
snugly in said opening, said door itself containing an 
opening ; the iron notch supported in said opening 
within the door, said door having lateral projecti ms 
D3, Dt; the swinging yokes F, F!, pivoted to the 
furnace jacket on each side of the notch opening ; and 
devices, such as keys f4, #4, whereby said docr is 
detachably secured on each side to said yokes, sub- 
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stantially as set forth. (2) The combination, with the 
iron notch, of the gun M, having a curved muzzle 
adapted to reach said notch, the lateral stays J, the 
lug ml, adapted to freely en; with said stays, and 
aswinging support for said gun, whereby the same 
may be lowe’ into tion and quickly secured, 
substantially as set forth. (8) The combination with 
the tubular, pistonless-gun having a curved muzzle 
and adapted to contain a large mass of plastic clay 
sto , of an inlet nozzle for the admission of fluid 
under pressure to the interior of said gun, said nozzle 
being arran, at the lower side of the gun's borenear 





the rear end thereof, and opening in the direction of 
the muzzle, substantially as set forth, 
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AMERICAN PROGRESS IN ENGLISH 
INDUSTRIES. 
A creat deal has been heard of late about the progress 
of Germany as a rival to industrial England. So much | 
nas this been the case, that the bitter cry of American | 
competition seems to have been overlooked. All the | 
game, it would not be far from the truth to say that | 
British industry is pressed harder by the Americans than | 
py the Germans. Many of our Sheffield manufacturers, 
although America is no longer the key to the Sheffield 
trade, have intimate relations with the United States, and 
o there regularly on business several times a year. The 
more they go the more they are impressed by the fact 
that transatlantic firms, both in their methods of work- 
ing and in the way in which the artisans do their work, 
are far ahead of this country. A leading Sheffield manu- 
facturer, who makes very frequent visits to the States, is | 
especially emphatic on the superiority of American | 
machines and the way they are worked by American 
workmen. There are other considerations to which he | 
also attaches importance. One is the lighter taxation the | 
producer has to support in the States. For example, there | 
is no income tax; such statutes as the Workmen's Com. | 
pensation Acts, which materially add to the cost of produc- 
tion are unknown, and even the trade unions are worked | 
under conditions much more favourable to the American | 
manufacturer than those prevailing on this side in | 
respect of the British manufacturer. The whole principle | 
upon which automatic machines are worked is quite | 
different. In England the express purpose is to let the | 
machine do as little as possible. There could have been 
no more striking example of this than during the late | 
engineers’ strike, the crux of which may be said to have | 
been a resolute attempt to slow-time the machine. In the | 
United States the free use of automatic machinery is the | 
chief factor in the different industries, the workman | 
being anxious to beat the record in the utmost amount | 
which can be got out of his machine. One man may be | 
found looking after half-a-dozen machines, and even boys | 
are often seen working in the same capacity. Another | 
point is that in the United States there are four | 
classes of workers — the Americans proper, the 
Germans, the Irish, and what are lumped together | 





as the ‘ niggers.” These four classes never 
coalesce. If the Americans do not work properly | 


out they go, and the Germans come in. If the Germans | 
give trouble out they go, and the Irish come in; and if 
the Irish do not work as they are wanted, out they go 
also, and their places are taken by the “niggers.” In 
this way there may be said to be competition of the 
most practical and useful kind between the different 
classes of workmen and the different unions in the | 
various workshops. This is the very opposite to what 
prevails in England, where the most popular workman 
with his colleagues of the trade society is the one who 
can contrive somehow to make his labour-saving machine 
save as little labour as possible. 

Furthermore, rates and taxes are generally far 
below anything imposed in this country. The amount 
raised being supplemented by the import duties, which 
are borne proportionately by the employer and the 
employed, the lighter taxation is sufficient for State 
purposes. The further west one goes the lower are the | 
rates, there being places where the States, in the anxiety | 
to foster native industries, offer remarkable advantages to | 
stimulate commercial enterprises, one of these advan- | 
tages being to free the enterprise from taxation for a | 
period of years. The principle the United States adopts 
is as far as possible to make the foreigner pay. The 
foreigner. for instance, is largely paying for the extra war 
liability. A few examples of these taxes may be mentioned, 
viz., a cent tax for all telegrams and all settled bills; a 
10 cent stamp on all bills of lading; a passenger tax 
levied upon all persons leaving United States ports; a 
first-class passenger pays 5 dols., second-class 3 dols., 
and steerage 1 dol. Although part of that taxation falls 
on the American, no small portion has to be paid by the 
foreigner. A moment's reflection upon the enormous 
exports and passenger traffic from the States to Europe, 
and particularly to England, will suggest the value of 
the revenue raised from these specific sources. 

Now and again we hear of steel and iron being sent 
from America to the Old World, but the explanation 
usually given is that this is simply ‘‘ bounce,” or by way 
of advertisement on the part of the United States manu- 
facturers. ‘It does this country no good,” said a lead- 
ing Sheftield manufacturer, ‘‘ to ignore the truth in this 
way. At this moment the American is sending over in 
the regular way of business heavy consignments of steel. 
True, these are mainly in the cheaper grades, but the time 
will come when they will be sent over in the costlier 
qualities.” He mentioned that a single firm in London 
is now receiving United States steel at the rate of nearly 
250 tons per annum. American steel, he added, is also 
being sent into Birmingham in very large quantities. It 
is mainly used for bicycle work. In_ bright-drawn 
steel for bicycle purposes, for nuts, screws, and 
bolts, or anything that can be made in large quantities 
by means of automatic machinery, the American steel 
is preferred, not merely by the manufacturer who finds 
it lower in price, but generally by the workman, as its 
uniform temper enables him to work it smoothly right 
through, with considerably less wear on the tools. 
That the influx of steel from America is not mere 
“bounce” or ‘ advertisement,” is evident by the 
concern shown by some of our manufacturers. At 
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| than he could have got them within a few miles of his 
| own door. 


which had fallen upon the Ebbw Vale Steel Works to 
to the flow of steel from America into this country. 

Some time ago a Sheffield manufacturer asked us to 
look at several large consignments of American-made 
files he had just received. Several of these were in the finer 
and smaller sizes which are only produced in this country 
at prices very much higher than they can be delivered 
from England to the States. Undoubtedly the American 
file is lighter than the British, and the objection to it on 
this side is that it cannot bear re-cutting; but, as this 
manufacturer explained to me, files can be made at such 
low prices now-a-days that few people trouble themselves 
about re-cutting at all. As for prices, Sheffield manu- 
facturers charge considerably higher than the Americans 
in most of the sizes, and many of the workers on brass, 
iron, and steel, prefer the American. The foreign files 
are said to be particularly favoured in the great districts 
where the textile trades are carried on, and the quanti- 
ties now being received in London and Birmingham, the 
principal distributing centres, are far greater than even 
the trade supposes. 

Passing from Sheffield to distinctly Birmingham indus- 
tries, a word may be said about brass rods. By these 
we mean the form in which the brass is supplied for 
making brass unions, &c., out of the solid rods, round or 
hexagon. It is no pleasure for the British manufacturer 
to find himself compelled to use American-made brass, 
but he claims that it is drawn so much truer than the 
English that it can be worked in automatic machinery 
with much less trouble and with greater economy. Asked 
as to the price, a leading manufacturer stated that it is 
from 15 per cent. to 20 per cent. cheaper than the 
English. In another article, which is rapidly growing 
important—steam india-rubber hose piping—one autho- 
rity said he had the American make delivered on his 
premises at 20 per cent. to 25 per cent. cheaper than the 
English makers had supplied. Here it is only fair to say 
that the railway rates help the foreigner, the rate from 
New York to Liverpool being positively lower in several 
instances than from Liverpool to Sh-ffield. 

Another item may be mentioned—the smaller sizes of 
malleable iron castings. American firms are at this 
moment delivering these castings in Sheffield at fully 30 
per cent. below local prices. Here again it is but right 
to admit that the railway rates materially assist the 
foreigner. It will not do to say, however, of these 
castings that they are simply sent over by way 
of ‘“‘advertisement,”’ or that they are not of good 
quality. The very opposite is the case. They 
come over in the regular way of business—a_busi- 
ness which is steadily increasing—and they come over of 
such quality that the workmen themselves are openly 
heard to confess their preference for the American pro- 
duction. In one of the establishments where they 
are used in very large quantities we asked various 
workmen, as we passed from place to place, which he 
preferred—the American or the British casting. Although 
‘Yankee notions” are as little in favour with the 
British worker as things ‘‘made in Germany,” the in- 
variable reply we got was that the American casting was 
preferred because it was truer and more uniformin quality. 
The users, too, mention another difficulty which is surely 
capable of prompt remedy. That difticulty is to get 
adequate deliveries of these small malleable castings 
where large quantities are required. The head of one 
house told us that he has often been disappointed in 
not getting his order completely filled, and in the end 
has had to send a cablegram to American manufacturers, 
who have sent him all he wanted in a much shorter time 


It is impossible for anyone who is much in 
the habit of visiting the large industrial establishments 
of this country to avoid seeing how rapidly American 
labour-saving machines are being utilised. Specific 
instances are constantly coming to our notice of 
this; instances where British manufacturers, who 
have been fighting all their lives against using American 
machines, have latterly, through failure to get what they 
wanted in England, been compelled to adopt foreign-made 
lathes and other special machines, and now they say 
they would not be without them. 

The business of supplying these American inventions 
to British industries is only just beginning. It is not to 
the interest of British manufacturers to admit this much, 
but they are gradually being forced to the conclusion 
that there is no denying the advance of the American, 
both in his methods of production, his application of 
those methods in the use of the machinery by which 
they are applied, and the men by whom they are 
worked. The head of one of our large Liverpool 
shipping firms remarked to a leading manufacturer 
the other day, that he had observed for some time 
with no little misgiving that the vessels of his line 
were going out less laden with English manufactures, 
and every time they returned they were fuller than 
ever of American productions. It is significant of the 
trend of business, when a gentleman whois not engaged 
in British manufactures himself cannot fail to observe 
a change testifying so clearly to the march of the 
American. A little healthy discussion on this subject 
would be seasonable, and might bring out the truth in 
other directions than those indicated in this article. 








Ir seems a pity that No. 766, the pioneer of the larger, | 
Breadalbane, class—which have 19in. cylinders and 1500 square 
feet of heating surface—should have been named Dunalastair II., 
as this is calculated to confuse the history of these two admirable 








the last meeting of the Ebbw Vale Steel, Iron, and Coal 
Company, Limited, Wales, one of the directors stated that 
there would be anxiety for some time to come in connec- 


and interesting classes of engine, beside making both the name | 
| itself and the gentleman in whose honour No. 721 was so named | 
| appear somewhat ridiculous, Fortunately, however, the 721 class | 


THE UTILISATION OF ACETYLENE. 


THE article which we published a few weeks ago on 
some theoretical aspects of acetylene manufacture—Tur 
ENGINEER, June 24th, p. 591—was written on the plausible 
assumption that when once the gas had been conveniently 
as well as safely generated, there would be no difficulty 
in finding it an occupation. It is much too late in the 
day now to begin to argue the question as to whether 
acetylene must be regarded seriously or not; that it is a 
practical means of procuring artificial illumination, and 
can be installed in suitable localities for whole towns or 
single houses with the assurance of pecuniary success, 
has been already established in different parts of the 
world, as widely separated one from another as Hungary 
and the United States. In one direction, therefore, our 
assumption was more than plausible; it was perfectly 
justifiable ; but as various sanguine prophets have sug- 
gested other uses for the new gas beside the mere pro- 
duction of light, it may be of interest briefly to review 
the advantages and limitations of acetylene, and per- 
adventure to discover with some degree of exactness 
what position the calcium carbide industry may reason- 
ably hope to gain in the near future. 

From the sun to the “ farthing dip” all sources of light 
are also sources of heat; the sun and the electric light 
being sharply distinguished from the others by virtue of 
the fact that they alone do not contaminate the air with 
products of combustion which are injurious to the human 
system. To obtain thorough ventilation of an ordinary- 
sized room in an ordinarily-built house without the causa- 
tion of draughts is difficult and expensive. The best 
artificial illuminant accordingly is the one which contains 
the fewest poisonous constituents, produces the least 
heat, gives off the least carbonic acid, and adds few or 
none other gaseous products to the surrounding atmo- 
sphere. Putting aside for the moment all consideration 
of cost, the electric light stands easily first; but since it 
is not given to everybody to live in the immediate vicinity 
of a central station, or to have the facilities for erecting 
his own generating plant, the almost ubiquitous coal gas is 
more properly taken as the standard of comparison. At a 
pressure of 4in. or 5in. and in a good burner, acetylene 
developes an illuminating power of 48-candles per cub. ft.; 
in practice it seldom evolves more than 32 candles for 
any length of time. When 16-candle coal gas is burnt in 
the extravagant fish-tail jet, which by reason of its sim- 
plicity is still almost exclusively employed, it gives about 
24-candles per foot, and the relative values stand as 13:1. 
If the coal gas is consumed in the 1893 incandescent 
burner, thus yielding a light of 17-candles per foot, the 
relation between the illuminating powers falls to 1°9:1. 
The 1898 burner is to give 27-candles, according to the 
Welsbach Company, or a relative duty of 1°2:1; but 
until it has been tested more completely, the calculation 
between it and acetylene may be postponed. Imagining, 
then, three unventilated apartments of equal size, and 
of such dimensions—say, 2500 cubic feet—that they are 
efficiently illuminated by a light of 32-candles, if each 
of the above three systems is represented, the total effect 
produced on the air of the rooms per hour will be ap- 
proximately as shown in the ammexed table :— 








fate: Coal-gas. 
oe Lumi- Incan- 
flame nous. descent. 
Gas burnt, cubic feet. eae aes 1:0 13°0 19 
Oxygen withdrawn, cubic feet ... 2°5 14°6 271 
Carbonic acid added, cubic feet 2°0 6°4 0-9 
Water vapour added, cubic feet 10 17°0 2°5 
Total gases—including N—heated to 
point of combustion, cubic feet 130 87°1 12°7 
Cost per hour—-N. London—pence ... 0°43 0°47 0°07 
Hours before explosive mixture is 
0 13°5 92°0 
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The last line indicates the time before an explosive 
mixture will be formed in each chamber, assuming the 
taps to be left full on without being lighted, and that 
there is no admission of fresh air. Although, of course, 
13°5 hours are nearly double the usual period of sleep, 
so that even with coal gas, if a thoughtless person “ blow 
out ” his light at night, there is no danger of an explosion 
in the morning, but only of partial or complete suffoca- 
tion, the enormously greater figure 125 points to largely 
increased safety from fire when acetylene is adopted. 
The amount of oxygen consumed and of carbonic acid 
generated are the most important matters; and here, 
too, acetylene scores heavily over the luminous coal-gas 
flame, for it absorbs less than one-fifth of the oxygen, 
evolves less than one-third of the carbonic acid, produces 
less than one-sixth of the volume of hot gas, and, with- 
out allowing for “interest on plant,” actually costs less 
than coal-gas, as supplied by the autocrats of Horseferry- 
road, Westminster. Between acetylene and the incan- 
descent burner of 1893 advantages are about equally 
balanced ; but the cost of the former is almost six times 
as great. Acetylene consumes a trifle more oxygen, 
produces twice as much carbonic acid, only two-fifths of 
the water, and yields the same quantity of hot gas. 
There is no doubt that the price of calcium carbide must 
soon fall below the £20 per ton at which it now stands; 
and it may confidently be expected that the efficiency of 
the acetylene burner will eventually be raised to a point 
much nearer forty-eight candles per foot. If this fore- 
cast do not miscarry, comparison between the acetylene 


| flame and that of the powerful 1898 incandescent burner 


will not be so one-sided as it may seem at present. 
Domestic illumination, however, has another aspect 
beside that of hygiene or chemistry ; for although a man 
generally regards his gas flame as a means whereby he 
can see to read, write, or study, the woman, to generalise 
rashly, always looks upon it as an aid to decoration. 


tion with the steel works owing to the new appliances | are too well known and admired as ‘he Dunalastairs for their name | From the masculine standpoint the acetylene light is 


and the improved methods in America and on the Con- 
tinent, as well as the keenness of competition. Another 
director—who is also a director of a large steel concern in 
Sheffield—attributed the serious period of depression 


| to be recognised as belonging to any other type, and, moreover, | 
| the typical engine of the new class, No. 779, being named Breadal- 


| bane, all the locomotives of that enlarged class are already widely 


| known as Breadalbanes, and always will be. Their fame promises | writing-table. 


| at least to rival that of their predecessors, the Dunalastairs. 


very convenient, for being a small and highly luminous 
flame, it readily lends itself to concentration on book or 
When “complexions” have to be thought 


of, on the other hand, things are different. The faculty 
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of sight is one which requires and receives lengthy, albeit 
unnoticed, training; and the idea conveyed from the eye 
to the brain regarding the size, shape, or distance of any 
object is chietly dependent upon previous experience 
with similar things. As the normal light of the day is 
diffused, and comes almost uniformly from every 
direction, in comparison with the direct rays of the sun, 
it casts but faint and indefinite shadows, rounding or 
flattening the appearance of all objects on which it falls. 
Educated to estimate the true form of things under such 
conditions, when the eye is assisted by a strong ray of 
light coming from one source alone it is liable to much 
deception, shadows seem unusually long, relief is 
exaggerated, and the unnatural look is given to all articles 
which is seen conspicuously on the stage or in the por- 
trait taken by the amateur photographer. Most of these 
small difficulties are soon more or less completely over- 
come by practice; but one serious, nay fatal, objection 
remains, uni-directional light reveals all the defects and 
wrinkles of the human face boldly and without palliation, 
and so its owner is greatly aged in the estimation of all 
beholders. If each source of light is strong, not many 
are required or can be borne in a room; and the hostess 
naturally prefers some weaker illuminant that can be 
used in larger numbers dotted about her apartment. An 
unprotected bright light, too, is trying to the eye; but 
however artistic and pretty it may be, it is bad economy 
to mask each flame too heavily in coloured shades with 
the object of attaining greater diffusiveness. 

Apart from the burner troubles incidental to the com- 
bustion of pure acetylene, this is an argument in favour 
of Professor Lewes’ recent suggestion for the employ- 
ment of the diluted gas. At first sight it appears absurd 
to go out of the way to produce a new light-giving sub- 
stance, claiming as one of its chief advantages that it has 
a far higher illuminating value than its competitors, and 
then calmly to propose that it shall be diluted with some 
non-luminous material. In ordinary dwelling-houses, 
however, artificial light is seldom needed for real work— 
even the man who has a study uses it principally as a 
smoking-room—and it is the ladies’ desires which have 
first to be met. Judged by the rules of chemistry or 
hygiene simply, the dilution of acetylene is a mistake, 
because the gas is thereby made to resemble coal gas 
more closely, and the advantages of decreased con- 
tamination of the atmosphere are largely thrown away. 
Professor Lewes has stated that a mixture of water gas 
or hydrogen, &c., with 30 per cent. of methane, may be 
enriched by the addition of 10 per cent. of acetylene, and 
that the whole will form a 20-candle gas which can be 
sold at a profit for 3s. 6d. per 1000ft. This can be dis- 
tributed through mains and pipes just like coal gas, can 
be burnt in ordinary gas fittings, is very much less ex- 
plosive than pure acetylene, and can be compressed with 
absolute safety to the pressure which is commonly 
adopted in railway carriage cylinders, for it does not 
explode below the temperature at which the steel melts. 
The substitution of a 20-candle for a 30 or 35-candle gas in 
domestic illumination is, moreover, artistically animprove- 
ment, in spite of the apparently retrogressive character of 
thestep; because as each flame is less intense, more can be 
placed in different positions in the drawing-room without 
blinding the visitors, and, as previously hinted, objects 
are more evenly or naturally illuminated, while the 
countenances of the ladies are treated more kindly. 

Opinions as to the efficiency of the burners already 
constructed for the combustion of pure acetylene are 
somewhat contradictory. On the one hand it is asserted 
that in a burner where two jets of gas surrounded by 
an envelope of air obtained on a sort of injector principle 
are made to impinge and produce a flat flame, the result 
is quite satisfactory, provided the hydrocarbon has been 
properly purified; and it is claimed that the burners do 
not suffer from appreciable loss of light-giving power, 
even after several months’ life. On the contrary, many 
people who have had lengthy experience with the gas 
affirm that the ideal burner still remains unmaterialised. 
In all probability, until acetylene has been more widely 
adopted and burnt regularly under something like uniform 
conditions for a greater period of time, the point in 


dispute can hardly be deemed capable of final decision. | 


In the meantime Professor Lewes ascribes the gradual 
deterioration of the jet—a trifle inconclusively, it seems— 
to the presence of benzene in the acetylene, which is 


said to soak into the steatite, carbonise, and spoil the | 


nipple. Evidently a burner that is designed to consume 
a gas—C.,H.—which requires only 2} volumes of oxygen 
for perfect combustion, may not behave well in presence 
of another—C,H,—which needs 9 volumes; and the 
result will be that the flame is smoky. But the forma- 
tion of soot should stop when the supply of benzene is 


stopped, and the carbon that has adhered to the jet | 


should be capable of being wiped off or blown away by a 
current of steam, leaving the holes clear, and, apparently, 
the burner but little the worse. Why a gas burner 
should be a less efficient source of light because the body 
of the steatite is stained black by deposited carbon if the 
orifice is uninjured and unblocked, is not very obvious. 
Much interest is being displayed by many of the 
acetylene firms and some cyclists in the evolution of a 
practical bicycle lamp. However well adapted to the 
requirements of a ‘ lanternist,’”’ a portrait photographer, 
or a householder, acetylene may be, its suitability for 
the cycle is open to grave doubt. The vibrations of the 
machine affect the regularity of gas production; the 
flame is very liable to smoke when the ventilation is ill- 
adjusted, and a draught is very detrimental; escape of 
gas and discomfort to the rider can hardly be avoided ; 
and in most cases the lamp must be allowed to burn till 
all the carbide is exhausted. But there is a still 
more important objection. A few cyclists may like to 
advertise their presence when riding after dark; and 
a travelling detective or burglar may, on occasion, 
be glad of a portable scarch-light. The best riders 
carry a lamp exactly for the same reason that 


approach. The faintest light that is visible at a 
proper distance is sufficient for the purpose; and the 
fainter it is within moderation the less it frightens 
advancing horses and the less it dazzles the pedestrian. 
The flame of a cycle lamp is usually placed behind a 
condensing lens, and somewhere near the focus of a 
concave mirror. Unhappy the man whose eyes encounter 
the direct and concentrated beam of light, and who is 
run down by the next vehicle before he has recovered 
from the blinding shock! The argument about the 
advantage of brightly illuminating the path is fallacious 
—firstly, because the rider on a highway does not need 
to inspect each inch of the road; and secondly, because 
the very acute angle between the rays of light and the 
road surface causes each object to cast such an enormous 
and dark shadow that it appears colossal in size, until a 
pebble becomes a boulder, a twig a fallen tree, and the 
nervous rider, careering wildly from side to side in his 
attempts to avoid each obstacle, finally upsets himself 
into the ditch. This matter has been discussed at some 
length, in spite of the fact that THe ENGINEER is not a 
cycling paper, because the same remarks apply to all 
classes of road vehicles, except in so far as the greater 
elevation of the lamps on the latter reduces the exaggera- 
tion of impediments, and the absence of pneumatic 
tires makes the driver indifferent to the badness of the 
surface. 

Under certain circumstances acetylene may be regarded 
as a useful means of warming instead of lighting a room. 
On combustion it evolves 2} times as much heat as an 
equal volume of coal gas; so that, at present London 
prices, it is, roughly, five times more expensive. But, 
not infrequently, it is infinitely more important that the 
demands of hygiene shall be obeyed in the heating of an 
apartment than that any special amount of economy 
shall be attained in the fuel bill. And it is well within 
the bounds of probability that in country establishments 
not provided with a supply of coal gas, but fitted with 
an acetylene generator, the erection of a gas stove 
modified to burn acetylene may prove a successful 
experiment. The word ‘experiment’ is here used 
advisedly. 

The proper construction of a stove which shall burn 
acetylene smoothly and economically as is done by the 
coal-gas stoves of more than one maker at the present 
day, has yet to be worked out. Itis well known that the 
production of an atmospheric flame depends on the 
admixture of a certain proportion of air with the gas 
before it arrives at the place of combustion. In the case 
of acetylene, owing to the wider range of explosibility, 
it is difficult to introduce sufficient oxygen to determine 
a completely non-luminous flame without at the same 
time making an explosive mixture inside the stove. 
However, according to Dr. Wolff, if the diameter of the 
tube or tubes leading from the air-inlets to the burners is 
less than one-third of an inch, one part of acetylene can 
be mingled with three of air, or nearly one-third the 
total amount required for combustion without any danger 
of the mixture firing back. 

If the heat of burning acetylene can be used to warm 
a room, it may evidently also be employed to drive a gas 
engine. Several such engines have already been built, 
and numerous tests have been made with them, which 
demonstrate that an acetylene motor is perfectly feasible. 
Notwithstanding the fact that within a dwelling-house 
the prime cost of a fuel, &c., must yield precedence to its 
hygienic qualities, out-of-doors cheapness rightly reigns 
supreme. Acetylene is thus brought into far closer com- 
petition with other sources of power than with its rivals 
in domestic lighting or heating; and more evidence must 
be adduced to prove that it can ever succeed in the con- 
test with hot air and petroleum. Similarly, in its early 
days, all organic substances were to be synthesised from 
acetylene: alcohol, quinine, dyes — everything. This 
visionary idea has been abandoned. Absolute alcohol 
could perhaps be prepared from 90 per cent. carbide at 
2s. 2d. per gallon without including the cost of reagents, 
fuel, plant, or labour. But this is only on the assumption 
that each reaction would proceed quantitatively—a pro- 
| position no organic chemist would be willing to admit. 











HARBOURS AND WATERWAYS. 





Cardiff.—The fate of projected new docks in Parliament 
| this Session has been as unfortunate in Wales as in Scotland. 
|The promoters of the Windsor Dock came forward for the 
third time, and after a three weeks’ fight with the Bute and 
Barry companies in the Commons, succeeded in getting 
their Bill passed with certain concessions to the Cardiff 
company. The Committee of the House of Lords, after a 
much shorter hearing, decided that the preamble of the 
Bill was not proved. It is reported that the cost to the 
Taff Vale Railway Company, who, although not the nominal 
promoters, are so in effect, is upwards of £30,000. No doubt 
the Lords Committee were influenced in their decision by 
the fact that the Barry Company will within a very short 
time open their new large extension, and that the Bute 
Company have also in hand the works for their new dock, 
while a little further west the new Port Talbot Dock is 
rapidly approaching completion. With all this coming in- 
creased dock accommodation for the export of Welsh coal, 
there does not appear to be any necessity for expending, at 
any rate for the present, a further sum of over a million and 
a-half in another dock. The weakness of the Bute opposi- 
tion consisted in the long delay that has occurred in com- 
mencing the work authorised in 1894. 

The Cardiff Railway Company also failed with that part of 
their Bill which related to the conversion of the Aberdare 
and Merthyr canals and the greater portion of the Glamor- 
ganshire Canal into railways. The old saying that “ necessity 
makes strange bed-fellows,”’ appears to have been justified by 
the proceedings connected with these two Bills—in the one 
case by two such strong opponents as the Bute and Barry 
companies joining hand in hand in the opposition to the 





| Windsor Dock Bill; and in the latter by Sir Edward Leader 


Williams, the great canal engineer, appearing as a witness 


ships carry lights at sea, not to illuminate the neigh-;on behalf of the promoters, and declaring that the public 


bourhood, but to indicate their position to all who may 


would be better served by turning these canals into rail- 





——_— 
ways than by leaving them in their present condi 
As regards the Port Talbot Dock, it appears from the 
half-year’s report of the directors that the time for the 
pletion of the dock expired last March, and also that 
siderable delay has taken place in the dredging eneniint 
¥ ‘ Pe Ons, 
The new dock has been filled with water, and it is antici ted 
that it will very shortly be in a condition to receive shi se ~ 
Considerable progress has been made with the South Pj : 
but it is not expected that it will be completed til] tc 
spring. Some damage was done to the works by the mae 
gales. nt 

The Clyde.—Last year the promoters of the Kilpatrick 
Dock failed to convince a Committee of the -House of Com 
mons that another dock was wanted on the Clyde, This 
year, a Commons Committee, after fifteen days’ hearj : 
decided that the promoters of the proposed dock at Renfrew 
had established their case and passed their Bill. They were 
however, less fortunate in the House of Lords, and the Clyde 
Trustees have again for a time succeeded in keeping awa 
further opponents. It is, however, rumoured that they Fo 
not to be left in undisputed possession of their monopoly of 
twenty miles of the Clyde, and that a scheme has been for some 
time past in contemplation for constructing either a dock or 
long stretchesof wharf on the foreshore between Dumbarton and 
Bowling, the western boundary of the Forth and Clyde Canal 
Both the North British and Caledonian Railway companies 
have access to this site, thus securing competition of trafic, 4 
large number of witnesses were called in support of the Ren: 
frew Bill to detail shortcomings of the Clyde Trustees in the 
matter of adequate accommodation for shipping. This clagg 
of evidence is always easy to produce. On the other hand 
the Clyde Trust were able to show that with their recent 
improvements, if they were only adequately  serveq 
by the Caledonian Railway Company, they could deal 
with considerably more traftic than there is at present 
or likely to come for some time, and that when further 
accommodation is required they are ready to provide it, 
The significance of the fact cannot be lost sight of that the 
docks at Greenock and Port Glasgow, which are independent 
of the Clyde Trust, have never yet had sufficient trattic to 
pay their way. The James Watt Dock at Greenock, although 
well equipped for traffic, and which cost upwards of a million 
and a-half, has not been able for the ten years it has been in 
existence to pay its bonds in full. The fact that Port 
Glasgow and Greenock cannot obtain vessels enough to fill 
their quays is a proof that the accommodation of the river is 
greater, at any rate, than the present volume of traffic. What 
the cost of promoting the two schemes of last and the present 
session is has not been divulged, but it is rumoured that the 
cost of the opposition of the Clyde Trustees and the Corpora. 
tion of Glasgow is over £12,000. 

Hastings.—About two years ago the Hastings Harbour Com. 
missioners commenced the construction of a harbour at 
the east end of the town, the intention being to provide 
accommodation for coasting vessels, passenger boats, and 
yachts. The estimated cost of the scheme was £200,000, A 
contract was entered into for the construction of the harbour 
with Messrs. Punchard, McTaggart, Lowther, and Co., 
although less than £120,000 out of the total capital of 
£200,000 could be raised. Of this sum over £40,000 was 
absorbed in ‘‘ preliminary expenses.” A short time since 
Sir Douglas Fox was asked to examine the works, and, 
having done so, reported that the western wall had been 
carried out for about 742ft., and a considerable amount of 
timber staging had been constructed. On the eastern side 
the existing stone groyne had been raised fora distance of 
250ft. The foundations of the western wall rest for the first 
200ft. on sandstone rock, thence for 80ft. on hard clay, thence 
for 272ft. on rock, and thence = to the end of the wall, so far 
as it had gone, on sandy clay with layers of gravel. Of the part 
resting on the clay the foundations had been carried from 
8ft. to 144ft. below the surface. Sir Douglas Fox further 
reports that in his opinion the breakwater in relation to its 
height, especially where, owing to the soft ground the height 
has been increased, is of unusually slender dimensions, and 
that where the foundations rest on the clay the load is more 
than should be allowed ; and advises that the wall should be 
protected by a concrete toe on the sea side formed with con- 
crete bags, and that other protective means should be taken to 
ensure the safety of the work. The cost of completing the work 
at cash prices with the additions he advises, he estimates at 
£270,000. The Harbour Commissioners having failed in their 
previous attempts to raise even the lesser sum originally 
estimated for the work, appealed to the Corporation of the 
town to guarantee an annual sum of £3000 in order to enable 
them to raise the amount required to finish the harbour. 
The Corporation being divided in opinion as to the expediency 
of this, took the sense of the ratepayers, and as the result of 
a poll there was a majority in favour of the town guarantec- 
ing the interest on the further capital required. The Town 
Council have accordingly remitted the matter to a Com- 
mittee for ‘consideration, negotiation, and provisional 
arrangement.” Without, however, parliamentary sanction 
the Corporation have no power to grant a subsidy from the 
rates for the promotion of harbour works, 

Seaham Harbour.—The Bill promoted by the Marquis of 
Londonderry has during the last session received parlia- 
mentary sanction. The Wear Commissioners determined 
not to offer any opposition to the Bill, but presented a peti- 
tion against the measure in order that they might be ina 
position to watch its progress, for the purpose of safeguarding 
the interests of their own port. In the Second House the 
only opponents were the South Hetton Coal Company, who 
asked for a clause to protect certain interests they had in 
the harbour. The existing accommodation for shipping 
consists of the North and-South docks, and a third dock 
which dries at low water. These were built by the present 
Lord Londonderry’s grandfather in 1828. The proposed 
scheme, which has now received parliamentary sanction, 
has been prepared by Mr. H. H. Wake, M. Inst. C.E., the 
engineer to the Wear Commissioners. It provides for the 
extension of the South Dock to an area of ten acres, or more 
than double its present size, and an increase in the depth of 
water from 17ft. at high water to 26ft.,so as to allow of 
vessels of 5000 tons burden entering the dock to coal. Two 
new piers, one on the north and the other on the south side 
of the docks, are to be constructed so as to form an outer 
harbour for the protection of the entrance to the docks. 
The entrance to this harbour is to face south-east. The 
time for the completion of the works is five years. It is the 
intention of Jord Londonderry to turn the whole of his 
collieries, together with Seaham Harbour and railway, and 
the coal-selling business, and lime quarries and brickfields, 
into a limited liability company, with a capital of £2,000,000, 
the greater part of which is to be retained by himself and 
his family, 
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THE MIYABARA WATER-TUBE BOILER. ford Pier, and erected complete at their works. A series of , junction of the lines can be satisfactorily effected. In the 
| trials of considerable duration have been conducted, burning | accompanying cut is given a skeleton elevation of the bridge, 





We engrave above sketches showing two sections and | coal at different rates, and satisfactory results obtained. Steam | which the railway company proposes to throw over the larger 
a front elevation of a water-tube boiler which has been Gesigned | could, it was found, be raised very rapidly, and no damage | arm of the river, and the design is at once bold, graceful, and 
and patented by Captain Jiro Miyabara, the well-known con- | whatever was done to the boiler by suddenly altering its tem- | striking in appearance, although not altogether novel. The 
structor officer of the Imperial Japanese Navy. F:om the | perature, either by opening the furnace door or blowing | great point to be kept in view in building river bridges is to 
sketches it will be seen that the boiler consists of tvvo water | the water out. The results showed that the boiler was | have as few piers in the water as possible, and when, as 


walls, forming the front and back of a combustion chamber. | economical, especially when burning from 20 Ib. to 30 lb. of frequently occurs, several are required, it is usual to endeavour 
to compensate in some measure for their unavoidable inter- 


The walls are composed of horizontal cylindrical vessels | coal per square foot of grate area per hour. With 20 1b. of coal 

arranged one above another, these vessels being connected | per foot of grate, 11°87 lb. of water were, we are informed, eva- | ference with the channel of the stream by making the central 

together by flanged junction boxes, or, if desirable, short | porated per pound of coal from and at 212 deg. And when | span of larger dimensions than the others. The Mirabeau 

vertical tubes could be fitted. The upper drum in front of | burning 30 1b. of coal per foot of grate, 10°58 lb. of water Bridge in Paris is constructed in this manner, but neverthe- 
less the smaller side spans have been found so detrimental 








the boiler is made larger in diameter than the others, and | were evaporated per pound of coal from and at 212 deg. 

serves the purpose of a steam drum. The horizontal drums | to the free navigation of the Seine, that in the case of the 

at the back and front of the boiler are connected by inclined | bridge Alexander III. a single span was specified as an un- 

diagonal heating tubes, extending across the combustion | alterable feature in any design. 

chamber above the fire-grate. Within the horizontal water} NEW RAILWAY BRIDGE OVER THE SEINE. It is evident that in this manner the local authorities of 
the French capital have established a precedent, which, in- 





vessels, with the exception of those at the top and bottom, 
diaphragm plates are fitted opposite where the ends of two} Tue activity with which the Orléans and also the Western | dependently of other reasons, the Western Railway Company 
groups of tubes meet, and so forming a short uptake passage | railway companies are extending their lines, all pointing in | has followed in the design before us. The bridge itself con- 
connecting them. The feed-water is admitted to one of the | the direction of the great objective, the Paris Exhibition of ' sists of a pair of open web arched ribs, with the vertical and 
top drums, and the presence of the diaphragms just described 
separates the descending water in the horizontal chambers 
from the mixture of water and steam issuing from the ends | 
of one group of tubes and passing through the short uptake | 
passage into the next group of tubes. In the upper or steam | 
drum a baffle is: fitted over the ends of the tubes, against| . F 
which the mixed jets of water and steam issuing from the | = 
upper sets of tubes are projected, and serves to’ deflect the | 
issuing water downward, allowing the steam to pass to the | 
upper part of the steam drum, thus acting as a separator. 

It will be seen that the circulation of the water is very | 
complete, the water descending vertically through* the | 
chambers forming the end walls of the boiler, and.rising | 
gradually upwards and in.a zigzag direction through the | 
diagonal tubes across the combustion chamber. The two | 
lower horizontal chambers are connected at their ends by | 
pipes running along outside the boiler, with a view to equalis- | 









the year 1900, has been already alluded to in our columns.* | diagonal bracing arranged upon the N system. Each rib is 
Thus, while the former is steadily advancing towards the | built up of an upper and lower concentric chord and a web, 
ing the circulation in the series of horizontal chambers | Quay D’Orsay, the latter is prolonging its existing tracks as shown in the cut. The span is 285ft., the rise about an 
forming the two end walls of the boiler. | from the Champs de Mars to the Invalides. It also has in eighth of that dimension, and the available headway 24ft., 

In the boiler means have been provided for cleaning | hand the doubling of the Auteuil line between Courcelles | which is constant for a large part of the waterway on either 
the whole of its interior as well as exterior parts. The | and Passy, and the formation of a junction of that line with side of the centre of the stream. From the lower chord 
horizontal chambers are each “provided .with a manhole | that of the Moulineaux. This last-mentioned extension is a | depend the vertical members which support the cross girders. 
and door at one end, large enough to’ admit a man forthe work of considerable magnitude, and attended with many diffi- | Between these jack arches are turned, and a stringer and 
purpose of cleaning the insides of these chambers; or expand- | culties, though fortunately not of an insuperable character. , handsome parapet complete the structure. The whole of the 
ing the ends of the tubes. Opposite the ends of: the tubes | One of the principal is the piercing of a tunnel under a part of road and floor, or platform, of the bridge is, in fact, slung 
in the front horizontal chambers are fitted small» doors, | the city of Paris completely covered with houses and other | from the arched ribs in precisely the same manner as occurs 
through which the whole of the diagonal tubes can be | buildings. We, whoareso much accustomed to drive the shield | in the case of a suspension bridge. It will be observed that 
thoroughly cleaned, and if necessary. any. of them can be | through almost anything and everything, would not, perhaps, | the vertical members, or suspending rods, are attached to 
withdrawn and replaced with the greatest facility. It will be | think so much of the undertaking as our French neighbours. | the lower chord at the points where the vertical bars im the 
seen that the tubes are withdrawn direct into the boiler- | But the French engineers have not had the experience in | web are also connected, thus ensuring that the stress is fairly 
room, so that it is not necessary to disturb any portion of the | the construction of tunnels under the thickly populated | uniformly diffused over the different members, and the upper 
boiler, or deck or other fittings over the boiler; this is | districts of large cities as our engineers have, and in fact chord made to do its own proper share of the work. The 
evidently a very great advantage. have no underground railways whatever in the proper sense finest example of a rigid arched rib bridge of the open-web 

For cleaning the exterior of the tubes and the combustion | of the term. Comparatively they have also enjoyed but a type is to be found over the Mississippi at St. Louis, which 
chamber, or for use as sight holes, short tubes are fitted | very limited practice with the shield, for a French author has two spans of 502ft. each, and a central one of 520ft., with 


through the junction boxes connecting the front horizontal | who has brought the subject well up to date can quote only a rise of 47ft. In comparing the two structures, we give the 
water chambers, through which ordinary tube brushes can be | two instances of its application, which relate respectively to | preference to the style of bracing adopted in the St. Louis 
passed. The front and back of the boiler are coated with non- | the works in connection with the syphons and collectors at bridge, in which there are no vertical members, both being 
conducting material, and for the sides the ordinary casings | Clichy and La Concorde.+ In addition there are a large and | inclined after the pattern of a Warren girder, with but one 
are fitted, protected by brickwork and non-conducting | a small arm of the Seine to be crossed before the desired | system of triangulation. The verticals in the web of the 
material as necessary. Beer eee ae ae ae | proposed French bridge impart a decidedly stiff appearance 
An experimental boiler to Captain Miyabara’s design has), « Eg ete ng teckgy ly ng ose yar to what is otherwise a very pleasing and harmonious design. 
, There is still time to alter it. 





been made by Messrs. Humphrys, Tennant, and Co., of Dept- | Par Raynald Legouéz. Paris, 1897. 
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THE RAILWAYS OF CEYLON: THE BROAD AND 
NARROW-GAUGE PROBLEM. 


(From our Special Commissioner.) 


Hewaverra, CEYLON. | 

Rattways are said by Ruskin and others to have the | 
effect of defacing the country through which they pass. | 
But, fortunately, and apart from their commercial value, 
they offer an esthetic advantage which should more 
than counterbalance this defect, in that they afford the 
opportunity of admiring scenery to hundreds of thou- 
sands of people who, but for their existence, could never 
hope to enjoy this privilege. 

As a railway system that of Ceylon is, perhaps, the 
most picturesquely situated in the world. In any case 
it offers, taking it all round, a greater choice of beautiful 
scenery to the mile in a comparatively limited space than 
any railway I have seen in Europe, Asia, Africa, North 
or South America, or Australia. The photographs I send 
herewith will suffice to convey an idea of some of the 
country through which it runs. 

But, apart from the question of scenery, Ceylon pro- 
bably holds a record of its own in the way of the number 
of sharp curves on a wide gauge, and also in the way of 
unpronounceable names of its stations. 

From the sketch map which I enclose, it will be | 
seen, as exemplified by the plain black lines, that | 
there is by no means a complete network of rail- | 
ways intersecting the island; and bearing in mind the 
prosperity of this Colony and its productive capa- 
city, the uninitiated might wonder at the scarcity of 
lines, the total mileage of which amounts to less than | 
300 at the present day. This want of railways is not due 
to the geological difficulties, which, however, are great 
enough—for a great portion of those already built run 
through the mountainous and difficult part of the country 
—but to the fact that the authorities, and the planters, have 
long since been at loggerheads as to the form which 
railway extension should take. The effect of this has 
been, without going into too many details, to divide the 
people interested in the railways into two distinct and 
very hostile camps. These two opposing factions are 
composed, on the one hand, of people who believe in 
the present or broad-gauge system; and, on the other, 
of those who would like to introduce a narrow gauge of 
a metre, or even less. 

The former party is represented by the Government | 
oflicials, to whom cost is a matter of small moment, and 
the latter by the planters and industrial people generally, | 

| 








whose interests are vitally concerned, and whose pockets | 
bear the bulk of the taxation of the Colony. Naturally | 
the latter class are anxious to extend the railway system 
as rapidly and as inexpensively as possible, and they 
bitterly resent the action of the Colonial-office which 
forces them to accept a limited amount of broad-gauge 
extension instead of a much greater length of narrow- 
gauge. Then, again, the Government do not always build 
these limited extensions in the neighbourhoods where the 
local people want them, and this adds bitterness to the 
cup of the narrow-gauge advocates. 

Putting on one side the question of right and wrong in 
this matter, the result of this antagonism has been to 





delay the advance in railway building of any sort ; for | | 
while the taxpayers have not been able to force the | | 


British Government to introduce the narrow gauge, they | 
have been strong enough to make their presence felt, and 
to thereby check or delay the extension of broad-gauge | 
lines. 

No doubt the arguments on either side are heated and | 
somewhat exaggerated at times. It is a war between | 


the Government and the local resident ; between West- | | 


minster and Colombo; or, in other words, between 

people who think that every consideration should be 

sacrificed to enhancing the strategical value of the rail- 

ways of Ceylon, and those who consider that the promotion | 
of industrial and commercial interests should be para- | 
mount. There is much to be said on both sides; for at | 
a time when we as a nation are endeavouring to draw | 
closer the relations between the mother country and her 
Colonies, and now that we are beginning to realise that, 
if Great Britain chooses to do so, she can prevent 
hostile European Powers from going to the Far East at 
all, the strategical value of Ceylon in strengthening our 
hands is enormous, and would be very much more so if | 
railways are to be Gesigned with that end in view. | 
Another very valid point of the broad gaugists is that they | 
object to a break of gauge. 


Now, people whose know- | 
ledge of railways is slight, are apt to underrate the | 
objections to a break of gauge, which are enormous. 
However, to the readers of THE ENGINEER it is not 
necessary to point them out, nor to remind them 
of the enormous expenses that have been incurred in 
all sorts of countries to bring their gauges to a 
uniform standard. A good instance of this was afforded 
in England when the Great Western LKailway, at a 
cost of, I believe, something like £2,000,000, reduced | 
its 7ft. gauge to 4ft. Ssin. On the other hand, Japan, 
now that it possesses nearly 3000 miles of 3ft. 6in. rail- | 
way, deeply regrets not having in the first instance 
adopted a somewhat wider gauge. And China, now that 
she is about to start railways on a large and business- | 
like scale, may well thank heaven, or Buddha, that her | 
prejudices caused her to root up the ill-fated metre-gauge | 
line between Shanghai and Woosung a quarter of a cen- | 
tury ago, if, by its remaining down and prospering, it | 


had been the cause of other lines springing from it to | offices and workshops being there. 


have adopted the Indian standard of 5ft. 6in., for at that 
time light railways in India had not taken any extension, 
and there was always an idea, vague, it is true, at the time, 
that India and Ceylon would eventually become connected 
by rail across ‘“‘Adam’s Bridge.” This project is now 
authorised, or practically so, and, from a strategical 
point of view, and even from a commercial point of view, 
an unbiassed outsider can hardly blame the Government 
for adopting the standard gauge in building this par- 
ticular main artery between India and Ceylon. If England 
finds it necessary to displace troops in times of war, ur 
rumours of war, in that part of the world, she will have 
to do it promptly to be effective, and the Chino-Japanese 
war has demonstrated beyond argument that the 
Japanese 3ft. 6in. gauge is not wide enough to be practical. 
The rolling stock on such linesis not even wide enough for 
horses to stand ‘‘ athwartship,” so to speak, in their com- 
partments—a very serious matter. 

Then, again, it is anticipated that when once started 
the tratlic, both passenger and merchandise, will be 
enormous between India and Ceylon. If, therefore, it is 
accepted that the wide gauge is the right one for the 
main artery, then it becomes a question as to where the 


| gauge should be broken, if at all. 


In Southern India the narrow gauge is prevalent and 
satisfactory, and in Ceylon the conditions are such as to 
imperatively demand it in many if not most districts in 
the interior of the island. The mountainous nature of 
the country, the sharp curves above referred to, and 
the general lie of the planting districts, all point to the 
fact that a narrower gauge than the ‘“ standard "’ would 
have been the proper system to adopt; and people who 
know a great deal more about local conditions than I 
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d> maintain very strongly that, so far as Ceylon itself is 
concerned, a metre gauge would have amply sufficed for 
all requirements for transporting passengers and products. 
The narrow-gauge advocates very naturally resent being 
heavily taxed for railways of a class which they consider 
very much too expensive, and in determining the routes 
of which they have practically no voice, at atime when 
the necessity for cheap commercial railways in the proper 
districts would be of the utmost value to them. Now, 
however, that the Government have sanctioned the 
5ft. 6in. gauge on the connecting line between India and 
Ceylon, the prospects of the Ceylon residents as to 
realising their narrow gauge dream seem further off than 
ever, unless the planters themselves are prepared to take 
the matter up and arrange to build their own lines, as has 
been done to some extent, and to great advantage, by the 
big planters in the Dutch East Indies. 

A carefully laid-out and practically-worked light railway 
system in the planting districts of Ceylon should be an 
excellent investinent, as railway investments go at the 
present day, if 
facilities for this. 

Referring once more to the sketch map, I would say 
that I have made it purely with a view to illustrating 
this article, and for facilitating the understanding of the 
various points raised. Consequently much has been left 
out in the way of names of towns, Xc., for simplicity’s 
sake, that should appear in a professedly complete map. 
It, however, serves to show the general arrangement of 
the existing lines, and the authorised extensions. 

Colombo is the head centre of the railways, the chief 
It will be seen that 


have been also built of the same gauge, until the metre | the lines now open are as follows:—From Colombo, 


had become the standard gauge of the country. 


India, it is now generally admitted, made a colossal| running north-east to Kurunegala vid 
mistake in going to the other extreme when Lord Dal-| Polgahawela cast to Peradeniya; 
Were any | through Kandy to Matale; Peradeniya south, and then 


housie fixed the standard gauge at 5ft. 6in. 


|running south to Mataba vid Galle; from Colombo, 


Polgahawela ; 
Peradeniya north 


practical proof of this required, it is to be found in the | east, to Bandarawela. 


fact that, not only has the gauge been broken, but at the 


The new railway destined to connect India generally 


present day the mileage of narrower gauge lines in that with Ceylon will cross from the former to the latter—a 
vast continent nearly equals, if it does not actually sur- | distance of about 60 miles—by the Pamban Neef and 


pass, that of the standard gauge. 


| channel, across Rameswaran Island, and that collection 


Wen the Government took in hand the building of ' of partially submerged coral islands known as “ Adam’s 
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Bridge,” and finally across Manaar Island and channe| 

On reaching Ceylon proper it will run to Anuradha. 
pura, from which point there will shortly be a main line 
south to Kurunegala, and thence by the existing line to 
Colombo and further south. 

Then there will shortly follow aline from Anuradhapury 
to Trincomalee, This is really the main object of the 
Government ; for, when this line has been effected, ; 
will mean that Madras, Bombay, and Calcutta will be in 
direct touch by railway, on the one hand, with Trineo. 
malee, the finest natural harbour in the world, and the 
present headquarters of the British Navy in these waters . 
and, on the other, with that great commercial centre 
Colombo, which is shortly to be the finest artificial naval 
and mercantile harbour in the world, and to which our 
naval headquarters may be transferred one of these days 

From a strategical, that is to say, from an Imperial 
point of view, such an accomplishment should be the 
cause of profound satisfaction to Englishmen generally. 
but, at the same time, and in consequence of this, the 
interests of present-day local industrial people haye 
been lost sight of in the contemplation of so fine a scheme, 
And although the existence of a splendid railway of this 
sort will, no doubt, in time create its own commerce 
and will benefit future generations of Ceylon planter, 
who will not have had to pay for it, one cannot get away 
from the fact that the present generation are only likely 
to reap increased taxation from it, with the set off, it jg 
true, of the feeling that they have materially added to 
the honour, glory, and security of the British Empire, 
Such a feeling, however, would have greater weight, it js 
to be feared, with the sentimentalist than with the busi. 
ness man. 

It appears that the Government has authorised a ling 
between Jaffna, in the extreme north of the island, and 
Anuradhapura. On the map this line looks extremely 
well and necessary. In fact, it appears ideal, for it will 
complete the communication from the extreme south to 
the extreme north of Ceylon. But local people are very 
wild about this, for it is said that the construction, which 
| is to be begun at each end simultaneously, is on the 
| Anuradhapura section northwards to be on the dft. 6in, 
| gauge, while from Jaffna southwards it is to be of metre 
| gauge. Now, the southern and central portion of Ceylon, 
| and the extreme northern district, are thickly populated, 
|} and consequently well cultivated, but the greater portion 
of the intervening territory between Kurunegala and 
Jaffna is neither thickly populated nor cultivated. It is 
difficult to grasp the reasoning of those who brought 
about this scheme of causing these two lines of different 
gauges to meet at some out-of-the-way spot in the wilder. 
ness, where the gauge is to be broken. If wide gauge 
is justifiable anywhere in Ceylon, Jaffna, with its teem- 
|ing population, would be as good a place as any other 
for it. And one would think that the only object of this 
wilderness-spanning line would be to connect the two 
busy centres at the extremities of it. Consequently, if 
such is the case, the line should be of uniform gauge 
throughout. 

At present, however, it would seem that the broad 
gauge is destined to take passengers and goods going 
| northwards in a wide-gauge train to an unprofitable and 
| out-of-the-way spot in the jungle, there either to deposit 
| them or to send them on in a smaller train, to contain 














| | precisely the same number of passengers and goods as 


at the start. 
There is no doubt that the narrow-gauge advocates, 
as representing the class who support and keep the rail- 


| ways going, have been very hardly treated by the 


Government; but, after all, they should bear in mind 
| that in England and elsewhere, where railways run, the 
general public, and even the individual shareholders of a 
private company, have, as a rule, very little voice in the 
matter as to where their railways shall be built or as to 
what their gauge shall be. The private companies, while 
dependent on their voluntary shareholders for their 
capital, go very much their own way. A Government 
railway is naturally ten times more independent than a 
private railway, as it has compulsory shareholders, and 
consequently it rides a higher and more roughly-shod 
horse over its supporters, and on occasion ignores them 
entirely. 

A private company is more likely to study local 
interests, for it will make its lines where it expects to 
get the best trade, and this is what the industrial man 
wants ; and such a company does not care a snap about 
the strategical value of its line, unless it can get a sub- 
sidy out of Government for taking this point of view 
into consideration; whereas, on a Government line, 
profit is a secondary consideration and strategical value 
the first. 

The Government have made and are making plenty of 
mistakes in the details of their methods, and this will 








the Lritish Government would give | 
| the British Empire, and its great and growing importance 
'as a shipping junction for Suez, the Cape, Australia, 


always be the case. But, bearing in mind the peculiar 
position of Ceylon as a defensive and offensive centre of 


Japan, China, the Malay Peninsula, and all the nearer 
ports, one cannot blame the authorities if they err on 
the safe side in adequately protecting such a place, how- 
ever extravagant their methods may be, and though such 
a policy may be extremely hard on local people, as 1s 
undoubtedly the case. One is sorry that the Govern- 
ment seem to turn a deaf ear to the moderate and very 
pressing and justifiable demands of the business residents 
in Ceylon for light business railways in the proper locali- 
ties. And this, in spite of the fact that their own engl 
neering advisers have on many occasions reported on the 
necessity of such lines, and that the Governor of the 
Colony did all he could to get the matter taken up. 
Englishmen in Ceylon are a very representative and, in 
spite of the hot climate in which they live, an energetic 
body of men. ‘They have fought this battle of the 
narrow gauge for all they are worth, championed very 
ably in the Press by Mr. John Ferguson of the Ceylon 
Observer, and nearly all his local contemporaries, an¢ 





energetically backed up by Mr. D. Mackay, the enginee!. 
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But it is to be feared that it looks very much as if the 
only way out of their difficulty will be for the planters 
and others, who fancy they see their way to make light 
railways pay, to construct them for themselves on their 
own initiative, and in the districts where they require 
them; for a Government is about the most diflicult 
organisation to move from its own policy, which may be 
good and may be bad ; and I should say that where the 
business requirements of our fellow-countrymen in the 
Fast are concerned, the British Government is the 
hardest to move of all. 

The following particulars—obtained mainly from Mr. 
A. E. Browne, the chief locomotive engineer, with whom 
[ had the advantage of inspecting the lines—as to the exist- 
ing railways will not be without interest as touching upon 
the subject:—There are in all 297} miles and about 
32 miles of sidings, all owned by Government, and all 
of the 5ft. 6in. gauge. The steepest gradient is on the 
Nawalapitiya-Bandarawella section, and is 1 in 44. The 
sharpest curve is on the same section, and is a five-chain 
curve. The highest altitude attained by the railway at 
any point is some 6230ft. above sea-level. There are 
about thirty tunnels, the longest of which is 480 yards. 

Referring to the photographs, Fig. 1 represents 
‘‘ Sensation Rock,” situated sixty-two miles from 
Colombo, on the way to Kandy. There is a precipice 
sheer down from this point of 800ft. to 1100ft. 

Fig. 2 is the ‘‘Bear’s Mouth,” on the Kadugurmana 
incline. Fig. 3 shows the place at which the big landslip 
occurred at the Meangalla Galleries, near Allagala Station, 
between Colombo and Kandy. This shows the place 
before the catastrophe; whereas Figs. 4 and 5 show the 
two ends of the slip after the event. In the former 
picture Mr. Browne, the engineer, may be seen in white, 
standing in the foreground. Fig. 6 shows the blasting for 
the new track, to be built round the fallen débris. This 
landslip occurred on a steep incline on September 28th, 
last year. It brought down on to the track about 7000 
tons of rock, mostly in two enormous boulders. This 
necessitated a deviation of the line, which was carried 
out very promptly; for on the eighth day after the event 
a 44-chain curve was built round it, connecting the two 
ends. The 9.45 p.m. up-mail from Colombo ran into the 
fallen rocks, as the driver was unable to see what had 
happened, owing to the fog. The patrol of the line, 
happening to be on the Kandy side of the slip, was 
unable to get round and warn the approaching train. 








CONTRACTS OPEN. 

GLASGOW CORPORATION TRAMWAYS. 
TuNDERS are now invited for the supply and delivery of 2000 
tons of straight-track rails, 200 tons of curve rails, and 120 
tons (about) of fish-plates, or, alternatively, 1000 tons of 
straight-track rails, 100 tons of curve rails, and about 60 tons 
of fish-plates. The weight is to be about 98 lb. per yard for 
the straight track, and about 105 lb. per yard for the curve 
rails. The steel for these rails shall be made by the Siemens- 
Martin, acid Bessemer, or basic Bessemer process, and con- 
form to the following conditions :— 

Chemical composition.—Carbon, 0°55 per cent. to 0°65 per 
cent.; manganese, 0°80 per cent. to 1°00 per cent.; phos- 
phorus, not to exceed 0°06 per cent.; sulphur, not to exceed 
0-05 per cent.: silicon, 0°15 per cent. to 0°20 per cent. 

Physical tests—A sample ingot shall be forged or rolled 
into at least three bars fin. square. These bars when cold 





Weight of Rail, 98les per Yard 
», Fishplates, 74/bs per Pair. 
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Straight Track Rail 
shall be capable of being bent to a right angle without sign 
of flaw or fracture; in addition to this a piece of rail, not 
less than 44ft. long, 
shall be supported 
on solid iron or steel 
bearings, 3ft. apart, 
must stand a drop 
test of 2000 Ib. 
weight falling 18ft. 
in such @ manner 
that the strain shall 
be transmitted verti- 
cally through the 
web of the rail. 
Should a rail show 
signs of fracture or 
bend to such a de- 
gree as to indicate 
soft metal, the rails from that blow will- be rejected. 

When the rolls are new the section of the rails must be to 
standard height, variation due to wear of rolls will be allowed 


Weight of Reil, 105 lbs per Yard 
Fishplates, 74 lbs. per Pair 
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HEAD FOR CURVED TRACK RAIL 


to ,yin. in excess of height; variation in weight of 1 per | 
cent. in single rails, and of 4 per cent. on every 100 tons will | 
be allowed, and in length not exceeding ;';in. longer or | 
shorter than the specified length. The rails are to be care- | 
fully sawn and machined to the exact lengths. Where two | 
rails are placed in a straight line and butted together as they | 
will be when laid, the entire end surfaces must be in contact, | 
or the heads only, in which latter case the base of the rails | 
must not be more than jin. apart. Maker’s name, with year 
of manufacture, to be stamped on web, also the initials 
“G.C.T.” in lin. letters. The web of each rail shall be 
drilled at each end with four round fish-bolt holes 1fin. 
diameter; in addition to the bolt holes for fish-plates there 
shall be four round holes, two at each end of rails }3in. | 
diameter, drilled through the web; and twelve holes, six at | 
each end of rails }3in. diameter, drilled through the bottom 
flange at right angles to the bottom surface thereof; also 
eleven tie bar holes, each 2}in. long by lin. in width, shall be 
punched in each rail at distances of 2ft. 6in. from each end 
of rail, and 5ft. between centres of other holes. Tenders are 
to be lodged with Sir J. D. Marwick, Town Clerk, City 
Chambers, Glasgow, not later than 22nd inst. 





HALIFAX CORPORATION TRAMWAYS, 

Tenders are invited for the supply and delivery in Halifax 
of the following :—1000 tons of rails, 70 tons of fish-plates, at | 
per ton; 200 cwt. nuts and bolts for fish-plates; 470 cwt. tie 
bars, also washers and nuts for same; 105 cwt. lock bars to 
fish-plates, at per cwt.; No. 3344 sole plates, with 12 bolts, 
nuts, and washers, each; 46 sets of points, 7ft. 6in. in length, 
with crossings 4in. long each set (best crucible cast steel) ; 
6 sets special points and crossings, 5ft. to 6ft. long each set 
(best crucible cast steel). Each rail shall be rolled from a 
single ingot of Bessemer steel made from the best ores. The | 
chemical proportions in the ingots for rails shall conform to | 
the following :—The quantity of carbon shall be *28 per cent. | 
to -40 per cent.; the quantity of silicon not to be more than 
‘06 per cent.; the quantity of phosphorus not to be more 
than -07 per cent. to -O8 per cent.; the quantity of sulphur 
not to be more than ‘06 per cent. 

Physical tests.—A piece of rail, being 5ft. long, will be 
taken from each blowing, and placed on solid bearings 3ft. Gin. 
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“Tus EXGINZER” 


apart: and the solid bearings shall be fixed on a solid cast 
iron block weighing not lessthan five tons, and be well bedded | 
thereon. In order that the rails of that blowing may pass, | 
the test piece shall stand the following test:—(1) By a | 
weight of 11201b. falling in proper guides upon the centre of | 
each sample from a height of 10ft. When at the first blow | 
the set shall not exceed #in.; when at the second blow the 
set shall not exceed 14in.; when at the third, rail reversed ; 
sample not to be cracked or broken. (2) By a weight of 
11201b. falling in proper guides upon the centre of each 
sample four times, from a height of 20ft., without sample 
breaking. 

Holes.—There shall be punched in the vertical web of cach 
rail three oval holes, or slotted holes, and three round holes 
for securing each fish-plate. Holes 24in. by ijin. for tie bars, 
at distances apart as shown on plan, shall be punched in 
vertical web of each 30ft. rail, and there shall not be less 
than three holes for tie bars to each rail, and four holes, 
7sin., drilled for electric bonding; and each rail shall also 
have six oval holes punched in its bottom flange at each end, 
for securing sole plates. Any deviation exceeding ,';in. from 
the correct sizes and positions of the holes for the fish-plates 
will render the rails liable to rejection. The fish-plates to 
be of the same quality of steel in all respects as that specified 
for the rails. They shall be capable of being bent, when cold, 
round a bar 4in. diameter without fracture. 

The tie bars shall be 2in. by gin. made of B.B. Staffordshire 
wrought iron, or of equal quality, to be approved by the en- 
gineer, and capable of standing 22 tons at least per sectional 
inch, with a contraction of not less than 8 per cent. or more 
than 14 per-eent:, and when cold bend double without fracture. 
Lock. bars to. fish-plates, nuts to be 2ft. by 34in. by gin. of 
B.B. Staffordshire iron, same quality as for tie bars. 

Fish-plates, sole plates, nuts, and bolts are to be made of 
B.B. Staffordshire iron, same quality as for tie bars. The nuts 
to be concave on both faces. The sole plate bolts shall be 











provided with splayed washers as shown on drawing. The 
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initials “H.C,” are to be s d on each tie bar, loc 

and bolt. Hach finished roy oy washer, nut, eae bat, 
or bolt, after being screwed, is to be heated and dipped ie 
boiled oil approved by the engineer. The contractor shan 
prepare a proper steel fish - plate gauge for the appro 
of the engineer, to which the holes must exactly ping 
form. The whole contract must be completed by Decembe, 
31st, 1898. The contractor is not to sublet or assign ped 
of the contract, nor to do any portion of it by piecewort 
without the consent of the Corporation. The engines 
to have power to require the contractor to discharge Pid 
foreman, workmen, or labourers that appear to him incom 
petent. Mr. Edward Kscott, M.I.C.E., is borough engineer. 
Tenders addressed to Keighley Walton, Esq., Town Clerk. 
Town Hall, Halifax, are to be sent in on or before August 


| 24th. 








MOTOR CAR NOTES. 





Tur trials of various self-moving vehicles intended for 


| heavy traffic, instituted by the Self-Propelled Traffic Aggo. 
| ciation, have been finally adjudicated upon. 
| award the first prize of £100 to the Lancashire Steam Motor 
| Company, of Leyland, Lancashire, for the vehicle officially 


The judges 


known as No. 5; the second prize of £75 to the Liquid Fye] 
Engineering Company, of Kast Cowes, Isle of Wight, for the 
vehicle known as No. 1; and the third prize of £50 to the 
Steam Carriage and Wagon Company, of Chiswick, for vehicle 
No. 4, The vehicles to which the first two prizes were 
awarded were both fired by liquid fuel. The judges were Sir 
David Salomons, Mr. S. D. Cottrell, Professor Bovertoy 
Redwood, Professor Hele-Shaw, and Mr. H. West. 





THE amalgamation of the Self-Propelled Traffic Association 
with the Automobile Club having been effected at a recent 
extraordinary general mecting of members, the following 
gentlemen were added to the Club Committee :—Sir David 


Salomons, the Hon. C. S. Rolls, Mr. Andrew W. Barr, Mr, 
Alfred Bird, Professor Vernon Boys, Mr. R. E. B. Crompton 
Mr. Walter Hancock, Mr. Bayntun Hippisley, Mr. J, T 
Hopwood, Mr. Alfred L. Jones, Mr. Edmund Macrory, OG. 
| Mr. Harry Melville, Mr. E. 3 


Shrapnell Smith, Mr. bk. R, 
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Shipton, and Mr. John Thornycroft. The Automobile Club, 
which includes among its founders the Earl of Galloway, the 
Earl of Shrewsbury and Talbot, the Karl of Carnarvon, 
Viscount Templetown, Lord Suffield, Sir Bernhard Samuelson, 
Sir Richard Paget, Sir Douglas Galton, Major-General Sir 
Arthur Ellis, Mr. Roger Wallace, Q.C., and Mr. Frederick 
R. Simms, has its club-house at Whitehall-court, and has 
over 360 members, of whom, it is said, nearly 100 own motor 
vehicles, 








THE OREGON AT SANTIAGO,—Rev. Joseph P. McIntyre, chaplain 
of the battleship Oregon during the action of Santiago, 1s in 
Chicago on sick leave. He says:—-‘‘I was exceedingly fortunate 
in my view of the battle. The Oregon was within three-quartefs 
of a mile of the enemy at times, and the Brooklyn was the only 
other ship at all near. ‘I had nothing todo but watch the struggle. 
As the officers were all busy with their duties my sages Sa 

tes those of any other witness. 100 
eo praise cannot be given the a and Captain Clark. The 
regon did it all. The flagship Brooklyn was the only other ship 
that kept us company in the ordeal, and as soon as a heavy shot 
penetrated her bow at the water-line and filled the front bunkers 
with water, Commodore Schley turned further out to sea to avoid 
a repetition of that mishap. Her bows lowered and her speed was 
much less, so that she was not in the race when the Cristobal Colon 
was beached. Commodore Schley signalled the Oregon to go In 
closer to shore, and the enemy knew that our armour could not be 
penetrated. We went in and did the fighting for the fleet. The 
truth must sooner or later be known, and history will credit 
Captain Clark and his crew with annihilating the Spanish armada. 
Admiral Sampson, of course, from his position away beyond the 
the squadron, was debarred from the privilege of even witnessing 
the fight. He was summoned by despatch boat, and returned in 
time to hear the artillery, but did not reach the spot until an hour 
after the fight was over. The Oregon in action exceeded her trial 
speed, and is the only warship afloat that ever did this. She 1s 
beyond question the most magnificent fighting machine ever built, 
and the Government in all likelihood will duplicate her for the 
new navy.” 
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RAILWAY MATTERS. 


DuRING the past year the train mileage of the Great 
, et Railway has increased by over 600,000 miles. 

‘ gow Board of Trade have recently confirmed an order 

- +» the working as a light railway of a part of the existing 
« thorvie branch of the Dundee and Arbroath Joint Railway in 
yes aT ety of Forfar. ; 

Tur |ondon, Chatham, and Dover Railway shows 
cod receipts of £16,500, the working expenses being higher 
incr 970. ‘The net result is a profit balance of £321,000, earned 
WS "89 per cent., as compared with £318,507, earned at 57°29 per 
cates last year. . 

Tux Board of Trade have recently confirmed an order 
authorising the construction of a light railway in the County of 
Wilts, between Pewsey and Salisbury, subject, as regards the 
wortion of railway proposed to be laid on property of the War 
Department, to the consent of the Secretary of State. 


Oy the Caledonian line Mr. J. F. M’Intosh has started 

building the express engines constructed by Mr. D. Drummond 
te 1884 the 66—75 class, of which 28 in all were orginally built. 
ae are being converted into Dunalastairs, with vast boilers 
Tne 73 Ib. steam pressure, being, in fact, hardly distinguishable 
pawl the Dunalastairs. No. 71 is already out in the new style, 
irvvis said to be doing well. 

\ parce number of locomotives have recently been 
covered with blue asbestos, and the results, we are informed, are 
very satisfactory. The Caledonian Railway Company alone has 
had twenty-seven engines clothed with it by the Cape Asbestos 
Company, and report very favourably on it. We understand that 

int in favour of this particular form is its ease of application, 
which certainly cannot be claimed for all non-conducting coverings. 


Tux Trouville express, which leaves Paris at 11.16 p.m., 
ran off the rails at four o'clock last Sunday morning just before 
reaching Lisieux at a down gradient of the line which was being 
repaired. After leaving the rails the train ran along the sleepers 
for about 300 yards, and finally came with a succession of terrific 
shocks to a standstill. The third-class carriages, which were in 
the centre of the train, suffered most, and at the time of writing 
ten persovs have been killed and forty seriously injured. 


Mr. F. W. Wess requests us to make a correction in 
our report of the proceedings of the Institution of Mechanical 
Kogincers, to the effect that for many years he has softened very 
large quantities of water for the locomotives on his line, notably 
at Camden, Willesden, Rugby, and Liverpool well water, and has 
endeavoured in every way possible, and with a large measure of 
cuecess, to keep his boilers clean, At Crewe itself, however, the 
London and North-Western Railway Company is fortunate in 
having a good supply of water which does not require softening. 


Now that inside cylinders have been adopted on the 
Highland line, outside cylinders would be extinct on all the main 
lines of Great Britain, so far as new engines are concerned, were it 
not for the experimental engines which have been built for the 
Glasgow and South-Western, London and North-Western, London 
and South-Western, and Great Northern railways. These, 
however, are merely in course of trial, and for the regular 
standard type of express engines on all the chief British railways 
outside cylinders have now been abandoned. This contrasts 
curiously with the American and continental tendency. 


Tue traffic receipts of the London and South-Western 
Railway for the half-year just closed show a net balance available 
for dividend of £313,920, as compared with £347,296 last year. 
The gross receipts were £2,099,000, or an increase of £30,000, but 
the working expenses increased by about £66,000. The report 
shows that about one-half of the increased cost of working is due 
to the increase in wages, the figures being £3000 for permanent 
way, £7000 for locomotive running, and £21,000 for traffic charges, 
making over £30,000 of increase in the company’s pay rolls, A 
further addition of £3000 was made as wages in the repairs and re- 
newal charges of engines and vehicles. The cost of coal to the com- 
pany was enhanced by the higher prices paid in consequence of the 
South Wales coal strike, which added £29,000 to the cost of coal 
and coke. The receipts from passenger traftic fell in the case of 
first-class £13,320, increased in the second-class fares by £10,665, 
while the third-class declined somewhat owing to the cheapening 
of second-class fares. The expenses amounted to 58°7 per cent. 
of the receipts, an increase of 2°8 per cent. as compared with the 
corresponding period of last year, e train mileage was 8,153,046. 


Direct railway connection between the metropolis and 
the most attractive part of the North Cornwall coast has now 
been established, the London and South-Western Company having 
extended its Holsworthy branch line to Bude, the centre of the 
shore which lies between Hartland Point and Padstow, a district 
which has hitherto been accessible only by coach. The railway 
has been completed by Messrs. John Aird and Son, in little more 
than eighteen months. It was designed by Mr. W. R. Galbraith, 
the consulting engineer of the London and South-Western Com- 
pany, and carried out under his personal supervision and that of 
his partner, Mr. R. F. Church. At present only a single set of 
rails has been laid between Holsworthy and Bude; but the 
general character of the line is such as to permit of the fastest 
speeds being attained. The lofty viaducts over the Deer and 
Woolston valleys have been planned with the same object in view, 
and the terminal station at Bude is capacious enough to meet 
the requirements of a busy centre of population. The journey by 
coach from Holsworthy to Bude formerly occupied two hours ; but 
it will now be performed by train in twenty-five minutes. including 
a stoppage at Whitestone, the only intermediate station. A 
branch railway for the purposes of goods traffic has been carried 
to the basin of the Bude Canal, and it is possible that in course of 
time the directors of the South-Western Company may make 
another branch to Marhamchurch, which is within easy reach of 
Widemouth Bay, where is found the longest stretch of sand in 
North Cornwall. 


A Bivr-Book has just been issued containing returns 
of accidents and casualties as reported to the Board of Trade by 
the several railway companies in the United Kingdom during the 
three months ended March 31st, 1898, together with reports of the 
inspecting officers of the Railway Department to the Board of 
Trade on certain accidents which were inquired into. Accidents 
to trains, rolling stock, and permanent way caused the death of 
eight passengers and three railway servants, while 65 passengers 
and 22 railway servants were injured. The totals for the corre- 
sponding period in 1897 were eight killed and 144 injured, There 
Were reported during the three months five collisions between 
passenger trains or parts of passenger trains, nine collisions between 
passenger trains and goods or mineral trains and light engines, 
nine collisions between goods trains, part of goods trains and light 
engine, six collisions between trains and buffer stops, of which 
three were caused by trains running into stations or sidings at too 
high a speed. One hundred and forty persons were killed, 
and 365 were injured by accidents other than accidents 
to trains, rolling stock, permanent way, including acci- 
dents from their own want of caution or misconduct. Sixty-five 
persons were killed and 36 injured when trespassing on railways ; 

persons committed suicide, and six persons were injured while 
apparently attempting to commit suicide. During the three 
months 119 servants of companies or contractors were reported as 
having been killed, and 954 injured. Altogether the number of 
persons killed and injured on railways in the course of public traflic 
during the three months was 270 killed and 1406 injured, as com- 

> with 292 killed and 1543 injured in the corresponding period 
ear, 





NOTES AND MEMORANDA. 


THE steepest gradient on which it is considered advis- 
able to lay hard wood pavement is 1 in 36 and soft wood 1 in 30, 


Tue velocity of flow of ordinary house soil drains, in 
order that they may be self-cleansing, should be about 44ft. per 
second, but for large mains and sewers of 12in, to 18in, diameter 
about 3ft. per second is usual, 


In connection with the use of nickel steel for boiler 
plates, it has been found that it is greatly superior to other kinds 
of steel with regard to corrosion by the action of salt water and 
of steam. Nickel steel is also suited for the manufacture of 
armour plates on account of its ductility, lightness—compared with 
ordinary steel—and high resistance to tearing and rending. An 
addition of 3 per cent. of nickel with 0°3—0°4 per cent. of carbon 
gives the best material. 


Tue following figures show very clearly the growth of 
the imports of india-rubber into this country :—In the year 1830 
the amount was 23 tons ; 1840, 334 tons ; 1850, 381 tons; 1870, 
7606 tons ; 1879, 7530 tons ; 1888, 11,018 tons ; 1897, 19,816 tons. 
It will be noticed that while about the time of the Queen’s acces- 
sion the imports of rubber into this country were only about 200 
tons, they have now increased to a total amount of 20,000 tons— 
exactly a hundredfold. 


Tue first record of india-rubber was made soon after 
the discovery of the New World by Columbus. The Old World 
rubbers were still unknown. During the second voyage of Colum- 
bus, it was noticed that the inhabitants of Hispaniola—Hayti— 
played with balls made from the gum of atree. This was just 
400 years ago. Torquemada mentions for the first time the name 
of a rubber tree. ‘That was the ule tree of Mexico—Cuastilloa 
elastica—yielding Central American rubber. 


THIRTY-THREE fresh trade disputes occurred last month, 
involving 8283 workpeople. The corresponding number of disputes 
for June was 49, involving 12,087 workpeople ; and for July, 1897, 
62 disputes, involving 46,520 workpeople. Seven disputes took 
place in the metal, engineering, and shipbuilding trades. Of the 
34 new and old disputes, involving 7697 workpeople, of which the 
settlement is reported, nine, involving 688 persons, were settled 
in favour of the workpeople ; eight, involving 2944 persons, in 
favour of the employers; and 15, involving 4065 persons, re- 
sulted in a compromise. 


TuE recent experiments made on board an American 
vessel with submarine search-lights are certainly worthy of the 
attention of those who are interested in naval warfare. The light 
streams through strong lenses from a point far below the water-line, 
and, taking a line almost horizontal, at last reaches the surface of the 
water, which it illuminates, without betraying the position of its own 
ship. These submarine search-lights are capable of being used at 
various depths and in various directions, so that they can throw a 
light upon the whole surroundings of ships lying at anchor. Further 
results are awaited as to the work and utility of the new apparatus. 


Tue following is Latham’s rule for determining the 
thickness of brickwork in a sewer :—Let d = depth of the excava- 
100 
thickness of brickwork in feet. Generally, however, if the ground 
be _ the internal diameter of the sewer does not exceed 3ft., 
and the depth of the excavation not more than 20ft., 4}in. 
brickwork with a hood of concrete is sufficient. If the internal 
dimensions of the sewer be upwards of 3ft. and not more than 6ft., 
Yin. thickness is recommended. For every additional 3ft. in 
internal diameter, 44in. thickness is essential. 


Berore a recent meeting of the Royal Academy of 
Science at Amsterdam, Prof. H. Behrens and Mr. H. Baucke read a 
paper on Babbits’ anti-friction metal. By slow cooling this alloy— 
825Sn, 9Sb, 9Cu—is really split up into compounds of different 
fusibility. The separation and chemical examination of these 
compounds have been carried out by Mr. H. Baucke, analytical 
chemist, of Amsterdam. By pressure between hot iron plates a 
metallic mother liquid was squeezed out ; the remaining cakes of 
crystalline metal were treated with hydrochloric acid and washed 
with water. An alloy, containing 90Sn, 10Sb, on being thus 
treated, yielded the same cubic crystals as Babbits’ metal, which 
were found to answer to the formula Sb Sn.—found 33°7 Sb, calcu- 
lated 33°8 Sb. With 42S8b prismatic crystal of the compounds 
Sb Sn were obtained—-found 0°35 Sb, calculated 50°37 Sb. In 
Babbits’ metal the copper forms brittle needles of whitish bronze 
containing no antimony. Such bronzes show less stability than 
the compounds of tin and antimony. From analloy of 90Sn10Cu, 
the compound Cu Sn was obtained. Repeated eg | and cooling 
brought the percentage of copper up from 35 to 58. icroscopical 
examination of bearings showed that brasses heated by running, 
were poor in cubic crystals of the compound Sb Sn,. Babbits’ 
metal is made amorphous by casting in cold moulds. Axles 
running on such metal get tinned; this leads to sticking and 
heating ; finally re-crystallisation sets in, and liquid tin is 
squeezed out; while a compact layer of crystals is formed on 
the axle. Microscopica] examination of the metallic deposit from 
the lubricating oil led to the unexpected result that metal with 
crystals of moderate size will develope ball-bearings. Tin is ground 
to a fine dust by the sharp fragments of the bronze needles, the hard 
cubes of Sb Sn. are rounded, undermined, and finally worked up 
into something like metallic pebbles of microscopical size—0°08 to 
0'lmm. Similar spheroids were obtained from bearings of mag- 
nolia metal and of aluminium brass, but not from ordinary brass, 
nor from grey cast iron. 


THE principle of the method for case-hardening ingots 
applied by M. Emile Demenge, at the Pamiers Steelworks, consists 
in directly carburising one of the ingot’s faces, at the time of 
casting, by lining one of the vertical sides of the mould with 
carburising matters, and preventing this carburisation from pene- 
trating too deeply into the inside of the ingot by cooling the 
vertical side of the mould opposite to the carburising side, so that, 
on contact with it, the steel will soon become pasty and cannot 
absorb the carbon, which begins to dissolve. The mould into 
which the extra-mild steel is run has one of its sides lined with a 
pise, made of carburising matters ; and, on this side, the thickness 
of the layer of substances that are bad conductors of heat behind 
the carburising matters may vary according to the amount of 
cementation or case-hardening required. The opposite side is, on 
the contrary, formed of a substance which is a good conductor of 
heat, viz., a block of cast iron, cooling down by its conductibility 
the back portion of the ingot. The linings of the two vertical 
sides at right angles to the two above mentioned, affording transi- 
tion between the bad and the good eo sides, consist of 
prisms of refractory materials, the edges of which abut against 
the metal side, while the form of the mould, in which account is 
taken of the differences of cooling at the centre and at the sides 
of the ingot, affords a progressive cooling, so that the layer of 
cemented steel is almost uniform over the whole of the hard 
surface of the ingot. The case-hardened surface is rather rough ; 
but all irregularity disappears in forging, which may be effected 
without special precaution and at a comparatively low temperature, 
by the press rather than the steam hammer. Ingots of half a ton 
to three tons have been cast in this manner ; and a three-ton ingot, 
forty centimetres = l6in. thick, reduced by forging and rolling 
to one-fourth that thickness, was found to contain from 1°78 to1°5 
per cent. of carbon between its hard surface and a depth of 5mm. 
= ;sin.; from °60 to ‘40 per cent., between lin. and 2iu. from 
the surface, and from ‘35 to "15 per cent. between 90 and 100 mm., 
or 3,,in. and‘4in, These particulars are given by M, A. Gay, in 
the Mecue Générale des Sciences, 


tion in feet; r = external radius of sewer in feet ; then 





MISCELLANEA. 


Tue Board of Trade has received through the Secre- 
tary of State for Foreign Affairs a copy of the general rules and 
e ramme of an exhibition of electric appliances, which is to be 

eld at Como next year. This may be inspected on application to 
the Board of Trade any day between the hours of 11 a.m. and 4 p.m. 


Tue War Department have decided to abolish the 
ts of Superintendents of the Royal Gun Factories, the Royal 
aboratory, the Royal Carriage Department, and the Building 
Works Department at the Royal Arsenal. These posts have been 
filled for a long period of years by naval and military officers 
of acknowledged ability, and the work is now to devolve on 
civilian managers under the control of the Director-General of 
Ordnance Factories, 

A DIFFICULT piece of work at the Paris Exhibition will 
be the shifting of the gallery, 32 yards by 81, and 29 yards high, 
which was built for the 1889 exhibition, to its new position for 
1900. It is to be divided into three sections, which will be moved 
en bloc, first sideways, then slewed round fora quarter circle, and 
finally shifted to the positions they are to occupy in the new 
buildings. The necessary foundations and tramlines for the rollers 
are being prepared. The great theatre to be erected inside the 
salle des machines will be about 365ft. square, with a seating capa- 
city of 15,000 persons, as against 4900 in a similar hall in the 
1889 exhibition. 


Tue following particulars of the electricity works 
which are being carried out at Thun will be of interest. Power is 
obtained from the river Kander, which flows into the lake of Thun. 
A fall of about 215ft. will be obtained. Four turbines of 900-horse 

wer each are being erected, two more of the same size will follow 

ter on, and there are two 15-horse power turbines for auxiliary 
purposes. The larger turbines drive three-phase dynamos and 
their exciters, and the current is generated at 4000 volts. This 
pressure is used for the neighbouring localities, but for the long- 
distance transmissions a pressure of 16,000 volts will be used. 
About half of the power generated will be transmitted to Berne at 
this pressure, a distance of twenty-five miles. Outside the town of 
Berne will be four transformer stations, in which the pressure 
will be reduced to 3000 volts, and from thence the energy is to be 
distributed by underground cables. The remainer of the power 
is to be used for the most important part of the project, viz., to 
work a twenty-five mile line of railway from Burgdorf to Thun, 
says the Klectrician. The 16,000-volt line is to run alongside of the 
railway, and eleven transformer stations will be erected at intervals. 
Three-phase motors will be used on the motor cars, each four-axle 
corridor carrying sixty passengers, and being equipped with a 
60-horse power motor on each axle. Trailers will also be used 
when necessary. Owing to the heavy gradients the speed will only 
be about twenty-two miles an hour. Special cars for goods traffic 
will be built with more powerful motors, designed for lower speeds. 


Ir is a common thing for hotels to have their own 
laundries, their own electric lighting plant, and their own bottling 
machinery, but the Hotel Métropole in New York is probably the 
only one that does its own electro-plating for the purpose of 
renovating its spoons and forks, and other articles from which the 
silver has been worn off. The plant, which has been in operation 
for some time, has fully justified the first cost of the outfit, and 
has shown the economy and feasibility of this novel scheme. The 
United Electric Light and Power Company, which supplies 
current to the hotel, leads its high potential circuit into the sub- 
cellar, where it is transformed to 220 volts by means of two 1000- 
light converters. In close proximity to this place the hotel 
management has installed the silver-plating plant, which consists 
of the following apparatus :—A 2-horse power 200-volt 2-phase 
Tesla motor running at 1800 revolutions per minute, belted by 
means of a countershaft to a buffer running at 3000 revolutions 
per minute, and a plating dynamo delivering 75 ampéres at a 

ressure of 5 volts; the necessary fuses, an overload circuit 
reaker and the conductors, which in this case are hollow copper 
tubes, leading to the various vats. There are, in all, four of these 
vats, says the Electrician, each holding 25 gallons of liquid, and 
containing respectively the nickel, copper, silver, and striking 
solutions. As the operator of this plant is not kept busy 
constantly, the guests not eating the silver off with sufficient 
rapidity, he devotes the remainder of his time to the buffing of 
the silver ware. 


THE report of the Waterworks Committee, presented 
to the Town Council of Derby at its last meeting, states that, 
referring to previous orders authorising the expenditure of 
£35,700 on waterworks purposes, the Committee had modified 
their proposals, and at the same time extended them. Instead of 
providing permanent engines, for which £17,700 were previously 
voted, it had been decided that temporary engines should be pro- 
vided at a cost of £2000, with connections to cost a further 
£1500. The total works previously authorised amount, as stated 
above, to £35,700; deduct amount for permanent engines and 
buildings not to be constructed, £17,500 ; deduct for con- 
struction and raising of mains not to be constructed; leaving 
£15,000 ; add cost of temporary engines and connections, £3500 ; 
remainder of sum of £35,000 proposed to be carried out, £18,700. 
It has also been decided that the construction of the filter tunnels, 
estimated to cost £31,900, shouid be proceeded with forthwith. 
The Council was therefure recommended to grant £31,900 for this 
purpose, and to approve the proposals mentioned above at a cost 
of £17,500. The report and its recommendations, and also a 
resolution empowering the Committee to promote a Bill in Parlia- 
ment to enable the Corporation to obtain an additional water 
supply from the upper waters of the Derwent, were carried 
unanimously. It was also decided to empower the Parliamentary 
Committee to take steps when a Bill is next promoted by the 
Corporation in Parliament to obtain powers enabling the Corpora- 
tion to work the tramways when acquired. 


THE recent terrible catastrophe to the ship la Bourgogne 
will attract considerable attention to apparatus whereby the 
approach of vessels in a fog can be detected. The ideal system of 
signalling would be one whose action was at all times entirely 
automatic and unaffected by atmospheric conditions. A descrip- 
tion of a scientific device of this kind is published in the current 
issue of the Scientific American. The inventor, Mr. Herberts, dis- 
cards the field of acoustics and calls to his aid the wonderfully 
sensitive powers of the thermopile. This delicate instrument in its 
most recent and highly developed form will register changes of 
temperature as small as yp54555 deg. Cent. An ordinary thermo- 
pile will indicate the radiant heat from a person’s hand at a 
distance of a yard or more, and Professor Boys has been able to 
detect the heat of a candle that was a quarter of a mile distant 
from the thermopile. Mr. Herberts’ instrument consists of two 
thermopiles, each provided with a funnel for collecting the heat 
rays, which point in opposite directions and revolve in a horizontal 
plane upon a fixed standard, so that the full circle of the horizon 
is — twice in every revolution of the pair. The piles are con- 
nected with a galvanometer scale and with a local circuit provided 
with call bells, If a ship is approaching from a given quarter, its 
heat radiations are caught in the revolving funnels every time they 
swing past the ship, and as she draws nearer the strength of the 
current set up in the thermopile increases until the alarm bell is 
rung. By means of a revolving position indicator, an observer is 
able to determine the direction of the approaching ship. The 
increasing or diminishing action of the thermopile tells whether 
the ship is approaching or receding. The same laws of radiation 
make it possible for the instrument to indicate the approach of an 
iceberg, and in many cases the proximity of a sunken wreck or of 
the land itself. The instrument, says our contemporary, is a most 
ingenious adaptation of science to commercial uses, and it gives 
promise of so!ving one of the most perplexing problems connected 
witb Ceep-sea travel. 
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TOWARD’S STEAM TRACTOR. 


Tue realisation of a scheme of a large service of automati- 
cally-propelled omnibuses connecting parts of the country not 
readily accessible by rail seems at the present moment 
nearer in Northumberland than elsewhere in the British 
Isles. We put before our readers to-day an engraving from 
a photograph of a steam tractomotor constructed by Messrs. 
T. Toward and Co., of Newcastle-on-Tyne, attached to an 
ordinary lorry from which the usual fore-carriage has been 
removed. The tractomotor is, however, ultimately to be fitted 
in the same way with an omnibus, which Messrs. Atkin- 
son and Philipson are constructing, and is then to run as a 
pioneer regularly between Newcastle and Hull vid Sunderland 
and Stockton. The passenger fare is to be 4d. per mile, and 
if the experiment prove 
a success a large num- 
ber of similar tractor 


, and 3 to1 respectively for the two speeds of four and eight 


| 
| 





miles an hour. 
dependent brakes, one a pedal band brake acting on the in- 
termediate shaft, and the other a screw brake acting on the 
driving wheels, thus the tractor can be brought to a stand 
with a full load on any hill. 


Lamps are fitted at each side showing red lights behind; an 
alarm whistle is also fitted. The steering is done by worm 


and wheel gear; the casing is neatly panelled in chocolate | 


colour, and lined and varnished. Sufficient water is carried 
for a twenty miles’ run, and coke in the lockers at each 
side of the boiler for a sixty miles’ run. Tool lockers 
are also provided, and a shelter over the driver and ma- 
chinery. 





‘buses will probably be 
put upon the same and 
similar services. The 
tractor illustrated was 
recently fitted with an 
omnibus, which it drew 
to Durham from New- 
castle and back, carry- 
ing thirty passengers, 
doing the journey at 
about a rate of seven 
miles per hour. The 
following description of 
the tractor is practically 
a reprint of the makers’ 
specification. 

The frame is of L 
steel, made as wide be- 
hind as the driving 
wheels will permit, and 
reduced in width at fore 
part to clear the steering 
wheels and support the 
boiler. This frame is 
suspended on four lami- 
nated springs, the hind 
springs being attached 
to axle boxes at their 
centres are allowed to 
work free at their ends, 
and are thickened where 
they work on hardened wearing plates, The front springs 
are attached in the usual way to the frame and axle; 





the latter is pivoted at each wheel, dispensing with turn- | 


table and forecarriage. 
the sides of the frame, and forms the front wheel cases. 


The floor plate is extended over | 
The | 


front portion of the tractor is cased all round excepting | 
two openings, one at either side of the driver’s seat; from | 
| cannot comeloose. The turntable is adjustable in height and 


the frame—which is well braced—depend the side frames, 
locomotive fashion, with hornplates for the axle-boxes, 
and adjustable bearings for the crank and intermediate shaits ; 
the latter has two-speed spur change gear, and differential 
gear for running round curves, also a sprocket wheel at each 
end geared to the two driving wheels—which revolve on 
the main axle—by means of a Brampton chain, 3in. pitch. 
The feed tank also depends from the frame just forward of 
the main axle. 

The driving machinery consists of a compound inverted 
reversing steam engine, 4in. by Sin. by 6in. stroke, capable 
of developing about 25 indicated horse-power; it is fitted 
with long connecting-rods and ample wearing surfaces, and is 
supplied with steam by a square-shaped vertical boiler of 
novel design illustrated above, working at 200 lb. pressure, 


| 
| 





TOWARD'S STEAM TRACTOR 


One of the features of this tractor is the road wheels. 
These are built entirely of steel upon a cast steel hub, with 
more than usual care; each spoke is fitted accurately 
into its recess, and the outer ends have T heads, and are 
riveted between two angle rings by machine, the tire is then 
shrunk on to the angle rings and riveted to them; outer wear- 
ing pieces or tires are then fitted in such a fashion that they 


—by different holes—in length, and has the proper amount 


| of overhang to the hind axle to relieve the front wheels and 


| 


axle of sufficient of the objectionable weight of the boiler and 
engines, and concentrate it on to the driving wheels, giving the 
necessary adhesion to the road surface even in case of smooth 
cobble stones. 








DOCKYARD NOTES. 


Ix the current number of Le Yacht there isa long and 
interesting réswmé of events at Brest during the recent visit 
of M. Lockroy. Two points in this are of interest to us. 


and tested to 400 lb. per square inch, having horizontal} One is that when the fleet, consisting of the Marsena, 


water tubes and ample grate area, heating surface, and 
* steaming capacity, to allow of continuous steaming with- 
out cleaning fires except at long intervals. The boiler 
front plate extends to each side of the tractor, and is secured 
thereto, forming the bed-plates for the engine cylinders, 
one on each side. High-pressure steam can be admitted 


to the low-pressure cylinder for starting or severe ~ 


climbing. , ; , 
The engine is geared to the driving wheels at 6 to 1 








Tréhouart, Valmy, Dupuy de Léme, Surcouf, Bouvines, 
Jémappes, Pothuau, Catinat, and Epervier, ran past the forts 
its speed was twelve knots. Presumably, seeing what the 
operation was, this is the highest station-keeping speed of 
which it was capable. The highest speed at which our 
Majestio class can keep station is about 14 knots; this fleet 
of modern French vessels is therefore a good two knots 
Behind. On trial all—or nearly all—madé better speeds 
than our Majestics. The mixed character of the French 


The tractor is fitted with two powerful in- | 


The controlling levers and | 
drain cocks are all arranged conveniently for the driver. | 


vessels—eight different types—which steamed in single line 
ahead in the order named above, may, however, discount th; 
value of these evolutions as an index to the best station keeping 
speed of French warships ; from our point of view it would kx 
more interesting had the four Massena class vessels alone 
steamed past. The Jémappes and Valmy were probably to 
some extent ‘‘lame ducks,” as they have a very low free. 
| board. We should hardly, perhaps, have expected them to 
have kept station at twelve knots. 





Tuer other point has to do with rate of fire—one of those 
things which are obvious enough after the event, but never 
seem to be calculated beforehand, or to attract attention with. 
out some big operations. Everyone at Brest was struck with 
the enormously greater rapidity of fire from the ships than 
from the forts. The latter are chiefly armed with slow-firing 
| big guns, and the decision in favour of the ships appears to 

have been governed by a consideration of rate of fire. The 

ships were held to have successfully passed the forts—a 
| generally accepted possibility—presumably by virtue of their 
| quick-fire guns. Even the Americans must by now be convinced 
| of the impotence of ships to destroy forts, but to keep their 
| fire under while ships run past is another matter. For all 
| attacks on fortifications the number of projectiles seems 
| more important than their calibre, and a fleet able to pitch 
| one or two hundred shells a minute about fort guns is likely 
| to explode a certain proportion of shells amongst the gunners, 
| and so disorganise their fire. At present, the quick-fire gun 
| occupies a relatively inferior position, as compared with large 
| pieces in forts, to what it does afloat. A fort is, to that extent, 
deficient in the means to create ‘‘ moral effect.”’ 





A spor for measured-mile trials, of a depth not less than 
twenty fathoms, is to be selected near Plymouth, off either 
the Devon or Cornish Coast. The course will be two miles 
long, with a beacon on shore at either end. All large ships 
are to use this mile. 





Tue Cherbourg correspondent of Le Yacht this week 
makes a very decided attack on the speeds of British 
destroyers. The Durandal, he tells his readers, although 
| slower than British destroyers, will really prove swifter in 
| actual service. Our destroyers, he says, never touch their 
trial speeds again or come near them. This statement is 
incorrect. Even at sea, our destroyers do not fall far short of 
their trial speeds, and no one looks for smooth-water results 
in aseaway. The solitary “proof” adduced by Le Yachi's 
correspondent is, that the destroyers Furor and Pluton, with 
trial speeds of 29 knots, were sunk at Santiago! ‘‘ Could not 
escape from slower vessels,” the Frenchman puts it. It does 
not appear from Admiral Sampson’s report that they 
attempted it, but in any case, to base a judgment on British- 
built destroyers upon what Spanish engineers did with them, is 
a curious way of arguing. If we retaliated that French guns 
were no good, because next to no harm was done to the 
American by Cervera’s vessels, the remark would be taken 
unkindly. Yet one is no more ridiculous than the other. 





Ir has been decided to fit Niclausse boilers to the new 
French ironclad Suffren. These will develope 16,500-hors¢ 
power. The Marceau is to be re-boilered with Niclausse 
boilers, to produce 12,500-horse power. Our Seagull, which 
has been fitted with Niclausse boilers, recently underwent @ 
successful basin trial; but there does not at present secm 
much prospect of the type being Jargely introduced into the 
service. 





Tue Dreadnought is to be reconstructed as quickly as 
possible, instead of some of the work being left over till the 
next financial year, as originally intended. The armament 
will consist of four 10in. breech-loaders in place of the old 
38-ton muzzle-loaders. It is a pity we have not more 
Dreadnoughts in the Navy; invulnerable as they are to 

uick-firers and to most heavy shell, they are vessels which, 

espite their slow speed, might be exceedingly useful in war. 
The Thunderer, of this class, has the further advantage of 
having a smaller turning circle than any other vessel in the 
fleet. The Superb has also undergone another re-fit, 6in. 
quick-firing guns having been substituted for her old breech- 
loaders. 
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exclusively the greater portion of what is now known 
as the Foreign Settlement. France also was accorded 
a small plot of land on a more or less similar under- 
standing. In 1854, following out our policy of self-efface- 
ment, which for some reason or other we have adopted 
in China, Great Britain permitted all other foreigners to 
occupy her settlement on equal terms with Englishmen ; 
and the administration, which, until then, was in the 
hands of the British Consul, was placed under the control 
of an Int2rnational Municipal Council. The French, how- 
ever, refused to forego their rights, and thus to throw in 
treir lot with the rest of theforeigners ; and to the present 
day they support a separate administration. To maintain 
this empty honour and glory they go to the expense of 
supporting an independent municipal council, municipal 
police, municipal firemen, municipal water supply, and 
soon. In fact, they have saddled themselves with the 
whole machinery of local government and management 
for the sake of governing a place about three times the 
size of Trafalgar-square ; and this in spite of the fact that 
nearly all the Frenchmen in Shanghai live out of their 
settlemant, and it would be a very simple and satisfactory 
matter to hand over their rights to the international 
government of the larger settlements. The territory 
called by Americans “the American Settlement” is 
merely an extension of the area originally allotted to 
Great Britain; and this so-called ‘“ American Settle- 
ment” is accorded to all foreigners on equal terms, 
provided they are subjects of countries having treaty 
rights, and was obtained from China, like the original 
area, mainly by British pressure. 

You will think by this time that I am writing a guide- 
book, which is not at all what you engaged me for; but 
the fact of the matter is that Shanghai, already the 
greatest engineering centre in the Far East, will become, 
when China is opened, of such importance to British 
engineers that I thought a cursory description of certain 
of its peculiar features just now would be somewhat 
interesting. Then, again, people’s ideas about Shanghai 
and its methods are so vague that if Britain is to secure 





hands. But all of them carry on a large business in 
general engineering and millwright work. 

The soil again offers extreme difficulties in dock making. 
Being formed of a muddy silt, the matter of calculating 
for excavations is no easy task, and it has been found by 
experience that no existing formule can be brought to 
bear with regard to large excavations here. Even the 
rules laid down by the infallible Molesworth do not hold 
good with regard to Shanghai mud; and after all pre- 
cautions have apparently been taken, the sides of a 
dock or other excavations will collapse, and the costly 
work is thrown away when completion has been almost 
within sight. There are four important docks in Shang- 
hai, the three largest of which measure 450ft., 400ft., and 
380ft. in length, with depths at spring tides of from 18ft. 
to 21ft. Another and larger dock is in course of con- 
struction. 

In the opening up of China, Shanghai, now the most 
important engineering centre there, will become vastly 
more so, and it is reasonable to suppose that in the 
near future there will be an enormous demand for 
British engineering products. At the present day, 
although there are plenty of professional men, and 
general merchants, and so on, there are very few 
people who devote themselves solely to the represen- 
tation of engineering firms, that is to say, thoroughly 
technical men, for the trade has not hitherto warranted 
such a state of things; consequently, there should soon 
be a very good opening for energetic and competent men 
in this way, and the time has undoubtedly come for 
British manufacturers to see that they are adequately 
represented in Shanghai. 

I send you herewith an interesting and novel photo- 
graph representing the whole of Shanghai proper. This 
picture is over 7ft. long, and I do not know how you will 
be able to reproduce it without cutting it into sections. 
It is a panoramic view taken from the top of the chimney 
at the electric light works, and gives the complete circle 
around it. I am indebted to Mr. Charles Mayne for this 
photograph, which will serve better than any of the stock 


contracts for railway work, and for that variety of other | views to give an idea of the industrial importance of 


plant which one may expect to be eventually required, 


| Shanghai at the present day. 





————e, 
Thirdly, there was no question that the J 
ment was not bound dye Anglo-Japanese trent," : 
more protection to British subjects than to Jemened Rive 
jects, so that in refusing the patent for the invents oo 
question, which was not entitled to obtain a patent ac fon in 
to Japanese law, the decision did not conflict with thee 
of the Anglo-Japanese treaty. Consequently, the rai 
upholds the decision of the examiners. Several mino Urey 
were argued on both sides, but the above are the a Points 
portant. a ost im. 
Although the point is not emphasised in the above dea:.: 
-probably because the judges preferred to ce “ —_ 
grounds, and not to narrow the issue, in view of nate 
future cases—it is evident that an invention, the partion’ 
of which were published in England on November 14th — 
might very possibly become known in Japan, to persor 806, 
terested in watching that particular manufacture, Peet oo 
April, 1897, and this seems to me the weak point a ith 
Edgar case. But at least one other application has Ag 
rejected by the examiners on the ground of prior publication 
in a distant country at a date so recent that the invention 
could not possibly be known, much less used, in Japan at hn 
date of the application. It is possible that one or iy : 
these cases may be contested; and if the decision die 
examiners could be challenged in an independent i 
impartial Court, there might be some chance of a are 
favour of the applicant; but, taking into consideration the 
peculiar constitution of the Court, from which, as | ha td 
pointed out, there is no appeal, his chance would, I am afraid 
be rather poor. ™ 


OVern. 








ATMOSPHERIC RESISTANCE TO THE \MoTIOox 
OF RAILWAY TRAINS.* 
(Concluded from page 166), 


12. The first model of a train.—In all of these cases it will be seen 
that the forces acting upon the first model are practically the sam 
whenever the velocity of the current is the same ; the conclusion, 
therefore, seems to be justified that whenever a train is composed 
of more than two models the resistance of the first model jg . 
function of the velocity of the air current only. This statement is 
perhaps, not absolutely true, but is practically so. Again, the value 
of the force is, approximately, “4 of the calculated force based 
upon the pressure equivalent of the velocity of the wind as djs. 
closed by gauge, and an area equal to that of the cross section of 
the model. 


when railways have opened up the country and caused | 
the starting of other industrial enterprises, it is as well | 
to explain how matters stand in a place which should | 





13. The last model of a train.—The forces to be resisted by the 
last model become less as the length of the train is increased — 


FOREIGN PATENTS IN JAPAN. 





in a few years time become, perhaps, the biggest foreign 
market for British machinery that has been opened for 
many years. 

In arriving at Shanghai by water one sees little of the 
Chinese portion of the city, which all lies further back 
or higher up the river; and we come alongside a little 
below the English “bund.” Handsome and extensive 
buildings line one side of the river here—very mixed in 
style, it is true, but effective asa whole. In fact, as far as 
business premises are concerned, this portion of Shanghai 
offers a more imposing spectacle than any in the Far 
East. Rather lower down and on the same side is an 
equally fine show of warehouses, docks, and industrial 
premises; and on the opposite bank of the river, which 
is not at all imposing, are some prosperous docks and 
engineering works. On both sides we see the rectangular 
and unsightly buildings of the new cotton-spinning and 
silk factories; and interspersed with it all are various 
factory chimneys, with their appropriate but unpleasing 
accompaniment of smoke. 

It is difficult to draw satisfactory comparisons between 
things out here and things at home; but one might say 
that from the mouth of the river to within five or six 
miles of Shanghai the surroundings are not unlike 
a depressing and attenuated edition of the scenery 
between Flushing and Rotterdam; that the colour of the 
water is like a dirty edition of that of the Gironde; and 
that the last few miles up to Shanghai represent in a 
straggling and spread-out manner snatches of scenery 
some of which are not altogether unlike some of the views 
on the Thames of all sorts between Tilbury and the Isle 
of Dogs. 

But Shanghai, when you get to it, is by no means 
a bad place. The clubs compare favourably with any 
any in the Far East; there is a certain amount of society, 
and plenty of sport at times. Again, it possesses far and 
away the best newspaper east of India, in the shape of 
the North China Daily News. 

The foreign population at the present day within con- 
cession limits is rather over 5000, while the natives in 
this area number about 300,000. Shanghai lying on an 
absolute flat, only slightly above the river level, has 
offered great obstacles to effecting suitable drainage, and 
to the visiting engineer it is a matter of great wonder 
how, with such a teeming and increasing population in 
the settlements, and with a vastly more compact native 
town immediately alongside and behind them, disease 
can be successfully kept down. However, Shanghai is 
blessed with an energetic and extremely efficient—I had 
almost said an ideal Municipal Council; and very great 
credit is due to the municipal engineer, Mr. Charles 
Mayne, and his assistants. The street drainage is all 
open, and this on account of its suitability is, or will be, 
the general practice with big towns in the Far East. 

Foundations for buildings, and dock work, are very 
costly features on this muddy soil, and pile driving and 
spread foundations are as universal as in Holland. The 
engineering department of the Municipal Council control, 
among other things, the roads, bridges, foreshores, drain- 
age, electric lighting works, and a newly-opened crema- 
torium, &c. The waterworks are in the hands of a public 
company. 

Apart from the Imperial Arsenal—-which is not in 
Shanghai proper, and which I have already dealt with, 
and which is not under European control—there are three 
large engineering concerns, viz., Messrs. Boyd and Co., 
Limited, Messrs, Farnham and Co., Limited, and the 
Shanghai Engineering, Shipbuilding, and Dock Company, 
Limited. The primary business of all of these is ship- 
building and repairing, and each of them possesses large 
dock accommodation, and employs many hundreds of 


(From our owa Correspondent. ) 

A rEw weeks since I called attention to the returns published 
by the Japanese Patent Bureau of the results of foreign 
applications for Japanese patents, trade marks, and designs, 
from which it appeared that one case in which an application 
for a patent had been refused by the examiners was set down 
for trial. That trial has since taken place, and as it is the 
first case of this nature in which a foreigner has been con- 
cerned it possesses considerable interest, and a summary of 
the report published in the Official Gazette will not be out 
of place. But it will be worth while to consider first the 
manner in which these trials are conducted and the constitu- 
tion of the Court. 

In the first place—see Art. XI. of the Japanese Patent 
Regulations—the examiner—probably a youth who has only 
recently graduated in the Imperial University, and has had 
to pass no special examination to prove his competence— 
decides that a patent shall not be granted. Thereupon, the 
applicant—Art. XII.—appeals to the Director for re- 
examination, stating his grounds for dissatisfaction, and 
the Director instructs the examiner to re-examine the case ; 
and the latter, almost inevitably, decides that the grounds 
for dissatisfaction are unreasonable. The applicant then 
Art. XV.—demands trial, which is heard—Art. X VII.—before 
the Director, as presiding judge, with two or more assessors, 
whom he selects from the permanent legal advisers attached 
to the Department of Agriculture and Commerce, of which 
the Patent Bureau forms a sub-department. Lastly—Art. 
XIX.—against the judgment of the Patent Bureau no appeal 
is allowed, nor can an action be brought in a Court of Law. 

Mr. Robert Edgar, jun., British subject, residing at 
Glasgow, engineer, applied through his agent, Mr. R. 
Masujima, barrister, of Tokyo, for a Japanese patent for 
manumotive vehicles, and the application was refused on the 
ground that the invention was identical with one patented 
in Great Britain by the same applicant in 1895. 

Mr. Masujima’s most important contentions were, firstly, 
that the invention could not be considered as one publicly 
known previously, since, although an account of it was 
published in No. 442 of the British Official Patent Reports on 
February 3rd, 1897, the applicant [query, Mr. Masujima or 
Mr. Edgar ?} did not receive a copy until April 6th, 1897, and 
the Japanese application was lodged on the following day, 
April 7th, and the invention could not possibly be “in public 
use” in Japan before that date. 

Secondly, that the words “in public use’ —Art. XXV., 
Clause 1 of the Regulations—are valid only in the district 
under tha jurisdiction of the Japanese Patent Law, and 
cannot be held to apply to countries outside Japanese territory. 
Otherwise, the note to Art. XXV., Clause 2, would authorise 
the interference of the Japanese Patent Bureau between rival 
inventors in other countries as well as in Japan, which is 
absurd. 

Thirdly, that his client, as the original inventor, retained 
full rights in the invention, and could claim a Japanese 
patent, even if the invention had been published before. 

Fourthly, that the description in No. 442 of the ‘“ British 
Official Patent Reports” was very brief, and its publication 
could not be said to amount to “ public use.”’ 

Lastly, that the decision of the examiners was based upon 
a misconception of the law and facts of the case, and ignored 
the provisions of the Anglo-Japanese treaty. 

The reply was as follows :—Firstly, the invention for which 
the application was filed is identical with British Patent 
No. 17,649, dated 21st September, 1895, particulars and 
sketches of which were published in No. 442 of the “ British 
Official Patent Reports.’ But No. 411 of those reports, 
published 18th November, 1896, announced that a detailed 
account of the invention had been published on the 14th of 
that month. It had, therefore, been patented, publicly 
known, and used in England before the application was made 
in Japan. 

Secondly, an invention publicly made known will be known 
to the public generally, so that the district cannot be limited, 
except where restrictions are specifically made by laws or 
treaties. The invention was, therefore, already ‘in public 





use”’ within the meaning of the Japanese Patent Law. 


condition doubtless due to the fact that the enveloping layers of 
air immediately about the train and which are retarded by 
frictional contact with it, become thicker and thicker in passing 
from the front to rear, with the result that in a long train the 
currents immediately about the last model are less active than 
when the train is shorter, and as a consequence the suction effect 
is reduced. The data show that with the two-mode! train, the 
rear model resists a force which is 14 per cent. of the calculated 
pressure, based upon the velocity of the current and the area of 
the cross section of the train; with the three-model train jt jg 
13 per cent. ; with the five-model train it is 12 per cent. ; with trains 
of ten models in length it is less than 10 per cent.; but with a 
train of twenty-five models it is still about 10 per cent. 

14, The second model of a train.—In all experiments when more 
than two models composed the train, the forces acting upon the 
second model of a train appear to have been less than those acting 
upon any other model of the train. This is explained on the 
assumption that the currents in passing the first model are so 
deflected that some of the wave lines pass around the second model, 
thus relieving it of a portion of the force to which it would other. 
wise be subjected. 

15, Models between the second and the last of a train, ~ Whatever 
the length of the train, all intermediate models, the second 
excepted, seem to have been met by an equal force regardless of 
their location in the train. Thus, with a ten-model train, and a 
wind velocity of 64 miles per hour, the observed force in pounds 
acting upon the several models from the third to the ninth, inclu- 
sive, was “038, “038, -040, 038, -039, -040, -039, respectively, For 
all experiments the percentage of the calculated pressure based upon 
wind velocity and cross section of the train, which appears as a force 
acting upon intermediate cars, is shown to be between 3°8 per cent. 
and 4 percent. This, of course, is the sum of frictional action along 
sides and top, and such effect as may arise from eddies between the 
models. 

16, Distribution of forces acting throughout the length of the model 
train, —The preceding paragraphs show that each portion of a 
train of models presents a resistance to the current: of air moving 
past it, which is a fixed percentage of the pressnre equivalent of 
the velocity of the current ; or, to make the sta‘ement more con- 
cise, the resistance offered by each portion of the train is a constart 
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| Fig 7: 
Relative resistence offered by the several mcdels 
of a /0 car trein. 
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function of the velocity of the current. This relationship is shown 
graphically for a train of ten models by Fig. 7. It holds good for 
all velocities, 

17. Relation of force and velocity.—The relation between the 
velocity of the current and the resulting forces acting upon each 
model of a train may be shown by plotting the dynamometer 
readings—column IV.—for each of the several models with the 
velocities—column VII.—corresponding. From a smooth curve 
drawn through the points thus obtained, equations may be written 
to represent the velocity as follows: 

For a single model alone : 
a, = °000116 V2 
For the first model of a train : 
a= 
For the last model of a train: 
a= 
For the second model of a train : 
as = ‘000008 
For any intermediate model of a train : : 
ai = 000010 V2. . 2... = () 
In the preceding equations a is force in pounds acting upon the 
mpdel in the direction of its length, and V is velocity of the air 
current in miles per hour. In the form in which they are given, 
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(4) 


the equations are not of general value, since they are based on 

the dimensions of the particular models employed in the 

experiments, . 
be readily 


uations of a more general character may, however, 
obtained by reducing the observed forces acting upon each mode |, 
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which would have been observed had the area 


to equiva ‘¢ section of the models been one square foot, the propor- 
of the ry aon remaining unchanged, ‘Thus, the area of the 


tions on of the actual models was ‘097ft. By dividing the 
cross = dynamometer readings by this factor, and by plotting 
observe on corresponding velocities, the curves shown in Fig. 8 
results he 4. When Pis the pressure in pounds per square foot, 
are he Velocity of the air currents in miles per hour, the 
wee equations representing the curves may be written :— 

0 

For the Pitot gauge : Pp = 0025 V2 


For one model alone : pl = ‘0012 V2 


’ , first model of a train: 
For the fir e tg 
’ » las 1 of a train : 

For the last model o 4 as ia we 
For the second model of a train : 


P, = 00008 V2 
For any intermediate model between the second and the last of 
— P; = ‘0001 V2 


{ summary of conclusions to be drarn from the work with 
‘may be stated as follows.—When a model having the pro- 
of a standard freight car, or when a train of such models 
din currents of air, the length of the model or train 
being extended in the direction of the current, effects are observed 
which, briefly stated, are as follows: (1) The force with which the 
current will act upon each element of the train, or upon the train 
as a Whole, increases as the square of velocity. (2) The effect 
oe single model, standing alone, measured in terms of 
per unit area of cross section, is, approximately, ‘5 the 
r unit area as disclosed by the indications of the Pitot 
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gauge. (3) The effect upon the different models composing 
a train varies with different positions in the train; it is 


most pronounced upon the first mode]; next in order of magni- 
tude is its effect upon the last model ; next, its effect upon each 
intermediate model other than the second ; and, last of alk, is its 
effect upon the second model. (4) The relative effect upon 
different portions of a train is approximately the same for all 
velocities; for example, any intermediate model other than the 
second always has a force to resist which is, approximately, one- 
tenth that resisted by the first model, while the last model has a 
force to resist which is one-quarter that resisted by the first. (5) 
The ratio of the effect upon each of the several models composing 
a train, measured in pressure per unit area of cross section, com- 
pared with the pressure per unit area disclosed by the indications 
of the Pitot gauge, is, approximately, for the first model of the train 
0°4; for the last model of the train, 0°1; for any intermediate 
model between the second and last, 0°04; and for the second 
model, 0°032, 

19, Atmospheric resistance to actual trains.—Thus far attention 
has been directed to the effects produced by currents of air acting 
upon fixed models similar to freight cars in outline and proportions, 
but much less in size. In what measure the results thus obtained 
will apply to trains of actual cars moving through still air, is a 
matter yet to be considered. It is fair to presume that had the 
models been larger than those which were really employed, the 
results observed would have been entirely consistent with those 
already given. If their dimensions had equalled those of a full- 
sized car even, there is no reason for supposing that the results 
obtained would have been disproportional to those which were 
actually observed from the smaller model, and it may be 
assumed, therefore, that the effects which would manifest them- 
selves on a full-sized car of the same proportions with the model 
may be predicted with approximate accuracy from the known effects 
produced upon the model. 

A full-sized car having the same proportions with the models 
used in the experiments, would be a plain structure 33ft. long and 
%ft. wide, rising from a point close to the ground to a height of 
12ft. along the centre and 11ft. along the sides. When such cars 
are arranged in trains, clear spaces of 3ft. would intervene between 
them. This combination of cars might be considered as represent: 
ing for the present purpose an ideal train. The characteristics of 
an actual train, however, are difficult to define. Cars vary in the 
dimensions of their cross section, in their length, and in the contour 
of their sides and roof. Box cars are of simpler outline than 
coaches, and vestibuled trains present a more uniform cross 
section than platformed cars, ‘Trains may be made up of cars of 
uniform size, or of cars each one of which may be so different in 
its proportions or outlines as to produce an effect upon the atmo- 
sphere through which it moves, measurably different from that 
produced by any other car of its train. 

A careful review of the subject will show that differences in form 
or proportions existing between the model and the actual cars may 
not be greater than those existing between two different types of 
actual cars, The differences in effect arising from these differences 
in form and proportion, therefore, may be no greater in the former 
case than in the latter. If this is true the models will serve as a 
good basis from which to make comparisons, and the belief is that 
the results which are given in succeeding paragraphs are not only 
sufficiently accurate for every practical purpose, but that they are 
4s nearly true as any general statement applying to all conditions 
of service can be. 

Before proceeding to a consideration of details, it will be well to 
observe that estimates which have hitherto been calculated con- 
cerning the value of the resistance offered by the atmosphere to 
the progress of railway trains, have been generally made upon a 
tonnage basis. An explanation for this is doubtless to be found 
in the lack of knowledge regarding atmospheric action. As the 
other resistances to which a train is subject are well expressed upon 
& tonnage basis, it has been convenient to express that which is of 


uncertain value in the terms of those facts which are better known. 
There is no justification for such a practice, for it is obvious that 


light car, values in either case depending entirely upon the size, 
proportions, and contour of the car. 

20, Application of results obtained from models.—As the models 
experimented with were ;\; the size of a typical full-sized car, 
which, for the present purpose, may be assumed to represent any 
33ft. box car, the area of each surface presented in the actual car 
is (32)? = 1024 times the area of similar surfaces in the model. 
It is assumed that the effect of the wind upon solids of the same 


the atmospheric resistance which will oppose the progress of the 
actual car will be to that which would oppose the progress of the 
model as 1024 is tol, That is, if « is the force in pounds resisted 
by the model under the conditions of the experiments, and A the 
force due to atmospheric resistance to be overcome by the actual 
car under conditions of service, then 
WO WERE e+ okies: 6! ohn) el 

Expressions have already been written—equations 1 to 5—giving 
the force in pounds resisted by models under the influence of air 
currents having a velocity of V miles an hour. Combining these 
with equation 6 gives the resistance in pounds A, to be overcome 
by the actual car when moving in still air at a velocity of V miles 
an hour. 

Thus, equation 1, expressing the resistance offered by a single 


model, is 

Ci Se OIIE IOUT, 4. e beete Se eee le 
and equation 6 gives 
A, 
1024° 
Therefore, for a single actual car alone, 
| A, = °000116 V2 x 1024 
or, approximately, 

Ye. ae 

By a similar process there may be obtained : 
For the first car of an actual train, 
Ay = *000097 


ay = 





ote ten 


V2 x 1024 
| or, approximately, 
| Yee Le ee en ee 
| For the last car of a train, 
Ar = ‘000025 V2 x 1024 
or, approximately, 
ee 
For the second car of a train, 
A, = °000008 x ]024 V? 
or, approximately, ; 
Pas ge Sg lo a ah ead 
For any intermediate car between the second and last, 
Aj = ‘000010 x 1024 V2 


. (10) 


or, approximately, 
Aj OS a ee eon eee S| 

It is to be observed that the constants appearing in the five 
equations immediately preceding are calculated to give directly 
the tractive force in pounds necessary to move typical cars, which 
are assumed to be the equivalent of any actual freight cars, 
against the resistance of the atmosphere at any rate of speed, V 
being the rate of speed in miles per hour. The atmospheric 
resistance for trains of such cars is the sum of the resistance of the 
several parts. 

21. Resistance offered to locomotive and tender.—In the applica- 
tion of the equations given in the preceding paragraph, a locomo- 
tive and tender running alone may be regarded as two cars. Ina 
train of freight cars, headed by a locomotive and tender, the loco- 
motive should be regarded as the first car, and the tender as the 
second. Thus, the tractive force in pounds necessary to overcome 
the atmospheric resistance due to the motion of a locomotive and 
tender running alone, is equivalent to 

A = Ay + Ar = ‘099 V2 + 026 V? = °125 V2, 
which for a speed of 40 miles an hour gives 
A = ‘125 x 1600 = 200° lb. 

The tractive force necessary to overcome the resistance of a 
locomotive and tender running at the head of a train is equivalent 
to A = Ar + Ai = ‘099 V2 + -010 V2 = °109 V2, 
which at a speed of 40 miles an hour gives 

A = ‘109 x 1600 = 174: lb. 


posed of a locomotive, tender, and twenty freight cars, would in 
effect be equal to twenty-two freight-car units. The resistance to 
be overcome would be that of the first unit plus that of twenty 
intermediate units plus that of the last unit. That is 


A=As+ Ar b+ Ar 
099 V2 + °010 x 20 V2 + ‘026 V2 
325 V2 
which at a speed of forty miles an hour gives :-— 
A = °325 x 1600 = 5201b. 


atmospheric resistance of only that portion of the train which is 
behind the tender, the resistance of the first unit—in this case the 
locomotive—and that of the second unit—in this case the tender— 
must be removed from the equation, that is A = 0 and b = 19, so 
that the equation becomes 
A=0+19A; + A 
= ‘010 x 19 V2 + * 026 V2 = ‘216V2 
The resistance, therefore opposing the progress of the twenty cars in 
a train following a locomotive and tender at a speed of forty miles 
an hour, is 
A = ‘216 x 1600 = 346!b. 

23. Resistance offered to trains of passenger cars.—The atmospheric 
resistance of a train of passenger coaches can be determined by 
reducing the number of coaches to an equivalent number of 
freight cars. In general it will be sufficiently acurate if each coach is 
made equal to two freight cars. Thus, a train of five coaches 
following a locomotive and tender may be considered equivalent to 
12 units of which the locomotive and tender each count one, 
Numerical results may then be found as already described. 


TaBLe VII. 
Resistance Offered by Still Air to the Progress of a Locomotive 
and Tender. 


7 omotive and tender 
Locomotive and tender Locom 








Speed ashy m running at 
in ‘aliens running alone. the head of a train. 
per _— Filer’ ee 
Pe active | ‘Tractive 
hour — Horse-power.|  forco, |Horse-power. 
} | 
10 13 0°35 j lt | 0°29 
20 52 2°8 | 44 2°3 
30 117 94 9) 79 
40 208 22° | 176 19° 
50 325 43° 275 37° 
60 468 75° | 396 63° 
70 637 119° 589 | 101° 
80 822 178° | 704 | 150° 
90 1050 ’ 258° | 891 214: 
100 1300 347° } 1100 H 298° 


24. Conclusions.—The experiments already described, and the 
results deduced therefrom, justify certain conclusions, These, while 
stated in definite form, are in fact subject to a variety of con- 
ditions affecting their value. It will be well to note in this 

* This value is so nearly equal to that for A; , that in the work which 
follows, the resistance of the second car will be assumed to be equal 
that of any intermediate car. 








the atmospheric resistance for a loaded car is no greater than fora | common in American practice; also that 


| individual case, 


proportion will vary with the extent of exposed surface, so that | 


| including either locomotive or tender, 


connection that the conclusions here given apply to trains and parts 
of trains having an area of cross section - to that which is 

eing intended for 
general use they should not be expected to apply strictly in any 
Their application may, in individual cases, lead 
to errors of from 15 to 20 per cent., but even with this limitation 
the conclusions given are vastly superior to any that have hitherto 
been offered ; and with this limitation also they will doubtless be 
found entirely sufficient for every requirement arising in practice. 
The conclusions are as follows :—(1) The resistance offered by still 
air to the progress of a locomotive and tender running at the head 
of a train, is approximately ten times greater than that which acts 
uponanintermediatecarof the sametrain. (2) The resistance offered 
by still air to the progress of the last car of a train, is approxi- 
mately two and a-half times greater than that which acts upon an 
intermediate car of the same train. (3) The resistance offered by 
still air to the progress of trains and parts of trains may be 
expressed in the form of equations in which A is the tractive force 
in pounds necessary to overcome the resistance of the atmosphere, 
and V is the velocity in miles per hour. Such equations in which 
the values of constants are given to two significant figures are 
as follows :— 

(a) For a locomotive and tender running alone : 
13 V2 


(1) For a locomotive and tender running at the head of a train: 
(c) For the last car of a train of freight cars : 
‘A = "026 ¥2 


(d) For the last car of a train of passenger cars : 
A = ‘036 V2 
(¢) For each intermediate freight car in a train of 33ft. cars: 
A= GY 
(f) For each intermediate passenger car in a train of 66ft. cars: 
= ‘02 V2 
(g) For a train consisting of locomotive, tender and freight cars, 
= (‘138 + Cc) V2 
where C is the number of cars in the train. 
(4) For a train consisting of locomotive, tender and passenger 
cars, A = (‘13 + ‘02C) V? 
where C is the number of cars in the train. 
(7) Fora train of freight cars following a locomotive, but not 
including either locomotive or tender, : 
A = (‘016 + ‘01 C) Y? 
where C is the number of cars in the train. 
(/) For a train of passenger cars following a locomotive, but not 


A = (‘016 + ‘02 C) V? 
where C is the number of cars in the train. 
(4) For a locomotive and any train, either freight or passenger, 
= '0003 (L + 347) V2 
where L is the length of the train in feet. 
(/) Fora train of cars, either passenger or freight, following a 
locomotive, but not including either locomotive or tender, 
A = ‘0003 (7 + 53) V2 
where / is the combined length of the cars composing the train. 
(4) A partial summary of results in convenient form is presented 
in Table VI'. 








THE TREATMENT OF MANCHESTER SEWAGE. 





THE city surveyor’s annual report on the treatment of sewage 
at Davyhulme for the year ending December 31st, 1897, was sub- 
mitted at the meeting of the Manchester City Council last week. 
Details of expenditure for the year are given in tabulated state- 
ments under the following headings :—(1) Sewage precipitation ; 
(2) sludge pressing and disposal ; (3) filtration ; (4) coal supply ; 
(5) sundries and incidental expenses ; (6) summary of annual cost 
of treatment. The net cost of the work for the year has been 
£19,089 9s. 7d., as against £15,780 5s. 4d. for the year 1896. These 
sums are exclusive of interest and repayment of capital, and are 
equivalent to £2 lls. 9d. and £2 14s. 3d. respectively per million 
gallons of sewage treated. A summary of the cost of treating the 
sewage for the year 1897 shows a reduction of 2s, 2d. per million 
gallons on the cost of treatment for the year 1896. The volume 





22. Resistance offered to trains of freight cars.—A train com- | 


If it is required to find the force necessary to overcome the | 


| of sewage delivered and treated during the year was 7,373,917,000 
| gallons, as against 5,818,200,000 gallons for 1896, being an increase 
| of 1,555,717,000, or 26°7 per cent., on the preceding year. The 
| estimated population contributing to the sewerage system has in- 
| creased from 400,360 on January Ist, 1897, to 512,500 on December 
31st, 1897, being an increase of 112,140, or 28 per cent. The 
| increase of population contributing to the sewerage system during 
| the year 1897 has exceeded the increase during the year 1896 by 
| 49,780, or 79°8 per cent. The daily average flow of sewage was 
20,426,363 gallons, that for 1896 being 15,896,721 gallons, showing 
an increase at the rate of 4,529,642 gallons per day, or 28°5 per 
cent. The average daily flow of sewage treated per head has 
ranged from a minimum of 39°3 gallons per head for the month 
ending May 19th, to 50 gallons per head for the month ending 
December Ist. The average amount of wet sludge precipitated 
has been 21°16 tons per million gallons, as against 21°84 tons for 
the previous year, yielding 7 tons 12 cwt. of pressed cake per 
million gallons, as compared with 7 tons 18°4 cwt. for the year 
1896, The proportion of chemicals used during the year was less 
than in the preceding year. When the sewage is diluted by large 
quantities of storm water, it has been customary to suspend treat- 
ment during the flush, as the chemicals have but little effect in 
increasing the purity of effluent at such times, owing to the 
| rapidity with which the water passes through the tanks, and to 
the extremely attenuated condition of flocculent organic matter 
which it is the function of the precipitant to carry down. When 
it is necessary to allow a portion of the storm water to pass 
directly by way of the storm overfiow into the canal, the addition 
of chemicals would only increase the amount of suspended matter 
in the sewage. Treatment was stopped on account of storm water 
on twenty-one occasions during the year for a total period of 
128 hours. Experiments have been continued with the coke 
and cinder filters which were constructed at the end of 
1895 under the advice of Sir Henry Roscoe, As in 1896, the 
cinder filter has throughout given better results than the 
coke, both as regards the percentage reduction of impurity 
effected, and in non-putrescibility. The results obtained from the 
experimental coal filters are equal to, or even better than those 
obtained from the cinder filter. During the year an experimental 
red sand and a burnt clay filter have also been tried, and likewise 
an automatic self-cleansing filter. Various experiments have been 
made during the year in connection with the settlement of solids 
in suspension in the sewage without the addition of chemicals, the 
exposure of the effluent to the air, and the passing of air through 
the effluent. Tests have also been made to ascertain the effect of 
the effluent on the water in the Ship Canal, and the effect of the 
admixture of acid and of water with the effluent. In all cases 
the effluent contains a larger amount of impurity than the 
canal water, although in most cases, unless diluted by rain, 
the amount of impurity in the Ship Canal above Barton Locks is 
sufficient to cause putrefaction of incubation. The putrefaction 
which takes place in a mixture of Ship Canal water and tank 
effluent is generally greater in amount than in either taken 
separately. The experiments also showed that, although it is 
possible to sterilise the effluent by the addition of a small 
quantity of acid, yet if a sterilised effluent be mixed with Ship 
Canal water the effect of the acid is largely destroyed, and 
= again occurs, If an acidified sample of tank effluent 
mixed with tap water, the sterilising effect of acid appears to 
be maintained. When the Ship Canal water is largely diluted 
by rain putrefaction does not, as a rule, take place in the 
mixture of effluent and canal water. Sea salt has been added 
to samples of tank effluent, with the result that a large quantity 
is found to be necessary to prevent putrefaction taking place. 
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CORLISS VALVE GEAR. 


THe most popular valve gear, after the Stephenson 
link, is that invented by Corliss, and improved by 
Spencer. The gears of Sulzer, Farcot, Wheelock, and 
other engineers too numerous to mention, all have for 
an essential feature the system of cutting off steam, 
which, to all appearances at all events, was first intro- 
duced by Corliss. If he did not invent trip gear, it is 
certain that he was the first to introduce such gear to 
the engineering world in a satisfactory shape. The 
fundamental principle of the Corliss gear consists in 
freeing the steam admission valve from the excentric, 
and permitting, or rather compelling, it when so freed to 
close with great rapidity. The result is the production of 
a clean cut-off and a sharp corner to the diagram. The 
extreme rapidity of action essential to the production of 
this result is not perhaps always realised. Let us take 
the case of an engine with a stroke of 4ft., making ninety 
revolutions per minute. The piston speed will be 720ft. 
per minute, or 12ft. per second. A fairly prompt gear 
will cut off while the piston has moved one inch. 
Neglecting the angularity of the connecting-rod and the 
position of the crank, we may say without much chance 
of error that at one-third of the stroke or thereabouts the 
piston will move one inch in ,},th part of a second, and 
that will be the time available for closing the steam port. 
If we take the port to be 2in. wide, it will be seen that 
the velocity of the valve must be very considerable. 
There are, indeed, few mechanical operations performed 
day after day on a considerable scale more suddenly, if 
we may use the word, than the tripping and closing of a 
Corliss valve gear. 

Now although this work can be done with such 
certainty and regularity that the Corliss gear is, as we 
have said, immensely popular, there is a drawback of 
considerable importance. The moment we get above 
ninety revolutions or thereabouts the Corliss gear gets 
into difficulties, the nature of which may be briefly stated. 
The time available for closing is so short that the inertia 
of the valve must be overcome by the use of some 
powerful spring arrangement, consisting either of a 
vacuum dashpot or helical steel springs. When the 
“tongs” trip gear is employed its inertia and its 
momentum, as affected by the throw of the rod to which 
it is fixed, may and often does come into play in such 
a way that the valve is not fully pulled open, or is 
released too soon. We have recently seen some diagrams 
taken from a large compound engine making about eighty 
revolutions per minute, in which the cut-off at one end is 
most erratic, seldom being two strokes alike, solely from 
this cause. The remedy will lie in putting in stronger 
springs. But it is only necessary to watch any high- 
speed Corliss engine which has been running for some 
time without repairs to see how trying the jerking action 
of the valve gear is. To let the gear have full justice the 
engine ought not to make more than sixty revolutions 
per minute. It is for this reason among others that a 
host of valve gears have been invented and used which 
will trip like the Corliss, while they tax the valve motion 
less severely. The balanced drop or puppet valve supplies 
an example in point. Such a valve weighs much less 
than the cylindrical Corliss valve, and its range of motion 
is very much smaller. Such valves worked by Proel gear, 
or rather by the Richardson modification of‘it, work very 
well, tripping and opening with certainty up to 130 revo- 
lutions per minute. Much the same thing may be said 
of various other trip gears. But the fact remains that 
engineers still seek for what may be best styled a positive 
Corliss gear. There are many gears in the market of 
this type, but we are not aware of any one of them which 
is in its action as perfect as that of the true Corliss gear 
when it is not run too fast. A little thought will suffice 
to explain why this must be the case. Corliss valves 
are opened by the engine, and the rate of opening depends 
on that of some member driven by the crank shaft. 
For all practical purposes this must be a motion of 
reciprocation. Some rod or piece of mechanism goes so 
far, and does such and such things, and then returns 
again, and so on. It is easy to see that if no trip gear is 
used the closing of the steam port must be very nearly 
simultaneous with the arrival of the part which opens it 
at the end of its stroke, and that is the time when the 
reciprocating piece is moving most slowly. A slide valve 
is apparently an exception to this rule, but we need not now 
concern ourselves with slide valves. If we want to secure 
great promptitude of action—in other words, high speed 
in the valve—then we must dissever the motion of the 





valve from that of the gear when the latter is moving at 
its highest velocity, or we must do what Corliss has done. 
He causes the valve to be opened by the engine, an 
operation which it does rapidly enough. But the closing 
of the valve is done by a spring of some kind, which works 
at arate quite independent of that of the engine. In other 
words, the cut-off in a Corliss engine takes place in the 
same space of time, whether the engine is running at 
ten r-volutions or a hundred revolutions. All that the 
governor can do is settle the position of the piston in the 
cylinder when the valve closes. But the time of closing 
being constant, while the speed of the piston is not, it 
follows that the higher the speed at which the engine 
runs, the further will the piston travel while the valve is 
shutting. 

From this it will be seen that the difficulties standing 
in the way of the production of a positive Corliss gear 
are very considerable. A case has recently come under 
our notice wherein a very powerful engine running at a 
high speed, over 150 revolutions per minute, was tried 
with a modified Corliss gear. This failed, and cam 
gear has been substituted, and is now under trial. It 
appears to us that the most promising system is that in 
which the valve always moves in the same direction. 
That is to say, it rotates by jerks. The valve is usuall) 
fitted quite close to the cylinder cover, and thereby 
clearance is reduced toa minimum. Messrs. Sulzer, of 
Winterthur, make an engine of this type, but we have 
heard nothing of it recently. When the principle is 
properly carried out it is possible to get very sharp 
corners indeed to a diagram. 

But even when we have got avalve gear which com- 
plies with all the conditions laid down, it remains an 
open question whether the game is worth the candle. 
Putting fashion on one side, is it certain that the 
advantage gained is worth the cost of gaining it? We 
venture to say that there are steam engines in the market 
without trip gear which are quite as economical as any 
with it. And it must not be imagined that, because an 
engine has Corliss gear, it cannot waste steam. The 
engine builder may very well favour the Corliss engine, 
because it sells better than any other; but is not this 
rather the result of fashion than anything else? It must 
not be forgotten that, in Yankee phraseology, Corliss 
‘‘eame along”? when really economical steam engines, as 
gauged by the modern standard, were unknown. He 
gave the world single-cylinder engines which beat every- 
thing else in the market. But the best Corliss engine of 
twenty-five years ago could not compare in economy with 
a fairly good compound modern engine. Probably the 
true cause of the popularity of the trip gear steam 
engine is to be found in the ease with which it 
plays into the hands of the governor. It has been 
a vexed question, and is now perhaps more vexed than 
ever, whether anything is really gained in the case of 
engines moving under a steady load by making the 
governor alter the range of expansion; but so long as 
men are found to worship what is really a species of 
fetish rather than a thing demonstrably true, the trip 
gear engine will be popular. But notwithstanding the 
hundreds of valve gears which have been invented, there 
is still room for another which will combine all the 
advantages of Corliss gear in a steam engine competent 
to run at 200 to 250 revolutions per minute. No doubt 
we shall be told that there are a dozen different gears of 
this kind available. This may be quite true ; but for some 
unexplained reason they have not yet found their way 
into our cotton mills or our electric light stations. 


PREPARING FOR THE WINTER IN THE COAL TRADPF. 


THE time of the year is now at hand when householders 
have to face the question of filling their cellars with fuel 
for the winter. Coal merchants will soon be sending 
round circulars counselling their customers to order 
adequate supplies in good time, otherwise they will not 
guarantee delivery. A further stimulus will be the 
significant hint that a rise in prices may be expected any 
day. Nor will the coal merchant thus give the people 
who depend upon him other than good advice. It 
appears pretty certain that what is known as “the usual 
winter advance ” will come earlier this season. October 
has for many years been accepted as the normal time 
for seeking to get an extra shilling or two for household 
fuel. It is then that the winds begin to give the sough 
suggestive of sharper weather, and the swirling of the 
leaves from the trees adds further eloquent hint that the 
summer has departed ; it is then, we say, that the coal- 
owners find their opportunity to get the long-looked-for 
higher value for their product. Coal in the house sorts 
has not fluctuated a great deal in price during the 
last few years, except, of course, at such times of 
crisis as the Coal War, and it is pretty certain, taking 
coalpits all round, that the owners have by no means 
obtained an unreasonable profit on their output. Neither 
can it be urged with equity that the coal merchants, 
under ordinary circumstances, have made more out of 
their merchandise than they ought to have done. Of 
course there are coal merchants and coal merchants, 
but we are speaking of the trade as a whole, and, giving 
all due weight to the difficulties which surround it, and 
the troubles which are sometimes added very abruptly, 
the consumer, on the whole, has not much to complain 
of when he deals with a trustworthy firm whose good name 
is known in the market. There is one grievance, how- 
ever, which the ordinary householder has a right to 
make plain. It concerns the price he has to pay. While 
it is perfectly true that in many quarters collieries are 
being worked at a very narrow margin of profit, some- 
times at no profit at all, and even, in several instances, 
at a positive loss, it is not the private consumer who 
contributes to that unsatisfactory working. Regularly 
as the touch of autumn is felt, the consumer has im- 
posed upon him what is not an unreasonable advance in 
itself, if it bore any proportion to the price at which 
the great consumers—the railway, gas, and other com- 
panies—obtain their supplies. The fact is, the coal- 
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owner cannot show to the large consumer anything 
akin to the courage which he shows to the small 
one. It is with the utmost difficulty that in any 
district an arrangement can be come to amongst the 
coalowners to get 6d., 9d., or 1s. per ton more money 
from railway and gas companies; but there seems no 
difficulty whatever in dealing with the great mass of 
householders and getting them to pay without demur an 
advance which, if anything like it could be obtained from 
the great companies, would instantly cause prosperity to 
prevailin every part of the British coalfield. Of course, 
the coalowners have a ready explanation for this state of 
things. The explanation is that in order to keep their 
pits going for anything like the time necessary to ensure 
good work they must have these large contracts—hence 
the extreme eagerness to compete with each other for 
them. But the explanaiion seems in itself to require 
explaining. Why this extreme competition? Why this 
underselling or ‘‘ cutting of prices,”’ as it is called ? They 
have presented to them an example in the miners’ unions 
of what might be done by combination. What hinders 
combination amongst the coalowners ? Would it be far 
wrong to say that it is accounted for by a lack of con- 
fidence amongst themselves? The coalowners, as a 
body, are less cohesive than any other large and 
powerful industry in the country. It is impos- 
sible for anyone who has lived any long time 
in the Midlands, in or near a large coalfield, not to 
observe a lack of trust amongst even the proprietors 
and managing directors of the largest of the great coal- 
owning concerns. It is in this way that the astute 
managers of railway and gas companies, and similar 
undertakings, get the advantage of the coalowner by 
obtaining their supplies at prices which do not repre- 
sent a fair return to the owner. What follows? What 
ean follow but the owner's effort to recoup himself 
elsewhere for the inadequate profit he obtains from the 
large companies? One section to which he turns is, of 
course, the private consumer, and although the weight 
of house coal as a rule bears a very small proportion to 
the total output, the enhanced price obtained for it 
goes some way towards making the colliery balance- 
sheet present a more pleasant aspect to the owners 
at the end of the year. Nor is this complaint of the 
private consumer confined to large centres like London, 
which are a considerable distance from a coalfield. It 
is equally applicable in the provincial cities and towns 
which ave practically within the great coal beds 
or touching them at various points of their bound- 
aries. Hoaseholders have made efforts by means of 
protection associations, co-operative societies, and similar 
organisations; but the effect has been altogether inade- 
quate to find a remedy for the complaint. ‘The real 
remedy,” said the representative of a large colliery in 
the Yorkshire district the other day, “is to be found at 
the top. If our principals had only courage and confi- 
dence in each other, they might obtain from the gas 
companies, and from the railway companies, a proper 
price for their output. Gas companies could probably 
afford to pay better than railways; but even the 
railway companies, as a rule, are paying satisfactory 
dividends, and could afford to give a better price for 
fuel. When our principals succeed in making the 
large consumer pay more, it would be easy for us 
to treat the private consumer more generously. We 
have no difficulty,” he added, “in getting a good price 
for our coal from the householder. The difficulty of the 
coal trade is not at the bottom but at the top, and many 
collieries will continue to be worked with little more 
result than paying their expenses, so long as the con- 
sumers who take the great bulk that is brought to 
bank can get what they want at their own price, or 
pretty near it.” The principals themselves would not 
deny the truth thus bluntly stated. 
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LLOYD’S REGISTRY ON CIRCUIT. 

THe members of Lloyd’s Visiting Committee, who during 
the whole of last week inspected the shipyards and engineer- 
works of the Tyne, the Wear, the Tees, and the Hartlepools, 
arrived in Glasgow on Monday, the 15th, and next day com- 
menced their circuit of inspection throughout the Clyde 
district, this being their first visit to this important centre 
since 1895. The party included, besides a large number of 
members of the Committee from London, Bristol, Newport, 
Liverpool, Newcastle, and other ports, Mr. W. H. Tindall, chair- 
man; Mr. J. E. Street, deputy-chairman; Mr. B. Martell, chief 
surveyor; Mr. J. T. Milton, engineer surveyor; Mr. H. J. 
Cornish, assistant to the chief surveyor; and Mr. A. G. 
Dryhurst, secretary. Accompanied by Mr. T. C. Guthrie, 
Glasgow, Mr. D. McDougall, Greenock, Mr. T. J. Dodd, Mr. 
James Mollison, and others of the Glasgow staff of the 
Registry, the party have devoted the whole of this week to 
visiting the yards and engine shops on the Clyde; and early 
next week the shipbuilding ports on the Ayrshire coast will 
on this occasion, and for the first time, come in fora share of 
attention. These comprise the Ailsa Company’s shipyard at 
Troon, the shipyard of Messrs. McKnight and Co., Ayr, and the 
works of the Irvine Shipbuilding and Engineering Company, 
Irvine. At Troon a featureof attraction will be the new grav- 
ing dock, cut out of solid rock, which has been under formation 
for about two years, and which will be opened for traffic in 
about a month’s time. It will be included eventually in an 
extension of the Ailsa Company’s yard, and will be under the 
exclusive control of that company. The extension in ques- 
tion, besides embracing the new dock, will give the Ailsa 
Company two more berths, making five in all. The Ailsa 
Company since its establishment, about eighteen years ago, 
has turned out some eighty vessels, many of them high-class 
steam yachts, and amongst the vessels that are at present on 
the stccks is a fine steam yacht for Mr. William Coats, of 
Paisley. Throughout the Clyde district the yards have been 
found fully occupied with vessels of all sorts and sizes for 
both mercantile and warlike purposes, but the complete 
absence of sailing ship tonnage has been remarked upon. 
There is not on the Clyde so much to be shown in the way 
of new types of cargo or other steamers as has become the 
fashion in North-East ports; but alongside the maintenance 


| are being taken in many directions to accelerate the rate of 
production. Extensions in area and in workshops, additions 
to plant—especially in the engineering branches—are plenti- 
fully in evidence. As regards modifications in structural 
practice, it is worthy of note that in the case of one or 
two yards the method of joggling the deck, tank-top, 
and shell plates, as introduced some three years ago by 
Messrs. Doxford, of Sunderland, is in use. In the yard of 
Messrs. Russell and Co., since the Committee’s last visit in 
1895, there has been adopted a system of joggling the frames 
in place of the plates to secure the same end, viz., the 
abolition of packing pieces. On the present occasion of the 
Committee’s visit to Sunderland they were shown, in the 
yard of Messrs. Short Brothers, Pallion, a patent machine 
for frame joggling, and it is stated that all the vessels built 
in future by Messrs. Short will be constructed with joggled 
frames and plating arranged clincher fashion. Messrs. Russell 
| and Co.’s method, which was initiated by them early in 1897, 
| consists of joggling or recessing the frames so as to receive 
| the sunken strakes in the “ raised-and-sunken”’ system of 
plating; whereas Messrs. Short’s method consists in recess- 
ing the frame as required for the strakes of plating fitted 
clincher fashion, viz., with the upper edge of the strakes 
always inside, and the lower edge always outside. While 
there may be difficulties in the way of applying these systems 
of joggling to the whole of the frames. throughout a vessel’s 
length, and while the adoption of the practice may only 
slowly extend, the extent to which it is already in use forms 
further testimony to the wonderfully ductile and amenable 
material with which shipbuilders are now supplied by steel 
makers. 


BRITISH ENGINEERS AND SWEDISH IRONSTONE. 
ENGINEERS, railway companies, shipbuilders, and others 
engaged in the heavy trades, have been making the last year 
or two such enormously increased demands upon the steel 
producers that these last may very well be somewhat appre- 
hensive as to cheap ironstone supplies now that the North of 
Spain has been shown to be not so inexhaustible as was at 
one time hoped. The question of the future of the supply 
of engineering material is, in fact, intimately bound up 
with the possibilities of the Arctic ironstone regions, 
which the members of the Iron and Steel Institute are now 
exploring. British imports of Swedish iron and steel in a 
manufactured form have been estimated to be of the value 
of about a million pounds sterling a year, much of which is 
Swedish steel of the highest class for British tube firms. The 
ante-Bessemer days are past, when Swedish bar iron was sold 
in England at £20 to £30 a ton. How strange it seems that 
a century and a-half ago Sweden supplied Great Britain 
with nearly all the iron and steel which the latter country 
used! The tables have, indeed, turned. Should there be 
any doubt in the minds of the British engineers as to the 
quality or abundance of engineering material which will 
be available in the early future, they should be 
reassured by the great extent and rich quality— often 65 per 
cent, of pure iron—of the Scandinavian ironstones which lie 
within the Arctic circle, The resources of railway engineer- 
ing will certainly be quite adequate to overcoming the 
existing obstacles of 130 miles difficult transport between the 
mines and a suitable point of shipment. It is estimated that 
these Arctic ironstones could be delivered in the Gulf of 
Bothnia at 5s. or 5s. 6d. If this figure be correct, there can 
be no doubt that the existing large trade in ironstone between 
this country and Sweden will be largely increased in the near 
future. 


SOUTH AFRICAN COAL, 


Disastrous as the coal strike is doubtless for Wales, and, 
indeed, for the whole country, it is yet not without its points 
of value. It is causing both the exploitation of coalfields 
which needed some such impetus to bring about their 
development, and it is drawing attention to the fact that we 
have been rather more dependent on one field than we need 
have been. It still remains true, of course, that Welsh coal 
is for certain purposes the best coal in the world, but it is by 
no means, as we have already shown, the only coal, as some 
persons seem to think, which can be used for those purposes. 
A few weeks ago we called attention to Pocahontas coal, last 
week we quoted an investigator who spoke highly of Scotch 
coal, and to-day we may direct our readers to the letter 
from our own correspondent in South Africa. ‘ Durban,” 
he writes, ‘‘as a coaling station has trebled in importance 
since the outbreak of the strike, and new coal enterprises 
are attracting capital from all parts of the country. 
Some of the coal promises well, and with the energetic 
steps the Natal Government is taking to cheapen pro- 
duction, there is little doubt that the South African 
coalfields will profit permanently by our misfortune.” 
In this connection our correspondent’s remarks on the im- 
possibility of Durban ever becoming a naval station, on 
account of the impracticability of keeping an open channel, 
discount in a measure the value of the coalfields, but by no 
means destroy it entirely. 








LITERATURE. 


Problems of Modern Industry. By Stoney and BratRIcE 
Wess. London: Longmans, Green, and Co. 1898. 
Mr. anp Mrs. Sripney Wess have made a mistake, a 
grievous mistake; in fact, they have made two. The 
first and less important of these is that, while being 
“ staunch collectivists,”’ even to the bringing out of their 
books on the collective or joint-authorship principle, they 
have forsaken that method in their new work, and have 
lost in the process; for truly the writing strength of this 
couple lay in their collaboration. If one goes by the 
statement on the title page of ‘‘ Problems of Modern 
Industry,” the authorship would appear to be joint, as 
heretofore ; but, on going a little further into matters, we 
find that the various chapters are on the “ individualist” 
principle—that is to say, some are written by the husband 
and the rest by the wife. 

The second and more serious error into which Mr. and 
Mrs. Webb have fallen is to have brought out a book of 
this sort on the top of their ‘‘ Industrial Democracy,” for 
their present work is merely a réchauffée of certain old 
articles and lectures which were written at odd times 
and before the publication of “‘ Industrial Democracy.” 
These chapters do not hang together properly as a 
book, and, sad to say, some of the expressions of opinion 


<= 
respective chapters do not tally. Biassed as was th 
point of view taken in “ Industrial Democracy.” pi 
unpalatable as must have been some of its theories tg 
many people—and, although, as we pointed out at th 
time, it laid itself open in a variety of ways to unfriend} 
and superficial criticism—there can be no manner p! 
doubt that even those who did not believe in the policy 
and arguments expounded in it still considered it to — 
carefully-worked out, acapable, and even a very powerful 
production. 

We expressed our opinion at the time that the second 
volume of that work did not reach the standard of the 
first; and we think now that this must have been due {o 
the fact that Mr. and Mrs. Webb became tired of the 
strain of calm reasoning which characterised the earlier 
chapters, and that they allowed their personal feelings tg 
run away with them in the later chapters of that work 
The authors of ‘ Industrial Democracy” claimed that it 
was the fruit of many years’ study, and, as such, it was 
certainly a ripe and seasonable fruit of its sort, though 
perhaps not a very luscious one. ‘ Problems of Modern 
Industry,” however, should be described as a collection 
of the immature and imperfect fruits which had pre. 
viously fallen from the same tree, and which had been 
stewed for the purpose of preservation. Stewed fruit js 
not always a success ; and, in the case of this particular 
made-up dish, though we recognise the flavour of the 
original fruit, we find that it has lost its quality ; and the 
worst of it is, there isno new ingredient to tickle the 
palate and make up for the loss. In fact, ‘ Problems 
of Modern Industry” is a disappointment in the fullest 
sense of the word. It is impossible to review a work of 
this sort otherwise than as two books, for the methods of 
the authors are so widely different when they write 
individually that they do not mix at all. Irom it one 
can easily see that ‘“ Industrial Democracy" owed all its 
style, its dash, and most of its interest to the lady; and 
it is equally certain that her tendency to fly away from 
her point, when writing on her own account, had been 
somewhat restrained by her husband’s more plodding 
and systematic methods, 

Let us, in the first place, consider Mr. Webb's porticn 
of the work, as he is responsible for six out of its eleven 
chapters, and most of his chapters are of considerable 
length. These are: ‘‘ Women’s Wages,” “ The Regula. 
tion of the Hours of Labour,”’ “‘ Reform of the Poor 
Law,” ‘“‘The National Dividend and its Distribution,” 
“The Difficulties of Individualism,” and “ Socialism— 
True and False.”’ 

Mr. Webb, though careful and painstaking to a degree, 
is, when writing by himself, didactic and prosy. His 
sentences are involved and inordinately long, some 
having over 100 words, and, in one case at all events, 
nearly 200, without a full stop; and his grammar is 
defective. He writes with the air of one who has him- 
self discovered all the wonderful theories he propounds, 
even when such theories are not wonderful at all, and 
are merely those with which the ordinary man has 
been familiar from childhood. He drags in many well- 
known authorities on various subjects, occasionally 
bestowing on them a word of patronising approval; 
but his object in doing so seems almost invariably to 
be for the purpose of setting them right on their own 
ground, and he is not sparing in his sneers at the efforts 
of Mrs. Henry Fawcett and other well-known ladies 
who have devoted much of their time to endeavouring 
to alleviate the lot of their less fortunate sisters. It is 
not our intention to deal at length with Mr. Webb's 
arguments in the present book, as they were all em- 
bodied, and to much greater advantage, in “ Industrial 
Democracy.”” Now, however, that we have had an 
opportunity of judging him when his writings have not 
been subjected to the leavening touch of his wife's 
co-operation, it is as well to point out a few of his senti- 
ments and methods. 

According to Mr. Webb, freedom of the individual is 
greater in measure as he is bound down by a greater 
number of laws. Let us have plenty of laws. The 
quality of them is a secondary consideration, except that 
their trend should be to discourage the private capitalist. 
But it is quantity of laws that we require; and, to use 
his own words, “the best Government is that which 
can successfully administer the most.” 

The best example of Mr. Webb’s prosy and uncon- 
vineing style in this book is afforded in his chapter 
devoted to ‘‘ Women’s Wages,” where, after taking us 
through over thirty pages of closely-written statistics and 
stiff tabular matter, he tells us that “it is difficult to 
extract any general conclusion from the foregoing facts.” 
We perfectly agree with him in this statement, if in 
nothing else; but one’s sympathies are with the reader, 
in search of enlightenment, who has been misled into 
reading the body of his lengthy epistle, only to find that 
the author has been playing with him. 

An example of the manner in which Mr. Webb treats 
his readers as children is afforded in his chapter on ‘ The 
National Dividend and its Distribution.” Here he 
begins his argument with the following words :—‘ We 
must, of course, assume in this pure theory of economic 
distribution that perfect frictionless mobility and univer- 
sal omniscience prevail throughout the industrial com- 
munity ;” that is to say, we must assume that a state of 
things has come into being in industrial circles which 
could not by any conceivable process be brought about ; 
that is to say, he might just as usefully ask us to assume 
that the proverbial cow has jumped over the moon, and 
that the skies will drop so that the larks may be caught. 
Mr. Webb as a judge of character is not always very 
happy; when, for instance, he describes the author of 
that extremely humdrum, but highly moral and respect- 
able publication ‘“ Self-help,” Mr. Samuel Smiles, as a 
‘‘ corrupter of youth.” 

Mrs. Webb’s five chapters are as follows :—‘ The 
Diary of an Investigator (female) ;”’ ‘‘ The Jews of East 
London,” extracted from ‘ Booth’s Life and Labour of 
the People of London;”’ ‘* Women andthe Factory Acts; 
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“The Relationship between Co - operation and : Trade 
Unionism.” She is at once much more superficial and 
fluent than her husband, and possibly it is owing to these 
two qualities that her portion of the book is far more 
interesting and readable than his. Her facts and 
assumed facts are strung together in an easy and even a 
masterly manner, and in such a way as to carry a great 
deal of conviction with people who have not pondered 
her subjects more profoundly than she has. She, how- 
yr, often lets her feelings run away with her, and, in so 


eve bs . ; 
doing, occasionally oversteps the confines of what is 
usually looked upon as ordinary delicacy. We refer more 


rticularly to the opening chapter of the book, fortu- 
nately a short one, which professes to be composed of 
extracts from the authoress’s private diary at a time 
when, for some reason or other, she was masquerading 
as a “sweated hand” in an East End clothing esta- 
blishment. We do not care to quote from this un- 
savoury chapter, for the language used by Mrs. Webb, 
when quoting her fellow - workers, is, to put it mildly, 
quite wanting in taste, and is totally unnecessary and 
irrelevant to her subject. That a lady should think it 
worth while to fill the pages of her diary with this 
sort of thing for her own private delectation seems 
strange enough, but that she should print it in a book, 
and allow her name to be attached to it, is beyond 
comprehension. 

What does it all mean? Is it to be taken that when 
the socialist’s millennium is brought about we are all to 
be lowered to the level of the people whose ordinary 
conversation is couched in the terms so often quoted by 
Mrs. Webb; or is it that the unfortunate workgirls she 
tells us of are to be raised to the exalted level of a lady, 
who will place such degrading stuff on record in a book 
which is ostensibly intended to improve our minds? Mr. 
Webb tells us that we are all fifty years behind the times 
in our politics and methods. Well, we can only say that 
if either of the above-mentioned results should prove 
the solution of the social problem towards the middle 
of 1948, we may thank heaven that we are not more 
advanced than we are, and that we have still half a 
century before us during which time things will not 
be quite so bad as that. The main argument in “ In- 
dustrial Democracy,” and the validity of which Mr. 
and Mrs. Webb bent their best exertions to prove, 
was that in the long run labour must, owing to its 
irresistible and innate righteousness of purpose, sweep 
all before it. On the other hand, the argument in 
“Problems of Modern Industry,” if one can trace a 
coherent argument in it, would seem to be that labour 
of itself can do nothing of the sort; but that it is the 
duty of us all to force our politicians to bind us down 
with all sorts of undesirable and unjust laws, with a 
view of bringing about an artificial supremacy of labour 
and the obliteration of individuality of action. No, 
“Problems of Modern Industry” is not worthy of its 
authors; and its effect can only be to discount the 
value of their previous work. 
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Calculations in Hydraulic Engineering. A Practical Tezxt- 
book for the use of Students, Draughtsmen, and Engineers. 
With numerous Illustrations and Examples. By T. 
Craxton Fipier, M. Inst. C.E., Professor of Engineering, 
University College, Dundee. Part I., Fluid Pressure, and 
the Calculation of its Effects in Engineering Structures. 
Longmans, Green, and Co., Paternoster-row, London ; 
New York and Bombay. 1898. 

Ir is decidedly refreshing to find at the present time, 

when the great majority of books—and their name is 

legion—relating to professional and technical subjects 
are written more with a view to demonstrate the assumed 
validity of certain theoretical and purely scientific 
principles and assumptions than to prove their practical 
application, that our author has struck out a course for 
himself. This feature in his text-book is the more to be 
commended because hydraulic engineering, although 
possessing etymologically rather a restricted significa- 
tion, includes in the general ‘acceptation of the term, 
both statically and dynamically, all the details of study 
and practice which serve to distinguish that particular 
branch of the profession. In a word, Mr. Fidler has 
wisely elected to write in a language which appeals to the 
practical man rather than to adopt the stilted style so 
strongly characteristic of the schools and the academies. 
Simple expressions, formule, and-equations are, when 
possible, which is not always the case, especially desir- 
able in treating of hydraulic subjects, since these lend 
themselves with great readiness to difficult and intricate 
mathematical calculation. The first four chapters are 
devoted to elementary principles, inclusive of the action 
of fluid pressure of both uniform and varying intensity, 
the stresses in thick and thin cylinders, the transverse 
strength of cylindrical pipes, the calculation of the 
maximum stresses in flange bolts and riveted joints, and 
the tendency of straight pipes to buckle under a uniform 
pressure. It is well known that the buckling phenomenon 
was for a long time the despair of Stephenson and his 
colleagues in their experiments with the model tube of 
the Britannia Bridge, and it is to their unfounded fear of 
this contingency that is due the adoption of the cells in 
the upper and lower booms of the existing structure, a 
type of construction long since obsolete. Eaton Hodg- 
kinson was in the habit of observing that the best pro- 
tection against buckling was to use thick plates, and 
what is true for plates may, perhaps, be equally true for 
pipes. There is, nevertheless, a distinct difference 
between pipes and bridge plates, which must be kept in 
view. Bridge or girder plates are subjected to compres- 

Sive stresses, pipes are not; and the author is careful to 

point out that the “column formula” is not strictly 

applicable to determining the strength of pipes. The 
whole question, whether in relation to plates or pipes, 
has but very little practical interest or value. 

In the chapter on “ Fluid Arches " Mr. Fidler observes, 

‘Tn several cases it has been proposed to construct such 

bridges in the form of a tubular arch, in which the pipes 





themselves constitute the hollow arched ribs.” He 
further remarks that ‘‘ This principle has been followed in 
afew structures.” Neither in the chapter alluded to nor 
in the Appendix, in which the co-ordinates of the curve 
for an arch of compressed air contained in steel tubes 
devoid of compressive stress are worked out up to a span 
of 14,400ft., can we find a single example quoted of the 
existence of a “fluid arch.” The fiuid arch must not be 
confounded with the hydrostatic arch, which is main- 
tained in equilibrium when subjected to a normal 
pressure necessarily varying in intensity, since that 
factor is proportional to the depth below the surface of 
the water of the part of the arch upon which the pressure 
is imposed. If we equate this normal varying pressure 
with the vertical pressure at the same point, we obtain 
the hydrostatic arch, which is a linear arch adapted to 
these conditions. It would be rather awkward if a fluid 
arch were to freeze, a contingency which might occur in 
a cold country. 

Passing on to Chapter VIII., which treats of floating 
vessels, the reader will find himself more at home, 
although it is questionable whether its contents do not 
belong more to the province of the naval architect than 
to that of the engineer, and it should be borne in mind 
that naval architecture is a distinct profession of its own, 
and that the shipbuilder is to the naval architect 
exactly what the contractor is to the engineer. It is 
quite true that if the total weight of a ship, or any other 
floating vessel, were everywhere proportional to the area 
of the submerged section, the bending moments would be 
nil. But there is no more difficulty in distributing the 
action of concentrated loads in ships over the whole 
displacement area than there is in dealing with the 
uniform diffusion of the same description of loading on 
bridges. In estimating the effect of concentrated or 
impactive loads on bridges, most engineers employ their 


equivalent statical uniform loads. In the central-battery | 


ships the heaviest guns are carried amidships, but in the 
earlier turret types the two turrets were placed one 
at each end of the ship, with a lighter armament between 
them. More modern turret ships had the turrets located 
en echélon, and the latest have them placed as in the old 
plan, but are reinforced by a more powerful central 
armament. Barbettes are situated very much in the 
same positions. The absence of any bending moment is 
ensured by the proper designing and construction of the 
ship, as in the case ofa bridge. All the more useful cases 
of the equilibrium, the displacement, the stability, and 
the metacentric position of floating pontoons and other 
vessels, are worked out and practical examples given. 
The curves for the different bending moments which the 
ship or fioating pontoon will be subjected to, according 
to the character and amount of their loading, are shown 
in diagrams; and simple and easily-intelligible formule 
enable their ordinates to be calculated, without too much 
labour being required. We shall be glad to welcome 
Part II. of Mr. Fidler’s present work, in which the flow 
and discharge of water will be dealt with. 


SHORT NOTICES. 


Handbook for Gas Engineers and Managers. By Thomas New- 
bigging. Sixth—and centenary—edition. Illustrated ; morocco, 
21s, ; roan, 18s. London: Walter King, office of the Journal of 
Gas Lighting. 1898.—Several alterations have been made in this 
edition of Mr, Newbigging’s well-known work. Principal of them 
is the omission of the coal-testing results, some of which had 
become obsolete. The volume is, however, no smaller than here- 
tofore, as in order to keep it up to date much new matter has 
been added. Whilst the book is unquestionably of considerable 
value, we think some disappointment will be felt that this edition 
is not more complete, and that the deletion of unnecessary matter 
had not been carried out with greater strictness. One feels that 
it would have been better if more attention had been devoted to 
the question of incandescent lighting, and to the use of acetylene, 
both pure and as an enricher, and that the description of fireworks, 
to take one case, had been omitted. The volume we have re- 
ceived is beautifully printed on thin paper, and very handsomely 
bound. 

Caleb West, Master Diver, By F. Hopkinson Smith. London: 
Archibald Constable and Co. 1898. 6s.—It is not often that 
works of real fiction come to us for review. Fiction in scientific 
works is, of course, not unknown, and we do see a good deal of 
that sort ; but ‘‘Caleb West” isa simple story of American life 
written by an American, and its only claim to notice in a technical 
journal is that one of its heroes—there are many in the book—is 
a lighthouse engineer engaged upon a very difficult piece of work. 
In every respect it is an excellent story, healthy and manly in 
tone, free from the tiniest trace of cant, and direct in its purpose, 
describing rough honest heroes and gentler heroines in a way to 
make them loved. 
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Distribution de U Energie par Courants Polyphasés. Par J. Rodet. 
Paris : Gauthier-Villars. 1898. 

Applied Geology. By J. V. Elsden. Part I., with numerous 
illustrations. London: ‘‘The Quarry” Publishing Company, 
Limited, Arundel-street, 1898. 5s, 








THE COAL STRIKE. 


UncHECKED by the failure of Sir Edward Fry to be 
accepted by the Emergency Committee as conciliator, the 
Bishop of Hereford has come forward in the common 
interests of humanity and placed his services as mediator 
before the Coalowners’ Association and the Working-men's 
Provisional Committee. No official result has been pub- 
lished, but it is understood that employers “will have no 
outside interference.’’ The Working-men’s Committee, it is 
believed, would accept any mediator. In the interim of 
a joint meeting being called, bodies of colliers are holding 
gatherings, and discussing the advisability of a scale with 
a minimum, but most of them differ as to what that 
minimum should be. 

On Monday over 100 colliers left Merthyr for the North of 
England, where a strike has taken place. The men were 
enlisted by an agent from the North, who came to the 
district on the previous Friday. They went against the 
wishes of the Local Committee, and it is stated that instruc- 
tions were immediately forwarded to the Strike Committee 
in the North to see that they were not employed. 


At a meeting in the Rhondda on Saturday, “ Mabon ”’ 
commented on the Workmen’s Compensation Act, and upon 
the strike. We simply give a Lrief epitome. Referring to 
the former, he said that the measure was an excellent one, 
and would be the means of paying five millions sterling 
annually in compensation to workmen for accidents received. 
The masters would not be injured, as they had insured them- 
selves. It would do away with sub-ccntracting, by which so 
much unskilled labour was employéd;---With regard to the 
strike, there was one way out of it :—‘‘ Let the employers 
accept a mediator, let them accept a conciliator, let them 
agree to call us together, and allow the conciliator to sit 
among us until both parties come to an agreement. Neither 
party will get its own way, but a settlement by such means 
will be an honourable settlement to both parties; and I ask 
any man in the land to-night, who has the least humanity 
in his bosom, to try to do anything to get a settlement of 
this question, in an honourable way, and by honourable 
means,”’ 

We had the pleasure of a conversation this week with one 
of the principal colliery managers of the Associated Collieries. 
To the accusation of outsiders, that they, the officials, 
showed no tact, and should long ago have forced the position 
by protecting those willing to work, of whom it was well 
known there were large numbers, he replied, disclosing a 
serious condition :—‘‘I had my men well in hand a little 
while ago, and now have lost them for the time being. Our 
best men are at work. They are working at the non- 
associated collieries, which prompted the strike and are 
maintaining it. We are left with the idlers, who are satisfied 
if they can get enough to eat and drink, seeing that they 
pay no rent and are fed by the grocers, who will never 
get paid. I really see no improvement. Things are very 
dark.” 

From this gentleman, and others, we glean that on several 
occasions there has been a likelihood of settling, now with 
Dowlais, again with Plymouth, and lately with a section at 
Cyfarthfa, but adverse elements have come into operation, 
and the outlook has settled down again. It was reported on 
Saturday that 300 men were going to work at Cyfarthfa 
collieries, and obstructive agents were quickly at work to pre- 
vent this. The same day intimation was given that at a large 
colliery nine trucks of coal had been cut for use, and it was 
openly threatened that the engineers should be drawn out, 
and the pit swamped. The reply to this was significant. 
“Do it. We have men ready to take their place.” In this 
event one is not surprised to learn that the police force is 
being steadily supplemented, and that the soldiers are main- 
tained at their general quarters. 

A mass meeting is called for this week to decide about 
calling out the engineers, ‘‘as the last feather to crush the 
coalowners.” 

As the question of pauper relief to strikers is of public 
importance, and the Welsh strike will be a precedent for 
parish guardians in future, we give the latest phase in con- 
nection with the Merthyr Board of Guardians, who have 
expended £27,000 in opening stone-breaking yards, and in 
other ways relieving the men out of work. 

On Tuesday the iron and steel workers of Cyfarthfa and 
Dowlais, and the colliers, marched to the Board-room and 
sent in two deputations. The first spéaker urged that the 
relief given was not enough to sustain life. Another sub- 
mitted that they were willing to do any work which might 
be set them. Help was especially needed for the single men, 
who had nothing, and none had strike pay, such as the 
colliers were getting. Mr. Bircham, Poor Law inspector, was 
present, and, in addition, the Board had received direct 
instructions how to act. With regard to the widows here, 
the application was adjourned until Saturday, when a full 
board will meet. With respect to the colliery strikers, Mr. 
David Abraham, general manager of the Cyfarthfa guardians, 
asked the deputation if there was anything to prevent them 
from following their oceupation at present, because the pits 
were open, and if they chose they could return to work. The 
deputation replied that they were in the hands of the Pro- 
visional Committee, and had not come before the board to 
deal with that subject. The Chairman: ‘Under the 
special instructions of the Local Government Board, the 
guardians have already decided that, so far as the colliers 
are concerned, they could not grant relief at all to able- 
bodied men without a labour test, exgept in cases of illness 
or of sudden and urgent necessity.” ~~ 

The Clerk, addressing the deputation, remarked that it was 
high time, in the interests of the ratepayers, that the 
colliers went to work. One of the deputation said, in reply, 
that the men were of a different opinion. The Chairman 
further remarked upon the sufferings they were bringing 
upon the women and children, and added that between the 
Provisional Committee and the Emergency Committee the 
country was being ruined. It was also pointed out to the 
deputation that the colliers were liable to be prosecuted as 
rogues and vagabonds, if by reason of not taking work their 
wives and families became chargeable to the union. Mr. 
Sullivan, spokesman of the deputation: ‘I for one am quite 
prepared to go to gaol.’’ This ended the discussion. The 
Merthyr Board of Guardians have, as we have stated, 
expended £27,000 in special relief. The legality of this is 
contested, and the ironmasters and colliery owners of the 
district have sent in formal notices that they will not pay 
their proportion. 

An authority, referring to the importation of American 
coal into this country, remarks that at one time every ton of 
steel rails used in America came from Wales and the North 
of England. Now neither exports the sma!'est quantity. 

Another critic states that the demand for American coal is 
extending at a great rate, and the longer the Welsh dispute 
continues the more clearly will it be brought home to the 
country, not only that there does exist a perfect substitute 
for Welsh coal, but if the strikers never go to work again the 
world will be able to get on without them. 

Still another adds that American coal cannot be sold in 
England as cheaply as Welsh, but in other countries it is 
different, and notably in the West Indies, where large 
quantities are being sent, and are likely to find a permanent 
market. 

A conference of Scotch delegates will meet this week at 
Glasgow to deal with the demand of the Scottish miners for 
an advance of 6d. per shift. 








NAVAL ENGINEER APPOINTMENTS.—The following naval appoint- 
ments have been announced :—Engineer: Edward A. Short, to 


the Vivid, additional for the tender Sharpshooter. Engineers : 





Charles B. Lecky, to the Vivid, additional ; Richard W. Toman, 
to the Hibernia, additional ; Ernest D, Mallinson, to the Vic‘ory, 
supernumerary, 
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BORCHARDT AUTOMATIC REPEATING PISTOL. 





We have for some time had before us descriptions and a 
report of the trial of the Borchardt automatic pistol by the 
United States authorities. We have delayed noticing it 
because we hoped to try the arm practically at Woolwich ; 
but hindrances having arisen, it seems better to wait no 
longer, especially as the materials at hand are ample. The 
Borchardt pistol has automatic action on the system devised 
by Maxim; that is to say, the gas generated on discharge 
opens the breech, extracts the cartridge, cocks, brings the 
next-charge in the magazine into the chamber, and closes the 
breech. Consequently, the man using it has only to pull 
the trigger to fire until the magazine is exhausted. Auto- 
matic action with a pistol is more essential than with a 
musket, seeing that it is desirable to use one hand only in 
action ; often, indeed, this is an absolute necessity. Thus, the 
revolving chamber action came in for pistols many years 








before the old muzzle-loading musket went cut. Compared 


with the old revolvers, the automatic pistol has the great | 


advantages of having the weight lost in the heavy revolving 
chambers, available for obtaining strength and power; the 
magazine carries eight rounds; and the hand is kept steadier 
and the piece aimed better and more quickly from not having 
to cock or impel the chambers to revolve. 
revolvers were not intended for the long ranging and hard 
hitting contemplated now. In the Borchardt arm the bullet 


has left the muzzle before the gases begin their work of | 


opening the breech and loading. 

The arm is shown above. Figs. A and B, show the “ firing 
system,” consisting of barrel with receiver, locking mechan- 
ism, connecting pin and gear with breech, closed and open 
respectively ; C, the grip in which the firing system slides. 
To it are attached spring box ejector, trigger, safety gear, and 
magazine; D, locking mechanism, consisting of breech block, 
extractor, firing bolt, spring, and links; E, pistol without 


butt stock; F, pistol with butt stock, forming a carbine; | 
G, p. 187, section of filled magazine; H and I, sections showing | 
| 500 yards 33in. boards. 


piece with breech closed and open respectively. 
The action is as follows:—The firing system, Fig. A, is 


driven back in the grip, Fig. C, by recoil, the friction rolls | 


on the projecting arm of the rear link of the toggle joint 
are forced downwards by striking against the stationary 


Indeed, the old | 





curve in the grip, raising thereby the central joint of the 
links, and drawing back the breech block, which carries with 
it the empty shell, by means of the extractor, until it is 
thrown out by the ejector. The momentum of the moving 
parts is sufficient to overcome the tension of a double spring, 
which, acting upon the toggle joint, closes the breech again 
with the firing bolt cocked and carrying the top cartridge 
from the magazine into the chamber. Nothing now remains 
to be done to fire again except pulling the trigger. 

It is claimed for this arm that it is absolutely safe and 
strong and certain in action. 
the gases pass out forward of the firing bolt body. 
‘“‘ safety” locks the gear over the cocking notch. The loaded 


safety of the arm, took the barrel, receiver, and mechanism 


| from the grip or frame, and fired it holding it in his hands, 


In case of a punctured primer | 
The | 


The Board examined the various parts in detail, and 

reported them good and strong, with the possible exception 

of the extractor, aud the workmanship of the highest order. 
At 53ft. the velocity of the bullet was 1296-6 foot-seconds, 


|The pistol was dismounted and taken to pieces in 40 sec., 


and assembled again in 2 min. 20 sec. Fired for accuracy and 
rapidity at a target 6ft. by 2ft. at 100ft. mounted as carbine 
40 rounds were fired in 68 sec., making 39 hits, and again 
40 rounds in 45 sec., making 35 hits. As a pistol 42 rounds 
were fired in 38 sec. with 12 hits. For speed alone as a 


| carbine 32 rounds were fired in 22 sec., and as a pistol on 


magazine can be inserted and withdrawn while the mechanism | 


is locked by the safety. It is easy to see the number of 
rounds remaining, through the holes in the side of the with- 
drawn magazine. Loading, unloading, locking the safety, 
&c., are performed with the pistol in the right hand through- 
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DETAILS OF THE BORCHARDT PISTOL 


out. The recoil is greatly reduced. 
attached a target range of 550 yards is obtained, with a pene- 
tration of from 2in. to 3in. of pine. The automatic closing 
of the breech is specially complete, the final straightening of 
the toggle joint exerting a power which becomes theoretically 
infinite. The action of the mechanism does not occupy 
more than one twenty-fifth of a second, so that the piece is 
ready for the most rapid pulling of the trigger. (Greased 
ammunition can be used, and the mechanism does not foul, 
because, the bullet having left, the propelling gases have 





With the carbine/stock , 


lost the pressure before the breech is opened. The long | 
distance between the sights—12in.—and uniform resistance 
to recoil are considered to favour accurate aim, and the | 


central grip is said to facilitate change of aim, although this | 


certainly does not seem at first to commend itself to anyone 
who is used to the usual grip on a pistol stock. 

One thousand rounds are said to have been fired in 2h. 
9 min. without interruption, and 1997 rounds without clean- 
ing. At twenty-five yards the bullet penetrated 10in. boards 
of white pine, at seventy-five yards 74in. boards, and at 


A Board of officers of the United States army was con- 
vened to test and report on the arm at Springfield; this 
test appears t> have been carried out unusually exhaustively. 
Mr. Tauscher, the inventor’s representative, to show the | 





first trial 37 rounds were fired in 28 sec., and on second trial 
37 rounds were fired in 26 secs. 

For accuracy and penetration at 500 yards the horizontal 
deviation was 8-Sin., the vertical 13-2in. The penetration 
was 3°5in. into white pine, the planks being erected with 





* Tue Efeyece : 


an inch space between them. Defective cartridges were 
made by drilling radial holes. When the hole was turned 
away from the extractor no harm was done; when the hole 
was turned towards the extractor the latter was broken, and 
the front fragment was blown out of the bolt. The pistol’s 
charge being 7 grains, the effect was tried of firing three 
8-grain charges and three 5-5-grain charges, with both 
of which the action was maintained. 997 rounds were 
then fired in 2 h. 27 min. In three instances a hitch 
occurred from the bullet being forced back into the case, and 
the edge of the latter catching against the end of the barrel; 
1000 more rounds were fired in 2 h. 9 min. This series 
of continuous firing proved the absence of fouling, and 
measurement showed that there was no wear beyond some at 
the rifling in front of the chamber giving a slight increase in 
velocity at 53ft., namely, 1313-9 foot-seconds. 

The effect of dust on the mechanism was tested by expos- 
ing it to a blast of fine sand for fifteen seconds, with the result 
that the first round worked stiffly, the springs not being 
sufficient to close it, after which seven rounds were fired 
without a hitch. The effect of rust produced by the action 
of sal-ammoniac for five minutes was found to be somewhat 
the same. 

The Committee reported that the pistol exhibited great 
superiority over the service revolvers, constituting the first 
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marked advance in this class of arm. The ammunition also 
was excellent, the only fault being the bullet having been occa- 
sionally forced back against the powder, as above mentioned. 
The workmanship was pronounced of the highest order, and 
the accuracy and penetration in firing ratse it above the 
revolver class, but the rapid decrease in penetration as the 
range increases, due to the lightness of the bullet, restricts 
its efficiency to 500 yards. The automatic action was reported 
ingenious, safe, certain, and simple. The stopping power of 
the bullet was thought questionable, especially as a cavalry 
weapon. Finally, the Board reported that the weapon was 
excellent as a target arm, and recommended that a limited 
number be purchased for trial under service conditions. This, 
however, does not appear to have been carried out. Without 
question we think that the Borchardt arm has exhibited 
remarkable powers, and could wish that it could be tried in 
comparison with any other designs that may be put forward 
to compete with it in this country. 





MECHANICAL TRAMWAYS IN FRANCE. 


SoMk interesting statistics have just been published in the 
official journal of the French Government as to the develop- 
ment and exploitation of the tramway systems in France 
during the past two years. The total length of tramways in 
existence at the end of 1897 was 2902 kiloms., and the cost 
of laying down these lines and equipping them was 
340,480,445f. The total receipts worked out to about 22,584f. 
per kilometre, and, as the working cost was 17,862f., the net 
revenue per kilometre was 4722f. These figures show an 
improvement on the results of 1896, for while the length of 
the lines then constructed was 2414 kiloms., and the receipts 
were 23,242f., or a little above those of last year, the expendi- 
ture was 18,842f., so that the net revenue per kilometre was 
only 4400f. The improvement, therefore, appears to have 
been due entirely to an economy in the working cost— 
an economy which is the more remarkable in view of 
the diminishing traffic with a larger mileage of line. The 
tramway system is divided in the official data into several 
sections. In 1897 the length of tramways for passenger and 
goods transport guaranteed by the State was 1464 kiloms., 
and the cost was 76,304,000f. Compared with the previous 
year, the length was augmented by 228 kiloms. All these lines 
were served by steam cars, with the exception of one working 
with hot-water locomotives. The length of tramways for 
goods and passengers, not guaranteed by the State, was 441 
kiloms., an increase of 132 kiloms. on the year. The cost of 
installation, &c., was 41,758,000f. Of these lines twenty were 
served by steam, three by overhead electrical contact, one by 
compressed air, one by hot water, one by cable, and one by 
animal traction. There were also 221 kiloms. of line for 
passengers and luggage only, and this represented an increase 
of 51 kiloms. on the year. The cost was 37,830,000f. The 
trolley system was principally used, there being eleven 
lines working with overhead contact, while seven were 
served with steam cars, four compressed air, and one each 
with hot - water cars, cable, the Claret-Vuillemir surface- 
contact system, and horse traction. The results of the 
working in the department vf the Seine are of special 
interest, in view of the fact that it includes the tramway 
system in Paris and the neighbourhood where a great deal 
of activity is being shown in the laying down of new 
lines for the Exhibition of 1900. At the end of 1897 the 
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length of line constructed in the department was 268 kiloms., 
an increase of 18 kiloms. on the year. 
tion, &c., was 88,709,000. 





The cost of installa- | 
The receipts per kilometre during | 


the year totalled 78,547f., and the working cost 68,929f., thus | 


leaving a profit of 9618f. per kilometre. 
running with accumulator cars, seven compressed air, two 
steam and one cable, and on all the others horse traction was 
employed. Since the beginning of the year, however, 
mechanical and electrical traction have been rapidly super- 
seding the horse cars in Paris and the Compagnie 


Générale des Omnibus, which possesses most of the lines | 


Ten lines were then | A 
| they both have to pay a sort of royalty to the Compagnie 


fact that the lines of the last-named concern are situated 
on the north part of the city, where there are very steep 
gradients, while the lines of the Compagnie (Générale 
Parisienne are nearly all on the level. In estimating the 
profits of these two concerns it should be remembered that 


Générale des Omnibus for the privilege of running their lines 
within the fortifications of Paris. The cable tramway from the 


| Place de la République to Belleville has a length of 2 kiloms., 


in the city, has undertaken to complete this transformation, | 


by the opening of the Exhibition about twenty months 
hence. On the 22kiloms. of line worked with compressed 


air from the Louvre to Sévres and Saint Cloud, the receipts | F 
| last year of 29,320f. per kilometre, as compared with 22,938f. 


year, whereas the working expenses increased by about | in 1896; the compressed-air cars from Sévres to Versailles 


were about 2000f. per kilometre above those in the previous 


6600f., so that the profit of 717f. per kilometre in 1896 was 
changed into a loss last year of no less than 4024f. 
be interesting to know if this result has been brought about 


by a heavy expenditure upon rolling stock or upon any other | 
| sides the tramways already mentioned for the transport of goods 


expenditure independent of the actual working cost. On the 
two lines of the Compagnie de Saint Maur, which are also 
worked with compressed air, the results are rather more 
encouraging, since the loss was 172f. per kilometre, though 
in consequence of a reduction in the working cost the loss 
was not so great as in the previous year. It is, unfortunately, 
impossible to give the results of the working of the com- 
pressed air line from Saint Augustin to Vincennes, since 
they are included in the data of several other lines on 
which horse traction is employed, and the same must be 
said of the Rowan steam cars and the Serpollet cars. In 
fact, the Compagnie Générale des Omnibus refuse to give 
any detailed data which will permit of a comparison between 
the working cost of the different systems of traction. On 
seven lines having a total length of 27 kiloms., including the 


compressed air line from Saint Augustin to Vincennes, the | 


It would | = 
| Courbevoie to St. Germain—18 kiloms.—brought in a profit 


profits were 1900f. per kilom., whereas in 1896 the working | 


resulted in a loss of 5661f. This has been attained alike by 
an augmentation of traffic and a reduction of working cost. 
Seven other lines of a total length of 24 kiloms., and worked 
partly with Rowan steam cars, showed a net profit of 7939f. 
per kilom., against 6836f. in 1896. Twelve lines of 51 kiloms., 
including the Serpollet cars from the Bastille to Clignan- 
court, realised a profit of 28,128f. per kilom., as compared 
with 33,287f. in 1896. The lines of the Compagnie des 
Tramways de Paris et du Departement de la Seine, having 
a total length of 64 kiloms., are worked mainly with 
accumulator cars, and two of the lines are served with 
Serpollet cars. The profits last year were 5731f. per kilom., 
as against 3135f. in 1896. 
pany was working at a loss, but since mechanical and electric 
traction was employed the profits have been increasing every 
year. The Compagnie Générale Parisienne des Tramways 
also possesses 64 kiloms. of line on the south side of Paris, 
and at the time the statistics were prepared they were all 
working with horse “traction. Since then, however, steam 
and electric cars have been running. The profits of this 
company in 1897 amounted to 10,004f. per kilometre, as 
compared with 10,136f. in the previous year. It is to be 
remarked that while the Compagnie Générale Parisienne des 
Tramways has made a satisfactory profit out of their horse 
lines, the Compagnie des Tramways de Paris was unable to 
secure any profit whatever until it entirely suppressed 
animal traction. This is to be explained partly by the 





Until a few years ago this com- | 





| and the profits last year amounted to 35,762f. a kilometre, 


or slightly below the figure for 1896. The working cost per 
kilometre was 187,938f. Taking some of the tramways with 
prolongations outside Paris, we find that the Claret-Vuille- 
mier cars running from the Place de la République to 
Romainville, a distance of 7 kiloms., realised a net profit 


were worked at a lors of 13,900f. per kilometre, or just half of 
the loss in the previous year, and the hot-water engines from 


of 10,431f. a kilometre, a slight improvement upon 1896. Be 


as well as passengers there are 508 kiloms. of passenger lines in 
the departments, and of these eleven lines are worked with. 
electrical overhead contact, one by accumulators, one by hot- 
water engines, one by compressed air, two by steam, and the 
rest by animal traction. It is rather difficult to draw any 
accurate conclusions from these statistics, owing to the varying 
conditions under which the diffierent networks of tramways 
are exploited, and any attempt at comparing the results of 
the different systems of mechanical traction would be some- 
what misleading. For instance, it is surprising to find that 
there is such a heavy loss upon the working of lines with 
compressed air cars. If, however, we take the two compressed 
air lines from the Louvre to Sévres and Saint Cloud, and 
compare them with lines of a similar length in Paris upon 
which horse traction is used, we find that the cost of working 
the compressed air cars is much less, but at the same time 
the traffic receipts are only about one half. This is to be 
explained by the fact that the compressed air cars open up 
the comparatively thinly-populated districts between Paris 
and Versailles, whereas the horse cars run on short sections 
inside the city, where the traffic is enormous. Up till last 
year nearly all the mechanical cars were run on lines that 
could not possibly be made to pay with horse traction, and 
it was only when it was found that they resulted in a con- 
siderable economy, and allowed in many cases of profits 
being secured, that it was decided to use them upon the 
whole tramway system in Paris. 








Pians have been perfected by Captain Charles O'Neil, 
Chief of the Bureau of Ordnance of the United States Navy 
Department, for the erection of a factory which will be in opera- 
tion within a year, and which will be capable of turning out at 
least one thousand pounds of smokeless powder per day. The 
superintendent of the Indian Head proving ground is clearing up a 
plot of the land, several thousands of acres in extent, which is on 
the Government reservation at Indian Head and which borders on 
an estuary of the Potomac River, which is deep enough for vessels 
of 14ft. draught. The establishment of a smokeless powder 
factory was authorised by Congress in the Jast naval appropriation 
Bill, which guaranteed 93,927 dols. for the construction of the 
buildings and the purchase of machinery, The powder factory 
will be connected with the proving ground by trolley railway, and 
it will be supplied with everything which will tend to make it safe 
and convenient 
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WATER SOFTENING AND PURIFICATION BY 
THE ARCHBUTT-DEELEY PROCESS.' 
By Mr. LeoNARD ARCHBUTT, of Derby, Chemist to the Midland 
Railway. 
— (Concluded from page 151.) 

Softening a paratus,—The mechanical operations involved in the 
softening cad: \aritication of hard water include the preparation of 
the reagent, the mixing of it with the hard water, the separation 
of the precipitate, and the subsequent bicarbonating of the 
softened water. The apparatus and process employed must be of 
the simplest possible character compatible with efficiency, and 
should be cto sere to the removal of both temporary and per- 
manent hardness, whetherdue tolime orto magnesia salts. Nothing 
could be simpler than the original Clark process cf precipitation 
in plain tanks; but the slow settling of the precipitate necessitated 








! 

| tion of the mud and diffusing it through the water. 

| blower has been in operation for a few minutes—usually ten, but 

varying with different waters—the steam is shut off, and in about 

an hour or less the water will be ready to be drawn off. The 

| operations of carbonating and drawing off are effected simul- 
taneously by means of a floating discharge pipe K, Figs. 1, 2, and 
7 and 8, the body of which is of brazed copper, rectangular in 


section, having at intervals along the bottom, battles, which cause | 


| the water to flow down in a cascade and splash up into the gases, 
which are injected from the coke stove into the cast iron head of 
| the pipe through the gas pipe L. The water and surplus gas 
| escape Le gio at the lower end, through a ball valve, the 
carbonated water falling into the cistera from which it is drawn 
for use, and the gas escaping into the air. The coke stove, Figs. 
1, 2, and 3, contains a supply of coke in the upper part, which, 
by falling through the cone, maintains a fire of constant thickness 
about 12in, in depth over the fire-bars, The top of the chimney, 
Fig. 1, is closed by a 
buttertly valve, below 
which the gas is drawn 
off through a branch for 
carbonating. In order to 
ensure a constant and 
ample supply of gas, a 
small blower is fixed in 


Fig. 2 





the branch pipe. When 
the ball valve closes and 
water ceases to flow down 
the discharge pipe the gas 
accumulating in the head 





of the pipe forces the 

















water below the sill M, 
and escapes through 
the pipe N_ without 
disturbing the water 
in the tank. When the 
ball valve opens again 
the floating pipe first 
— itself of water, 
and the gas then escapes 
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Fig. 3 


either large and costly tanks or the use of filters; and filtration, 
besides complicating the process, has been found to be troublesome 
and expensive when the water contains magnesia, and practically 
unworkable if any attempt be made to remove the magnesia. In 
the process about to be described plain tanks are used and filters 
are dispensed with ; for by a special method of manipulation it 
has been found possible to increase the rate of subsidence of the 
precipitate to such an extent that about one-eighth of the tank 
area required in Clark's process is often sufficient. This effect is 
produced mainly by the simple expedient of stirring up, every 
time a tankful of water is softened, some of the precipitate which has 
settled from previous operations. This precipitate by lying at 
the bottom of the tank becomes aggregated into coarse flakes, 
which, when stirred up and allowed to settle again, carry down 
the fine particles of fresh precipitate so rapidly that in from half 
an hour to an hour the water clears itself to such an extent that 
the suspended matter remaining, even at a depth of 6ft. from the 
surface, does not exceed about one grain per gallon. This very 
small quantity may for many purposes be neglected ; and when 
perfectly clear water is required the subsequent carbonating re- 
dissolves it, hardening the water, it is true, to the extent of one 
degree or less, according to the amount in suspension, but not 
sufficiently to be of material importance. 

Figs. 1, 2, and 3 show the general arrangement of apparatus 
suitable for treating on this principle from 5000 to 10, gallons 
of water per hour. The two exactly similar softening tanks AA, 
preferably 105ft. deep, are intended to be used alternately, one 
being filled with water which is being softened and clarified, whilst 
a supply of purified water is being drawn off from the other tank. 
For 4000 gallons per hour, or less, one softening tank is sufficient, 
with a storage tank ; for more than 12,000 gallons per hour three 
tanks are desirable, and for 35,000 gallons and upwards, four tanks, 
The working capacity of each softening tank is three-fourths of its 
depth, about 2}ft. of water and mud being allowed to remain when 
the water is drawn off, while a margin of 6in. at the top is left in 
filling, which is done by means of the supply pipe B. The quantity 
of water to be treated being thus exactly known, the proper 
quantities of quicklime and anhydrous carbonate of soda—58 per 
cent. alkali—are weighed out. The lime is first slaked in hot 
water in one of the small reagent tanks CC, Figs. 1 to 6, which is 
filled with water, either from a tap connected with the softened 
water main, or direct from the softening tank, by means of the 
tee and pipe between the three-way tap and blower, Figs. 4, 5, 
and 6, by throttling the passage through the three-way tap, turn- 
ing on steam to the blower, and opening the tap E, Fig. 5; 
water is then lifted into the tank through the rose F, Fig. 1. The 
water is boiled by a steam coil, Figs. 4 and 6. After the lime 
has been completely slaked, the alkali is added, and the liquid is 
hoiled for a few minutes and stirred until the alkali is dissolved. 
The reagent thus prepared is injected into the hard water in the | 
softening tank through the upper row of horizontal perforated 
pipes, Fig. 1, in the following manner :—Steam at not less than | 
45 Ib.—preferably 90 1b.—pressure is admitted to the blower, and 
the three-way tap is turned so that a current of water is established 
from the softening tank, through the rose F, Fig. 1, the suction 
pipe N, Figs. 1 and 4, and a three-way tap, down the vertical 
pipe G, and back into the tank through the perforations on the 
upper side of the upper row of horizontal pipes. Into this current 
of water the reagent solution is slowly admitted by opening the 
tap H, Figs. 4 and 5, and is diffused throughout the volume of 
hard water in the softening tank. The operation, including the 
rinsing of the reagent tank, is generally allowed to occupy ten 
minutes. The suction pipe in the reagent tank 2xtends below 
the perforated false bottom O, Fig. 4, which prevents any pieces 
of stone, &c., in the lime from getting into the pipe. The tap H 
having been shut off, the air-tap over the blower opened, and the 
three-way tap reversed, air is forced down the pipe J, Fig. 1, and | 
through the perforations in the under side of the lower row of | 
pipes, into the mud at the bottom of the tank, stirring up a por- 
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| the tanks fitted as above de- 


| indestructible, necessary re- 


through the ball valve, 

relieving the 
and allowing water again to pass over the sill and down the pipe 
with the gas, so long as the valve remains open. 

The precipitate is prevented from unduly accumulating in the 
tanks by its partial removal at regular intervals ; this is effected 
in various ways to suit different circumstances. From the nature 
of the precipitate, and the fact that it is not allowed to consoli- 
date, it is easily dealt with. In a small apparatus a mud pipe 
leading to a drain is provided near one corner of the tank ; and 
by lifting a plug daily, and using the blower to stir the mud, a 
sufficient quantity can be run off. In a larger apparatus it is 
swept out into a pipe or trough, which conveys it into shallow 
draining pits, whence it can be carted away ; or, it is raised from 
the tank or trough by a steam lifter, and discharged direct into a 
cart or wagon lined with waste furnace ashes, though which the 
excess of water soon drains, leaving the nearly dry mud and ashes 
ready for tipping. 

General remarks.—The softening of water is an exact process, 
and in order to obtain satisfactory results proper attention must 
be given to it. Rough-and-ready methods may succeed in a few 
instances, but they will not answer in the long run for general 
adoption. Automatic machines for softening water, which are 
said to require attention only once or twice a day, and which run 
continuously, are not to be recommended. In the comparatively 
rare cases where lime alone is required, and the hard water is 
practically invariable in character, the continuous method of 
mixing the hard water with lime water in properly proportioned 
streams may give ‘good results, provided the machine for pre- 
paring the lime water is thoroughly efficient and properly attended 
to. Lime water is a saturated reagent; it can be prepared of 
nearly constant strength by causing water to flow continuously 
through a mass of it kept in 
agitation, and the solution, 
being very dilute, does not 
need extremely fine measure- 
ment. But when the same 
plan is adopted with a solu- 
tion of caustic soda of much 
greater strength, finer mea- 
surement is necessary; and 
unless it be carefully looked SteamvVeive, 
after, a deficiency or an ex- : ] t| 
cess of reagent in the soft- , 
ened water may easily occur. Blower\ 
Another objection to the con- } 
tinuous How system of soften 
ing is that, unless frequent 
tests are made, a large quan- | 
tity of improperly treated Three 
water may pass from the Way 
apparatus, Therefore it is Tap 
preferable to soften a known 
volume of water with a known 
weight of chemicals, and to 
test each tankful ; the excess 
or deficiency of reagent can Ht 
then never be serious, even I 
with a variable water. With j 
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scribed, the manipulation of 
20,000 or 30,000 gallons of 
water is as easy as that of one 
gallon; the appliance for 











After the | 


pressure, | 


— 
Unsoftened ; 
water, vfinaed 
: Graivs per gallon . 
Carbonate of lime... om... 263 
Carbonate of magnesia 0°78 a 
Sulphate of lime .. .. 3°06 on 
Sulphate of magnesia .. 2 389 1"$7 
Sulphate of soda .. 0°41 510 
Common salt .. 2°56 264 
Nitrate of soda 0°28 0°98 
SE Pare er rs ae 0°34 
Water not expelled at 266 deg. Fah, 
organic matter, Kc... ..  .. “78 137 
22 00 "4-99 
Degrees of hardness 15 4 rer 


By using more lime and alkali, the hardness can be reduced ti 
3 deg.; but as the softened water is used in locomotives, it ig found 
desirable not to reduce it so low. 

The organic purification effscted is shown by the following 
figures : 8 

Water Same water 
from pump main after treatment 
as delivered and 30 minutes 

into tanks. subsidence, 

1°08 


Free aimmonia (parts per million) 1°15 

Albuminoid ammonia (parts per 0°42 ee 
ED xs aks ok ea es z 0 28 

Oxygen absorbed in four hours at } 0°204 aia 
80 deg. Fah. (grains per gallon) ” 106 


Bacterial purification,—Of greater importance from a sanitary 

point of view is the remarkable bacterial purification effected jy 
this process, which the polluted character of the unpurified river 
Derwent water brings into special prominence. Before treatment 
the water swarms with bacteria capable of growing on a gelatine 
plate ; after treatment, few are left in the water. Dr, Percy Frank. 
fae showed, several years ago, that the precipitate of carbonate 
of lime produced in Clark's process carries down about 98 per cent, 
of the organisms contained in the water ; the author's own experi. 
ments show that the repeated stirring up of the old precipitate 
does not impair the efficiency of the purification in this respect, 
even when the mud is swarming with bacteria, as that in the tanks 
at Derby must be. 

The author and Mr. Deeley are greatly indebted to the president 
for kind help in many wayr, and especially for having, by the 
erection of the Derby plant, enabled the capabilities of their 
process to be demonstrated. 

Other applications,—-During the last five years this process has 
heen adopted for softening water at upwards of fifty works at 
home and abroad, including waterworks, dye and bleach works, 
woollen and worsted mills, paper mills, laundries, &c., where the 
quantities of water treated by it range from 500 to 45,000 gallons 
per hour, It has been found to be applicable to all kinds of hard 
water, and gives the best results when magnesia is present, the 
hydrate of magnesia forming a coarser precipitate which settles 
more rapidly than pure carbonate of lime. The following is an 
example of a very hard well water, rpry impregnated with 
magnesia, which Is successfully softened at Nottingham :— 

Grains 
per gallen, 
or19 
149 

i 


1°05 


Carbonate of lime 
Carbonate of magnesia 
Sulphate of lime 
Sulphate of magnesia ar eee ‘ ; 
Nitrate of magnesia .. .. a alee 13 


oo 


Chloride of magnesium. . ou 
Common salt .. .. .. 6°80 
Silica 4g) 1a Ore2 
SL 06 

{ Temporary wo 

Degrees of | Permanent 24° 

Hardness | 
er eer 


This water, after softening, at a cost for chemicals of about 24d, 


Fig. 5 
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mixing is effective and easily 
kept in order; every tankfu! 





of water may be treated 
with whatever weight and 
kind of chemicals are desired, 
and every drop of water gets 
its proportion, The labour 


is light. No expensive 
buildings are required; all 
that are necessary are a 


storehouse for lime and coke, 
and a covered working stage 
over the tanks; and the 
apparatus generally is almost 


pairs being limited to keeping 
the valves in order, occasion- 
ally cleaning out the holes in 
the perforated pipes, and 
painting the tanks outside ; 
experience shows that they 
do not rust inside. 

River Derientwater, — This 
process has been in operation 
since January, 1892, in the 
Midland Railway Works 
at Derby, clarifying and 
softening the sewage - pol- 
luted water of the river 
Derwent ; reducing the hardness from about 15 deg. to 44 deg. | 
or 5 deg., and effecting considerable organic purification, at an | 
inclusive cost for chemicals, labour, and interest on outlay, of 
about one penny per thousand gallons. The water is of variable 
character. The following analyses recently made show the com- 


“Tae Excuse” 


Fig. 6 


position of the water before and after softening. 
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Softened Water Discharge. 
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Figs. 7 and 8 


per thousand gallons, has an average soap hardness of 3°2 deg. 
all the permanent hardness is removed, and the temporary hard 
ness is reduced to 3°2deg. The softened water is used for woul 
washing and steam raising ; it forms no scale in the boilers, and 
the economiser tubes are kept free from incrustation. 

St. Helens.—The advantage of this process when applied to 











d ty 
found 


Wing 


ater 
tment 
Nutes 
ce, 


it} 


litary 
d by 
rive r 
ment 
atine 
rank. 
nate 
cent, 
peri. 
itate 
pect, 
anks 


dent 
the 
heir 





THE ENGINEER 


189 











Ave. 19, 1898 
—— 

-, hard water has recently received a practical demonstra- 
magnesie Helens. The following information is from notes 
tion abe me by Mr. Lackland, the water engineer :—_ 
kind! he water supply to St. Helens is at present obtained from 

é umping stations on the new red sandstone, ; That from two 
we? stations is treated by the Clark process, being softened by 
of the dition of milk of lime in a continuous operation; after 
the . through a subsiding tank of 130,000 gallons, and then 

mace cloth filters, it flows into a service reservoir, The quantity 
thro ~ thus softened varies from 14 to 24 million gallons per day 
of we nty-four hours. The hardness before treatment is 18°5 deg., 
ot eitet treatment from 10 to 12 deg.; and the quantity of 
° used is about twenty ounces per thousand gallons. The 
il ity in applying the Clark process to the St, Helens 
_ z. been considerable, in consequence of the presence of 
“ Se as well as carbonate of lime, the effect being that the 
on in the softening process is not fully completed until after 
calor has passed the filters ; and although the water is good in 
er on leaving the filters, yet a white deposit is subsequently 


fe ed in ‘the reservoir, probably due in most part to the delay in the 
we ) with the magnesia salts, but also in part toa certain amount 


stiok r ri : 
ee honato of lime and small particles which the cloth filters allow 


tu pass at intervals, after being cleansed b sprays of water. This 
sediment finds its way into the mains, and occasionally appears at 
the taps in the houses, giving rise to much complaint from time to 
time. In order to remedy this defect, and also to avoid the waste 
of water which takes place from the frequent flushing of the mains, 
it was decided in 1897 to try the Archbutt-Deeley process. For this 
purpose, an experimental apparatus was supplied by Messrs. 
Mather and Platt, and trials were made in December, January, 
and February last. The result of this experiment on the large 
scale was to show that by the addition of forty ounces of lime per 
thousand gallons the water could be reduced to 6 deg. of hardness, 
as against an average of 12 deg. by the Clark process, and that 
the occurrence of a white iment in the reservoir could be 
entirely avoided, There is also the advantage that filters are 
not required.” Xe: ; 

With the Clark process it is not practicable to use more than 
twenty ounces of lime per thousand gallons, for the reason before 
explained that the magnesia thereby precipitated chokes the filters. 
Mr. Lackland estimates that the extra cost of lime by the Arch- 
butt-Deeley process will be balanced by the saving in the cost of 
filter cloths and other expenses incurred by the Clark process at 
present in use ; and of course there will be the additional advan- 
tage that the hardness of the water will be reduced to 6 deg. 
instead of to 10 or 12 deg. as at present. 

The following is an analysis of the St. Helens water from the 
Knowsley and Kirkby ga stations, recently made in the 
author's laboratory by Mr. T, H. Adams :— 

Grains per 


gallon. 

Carbonate of lime ie) or ee S 46> a Ser eae 
Carbonate of magnesia... .. ae an eae a 
Sulphate of magnesia ' > Shee eek SEA 
Chloride of sodium (common salt) .. .. er 281 
Silica .. ee : in i » 042 
Water not expelled at 266 deg. Fah., organic matter, &c.. 1°42 
22°90 

Harduess 19°1 deg. 


From this analysis it may be seen that by removing 9 grains of 
carbonate of lime and no magnesia, as in Clark’s process, the 
hardness would be reduced to 10°1 deg.; by removing also the 
carbonate of magnesia a further reduction of 5°8 deg. of hard- 
ness is possible, the 4°89 grains of carbonate of magnesia being 
equivalent to 5°8 deg. of hardness, 

Swadlincote and Ashby.—An interesting example of the applica 
tion of this process to a public water supply is afforded at the new 
waterworks designed by Messrs. George and F. W. Hodson for 
the Joint Water Committee of the Swadlincote and Ashby Urban 
District Councils. The water, which is pumped from a well and 
boreholes in the Trent gravel at Milton, near Repton, besides 
being very hard contains in solution a considerable amount of iron, 
which precipitates on exposure of the water to light and air. This 
iron is successfully and completely removed, the hardness of the 
water is reduced from 22 or 23 deg. to an average of 84 deg., 
and the softened water is bicarbonated, at a total inclusive 
cost — for chemicals, labour, steam for the blower, coke for 
carbonating, and interest at 6 per cent. on capital outlay—of 
0°8d. per thousand gallons, according to figures kindly furnished 
by Messrs, Hodson. Here 2 per cent. is allowed for depreciation 
and 1 per cent. for repairs, which is considered ample for such a 
plant. Lime only is used in softening this water. The presence 
of the iron, instead of being a trouble, is a positive advantage in 
the purifying process, as it assists the precipitation, which is 
remarkably rapid. The tanks are 104ft. deep ; and forty minutes 
after shutting off steam from the blower the water is clear, almost 
to the bottom of the tank, and ready to be drawn off. The 
guaranteed output of the plant is 45,000 gallons per hour, or 
240,000 gallons per day of twelve hours; this quantity of water 
is easily softened and purified in four tanks, each having a working 
capacity of 27,000 gallons. Messrs. Hodson state that the purified 
water gives complete satisfaction to the whole of the consumers, 
and is being largely laid on to works of various manufacturers in 
the district. 

Cost of softening.—In the discussion upon Mr. Tebbutt’s recent 
paper on steam laundry machinery, Mr. George H. Hughes stated 
that the cost of softening water by Dr. Clark’s process amounted 
to about Id. per thousand gallons, including three farthings 
for labour, maintenance of plant and tanks, and interest on capital, 
and one farthing for lime or other chemicals, Information as to 
the cost of softening water at severa! places has also been given 
by Mr. W. R. Bird,* who obtained his information from the engi- 
neers of the various works. He states that the total cost of the 
Clark process at Canterbury, at the East Surrey Waterworks, and 
at the South Hants Waterworks, is about 1d. per thousand gallons, 
interest being probably reckoned at 5 per cent., though this is not 
mentioned. the same process with Atkins filters costs at Saffron 
Walden 2°12d., at Wellingborough, 2°07d., at Henley 1°35d., and at 
Southampton 0°43d. The low cost at Southampton is partly 
accounted for by the large volume of water softened, namely, 
2} million gallons per day, which considerably reduces the cost 
per thousand gallons for interest and labour. Interest is charged 
at 5 per cent., which allows only 2 per cent. for depreciation and 
repairs ; but as the most valuable part of the plant consists of 
filtering machinery, 5 per cent. for depreciation and repairs would 
be a fairer charge, making 8 per cent. altogether. If this were 
allowed, it would increase the cost at Southampton to 0°54d. per 
thousand gallons, At St. Helens, where from 14 to 25 million 
gallons are at present softened per day by the same process as at 
Southampton, Mr. Lackland gives the total cost as 0°67d. per 
thousand gallons ; £310 per annum, or one-sixth of the whole cost, 
is for renewal of filter cloths. Messrs. Hodson state that the 
Porter-Clark process, which they carried out in Suffolk for a small 
supply of 50,000 gallons per day, where achalk water was reduced 
in hardness from 28 deg. to 10 deg., was found to cost 2°27d. per 
thousand gallons for lime, labour, steam, renewals of filter cloths, 
and 5 per cent. interest on outlay. 

General statements as to the cost of softening water by any 
particular process must be misleading, because so much depends 
upon the quantity as well as the character of the water treated. 
A water of which the hardnessis entirely ‘‘ temporary,” that is due 
to carbonate of lime and carbonate of magnesia, can be softened 
with lime alone, which costs, per ton, say, £1 or less ; but ‘‘perma- 
nent” hardness, die to sulphate of lime, can be removed only by 
using alkali, costing at present prices nearly £5 per ton. Less than 
one pound of lime per thousand gallons of water will remove 10 deg. 
of temporary hardness; but 1°61b. of alkali is = for the 
removal of 10 deg. of permanent hardness due to sulphate of lime, 





while sulphate of magnesia is still more expensive to remove. 
Taking quicklime at £1 per ton, and alkali at £5 per ton, the cost 
of the chemicals required for softening water is about as follows 
per thousand gallons :— 
For every 10 deg. of temporary hardness 0 11 penny 

* ” permanent 3 os se) «oe! ee, oe 
Thus permanent hardness is approximately nine times as expensive 
to remove as temporary hardness. These figures for the cost of 
chemicals are quite er yan of the particular mechanical pro- 
cess employed, except that caustic soda, which is used in some 
water softeners, increases the cost, Clark’s process is never used 
for ¥/ other purpose than the removal of temporary hardness, 
and this is why the cost of softening by that process is low. 
Assuming the cost of labour, interest on outlay, and other inci- 
dental expenses to amount to 0°5d. per thousand gallons, the cost 
of softening water of 20 deg. hardness would vary as follows, 
according to the nature of hardness :— 


Cost per thousand gallons, 


Nature of hardness. Labour, Total 


Chemicals. interest, &c. 
Alltemporary .... .. .. 0°22 ac MOM cy. on Oe 
Half temporary, half permanent 1°06 .. .. 0°75 .. .. 1°56 
All permanent is. aes 4h, a, Be - ee 


Advantages of softening.—The incrustation deposited upon the 
tubes and other heating surfaces of steam boilers using hard water 
is generally believed to lead to considerable waste of fuel, owing to 
its bad conducting property ; but authorities are not agreed as to the 
amount of waste which may thus be caused, and which must in any 
case depend upon the kind of boiler and upon the nature as well as 
the thickness of the incrustation. It has been stated by one author- 
ity* that y,in. thickness of incrustation upon the tubes of a multitu- 
bular boiler is equivalent to the loss of 20 per cent. of fuel, and. that 
the loss increases with the thickness of the incrustation in a rapid 
ratio. Professor Lewes} gives the latest estimates as showing that 
jin. of scale necessitates the use of 16 per cent. more fuel, 
tin. 50 per cent., and Sin. 150 per cent. additional coal. Another 
writer} thinks that the loss of fuel has been greatly exaggerated : 
and states, as an illustration, that the boiler of a steam tug, the 
tubes of which when taken out were found to be partly cemented 
into a solid mass by a stone-like incrustation, was proved to have 
consumed but little more coal in the last six months than in the 
first six months during a period of three years; it is added, 
however, that the engineer in charge of this boiler was careful to 
keep the flues free from soot and ashes. But waste of fuel is not 
the only evil produced by incrustation, In a perfectly clean 
boiler, the temperature of the plates over the hottest fire is not 
much above that of the water in contact with them; but the 
incrustation formed by hard water allows the plates to become 
overheated, with the result that a more rapid wasting of the 
metal takes place, and there is a danger of collapse if the 
scale is allowed to become too thick. Grease or greasy 
incrustation opposes a much greater obstacle to the trans- 
mission of heat than clean scale does; and, as is well 
known, hundreds of cases of collapse of flues, and even 
more serious accidents, have been caused by overheating due to 
grease or greasy deposits in boilers. Such greasy deposits are 
frequently met with when the feed-water, containing carbonate of 
lime, is heated by the exhaust steam from the engine cylinders, 
especially when the lubricant contains animal or vegetable oil. 
This is not the place to discuss the cause of the formation of such 
deposits ; but it is desirable to point out that, by softening such 
water, not only is the carbonate of lime removed, but the traces of 
grease in the water are carried down with the precipitate. 

The chief advantages of softening hard water for boilers, apart 
from the saving of fuel, are therefore —increased safety of working, 
longer life of the boilers, and a great saving in the cost of cleaning 
and repairs. It his also been found that in a range of boilers the 
cost of an extra boiler may be saved, owing to the smaller amount of 
repairs and to the saving of time required for cleaning. There is no 
doubt that, to avoid incurring the cost of a softening apparatus, much 
more money is frequentiy spent in ‘‘ boiler compositions” than 
would pay for properly softening the water. Many of these 
nostrums are useless, and some dangerous, whilst the best are only 
a partial remedy for the evils complained of. 

Pitting and corrosion of boilers cannot be caused by properly 
softened water, unless it be allowed to concentrate unduly ; neither 
can the use of such water cause leakage. Corrosion of brass cocks 
and gauge fittings most likely arises from the use of alkali in 
excess, which is simply due to neglect. Pitting of boilers, even 
where apparently caused by softened water, may really be due to 
the uncovering of old ‘‘pits” by the removal of scale, which 
always occurs when softened water is first used in a dirty boiler. 
Pitting when once started is likely to continue, owing to galvanic 
action between the metal and the crust of oxide of iron contained 
in the cavity. By thoroughly scraping the pits so as to remove 
every trace of this oxide, and by then painting the dry metal 
surface with a thin coating of mineral lubricating oil, Mr. Deeley 
has found pitting to cease in many instances when the water was 
kept slightly alkaline. Leakage of the boiler plates sometimes 
occurs soon after commencing to use softened water in an old 
boiler, and is sometimes wrongly attributed to the water ; it is 
really due to the loosening of the old scale, which had covered up 
defective places, 

The softening of water is a necessity in all cases where soap 
has to be used, as in the washing, milling, and scouring of textile 
fabrics. For such work a great saving may be effected by a 
properly constructed softening apparatus, without which the 
softening must be expensively done with soap or soda. The 
advantage may be judged from the fact that 1000 gallons of water 
of only 10 deg. hardness will destroy 12 lb. of the best hard 
soap, costing, say, 2s.; the same quantity of water can be softened 
by 1 lb. of lime costing about one-tenth of a penny, or by 1°6 lb. 
of alkali, costing rather less than one penny, and the soap is 
saved. One firm state that they save 40 per cent. of soap and 
25 per cent. of alkali by using their own well-water softened from 
12 to 3 deg., instead of using town water of 7 deg. hardness. 
Several firms testify to the saving of soap in wool washing, and 
to the improved results obtained by the use of softened water for 
dyeing, especially where the dyes are applied in neutral or slightly 
alkaline baths. The material is less liable to fleck, the formation 
of objectionable lime lakes with the alizarine dyes is avoided, and 
the colours obtained are more brilliant than when hard water is 
used, It should not be forgotten that, in any laundry where hard 
water is used, all the water must be softened in the wash-tub 
before a lather can be obtained ; and this is done at the cost of 
soap and soda wastefully used, and with all the objectionable lime 
and magnesia soap scum left in the water. By adopting an 
efficient water softener, not only is there a great saving in soap and 
soda, but less rubbing of the clothes is required, and hence less 
fraying of collars, &c.; also, when the water is properly softened, 
the cages of the washing machines are kept free from incrustation. 

Clarification of waste water.—This process is not limited to 
the softening of hard water, but has proved very effectual in the 
clarification of manufacturers’ waste water. During the last three 
or four years apparatus has been supplied for this purpose to about 
twenty-five works of various kinds, including bleach and dyeworks, 
calico-printing works, paper mills, cloth mills &c., and gives great 
satisfaction. No novelty of chemical treatment is adopted, but it is 
found that the thorough method of mixing leads toa great economy 
of chemicals ; and owing to the rapidity of precipitation there is 
also considerable economy in the amount of tank capacity required. 
Lime and alumino-ferric are the chemicals chietly used. The 
clarification of the water is perfect, and when desired the alkalinity 
of the effluent is neutralised by carbonating. The water is also 
decolorised. 


ss 





* “Treatise on Steam Boilers.’ Wilson. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 


correspondents. ) 


FLASH POINT OF PETROLEUM. 
Sir,—In your issue of the 29th ult., you gave a résumé of the 





report of the Petroleum Committee with which you had previously 
dealt. You stated that an agitation was afloat with a view cf 
bestowing what amounted to an equivalent to a bounty on Scotch 
oil. It has, too, been wel] known the Scotch oil trade has been on 
the downward course for a long time. Any attempt such as 
claimed by Mr, Steuart for beneficence on the part of the Scotch 
oil manufacturers is altogether out of the question. Had it paid 


the manufacturers to put naphtha into the burning oil, nothing 


in the world could have stopped them. In yourable article already 


referred to you advised, “let us clear our minds of cant,” which is 
most desirable. When the subject is considered impartially on its 
merits and demerits, it is very doubtful whether the present flash 
point is undesirable. 
With the experiments in progress for the utilisation of liquid 
fuel for locomotives, the question of reducing the facilities for 
obtaining it becomes a serious one. 
The public was recently agitated concerning the extensions of 
carburetted water-gas plants upon gas works. This bogey has 
practically been disposed of, and probably in a few years’ time the 
one attributing the various lamp explosions to the flash point will 
also disappear as many another in the past. Increase the flash 
point to a maximum, and a drunken man in a fit of fury can at 
once neutralise all the provisions made for safety by using the 
lamp as a missile, 
Such a large increase in the flash point as 37 per cent. must 
rate ek increase the cost of petroleum to the consumer very 
considerably. Proof is wanting that the flash point is the chief 
danger. Inferior lamp reservoirs and defective wicks are respon- 
sible for not a few of the accidents, if not actually with the bulk 
of them. The principal points requiring consideration are 
ms restrictions and regulations for the storage of petroleum. 
With so many gasworks enriching with petroleum in some form or 
other, regulations regarding petroleum have, of course, become an 
important consideration for gas authorities, The increase of 
carburetted water-gas plants bas created a demand for petroleum 
which formerly did not exist. 
The extension of the ‘‘ Penny-in-the-slot’ meters for small con- 
sumers, and the advantageous terms on which these are offered, is 
perhaps the best competitor for petroleum lamps. It is a question 
whether such dangerous articles as lamps have ae to be, in 
case of excitement, should be allowed to be available for regular 
use except under restrictions. 
The summary of the recommendations of the Select Committee 
on the subject as published appears to cover the whole of the 
important items involved. Epwarb A, Harman, 
Corporation Gasworks, Huddersfield, 

August 15th. 





THE LONDON UNIVERSITY MATRICULATION EXAMINATIONS. 


Sir,—There are many engineers, &c., who would like to take 
the above examination, but are practically debarred from doing so 
by the fact that it is compulsory to take Latin as one of the 
subjects of examination. Now, what utility is there in the Latin 
language for an engineer! He, perhaps, spends a couple of years 
in learning it, at a great inconvenience, and then afterwards it 
is of no use in his profession, Now, if a modern language was 
coupled as optional with Latin, then those students who intended 
to proceed to a degree in science could take French or German as 
the compulsory language, and the time spent in learning them 
would not be thrown away, but, on the contrary, would be of 

t use afterwards, especially to engineers, &c., the same as 
tin would be to a schoolmaster or a clergyman. 

I trust that this letter will perhaps draw an expression of opinion 
from Professors Kennedy, Perry, and Thompson, and other 
eminent scientists and engineers, who, I have no doubt, will endorse 
what I have said, and thus, — help in removing this incubus 
from young engineers who do not want to read the account of the 
‘Siege of Troy” in the original Latin, but who would rather 
devote themselves assiduously to the study of a modern language 
which would enable them to read the work of eminent scientists of 
other nations. FAIRPLAY. 

August 11th. 





THEORY OF BEAMS, 
Sir,—In reply to ‘A. D.’s” letter on this subject, it must be 
noticed that the ordinary formula for the deflection of a beam, viz. 
dy _ M 
dx ‘EI 
- - 12, a 
is only approximate, c Y being taken as a measure of the curva- 
ax 
ture, instead of 
dy 


dxt 


bay} 


‘ ly . P ° 
Res, re is considered to be a small quantity. 
ax 


If the more correct equaticn 


ey 

dat = M 
fy Z: (2 3) 3/ — wi 
we ax) } 


be integrated, fH being constant, we obtain the equation of a 


circle, J. L. 


THE TRAINING OF ENGINEERS IN JAPAN. 

Sir,—Some small but important misprints have got into my 
letter on “The Training of Engineers in Japan,” which appeared 
in THE ENGINEER of May 6th, page 434, which need correcting in 
order to secure for my statements the attention they may deserve 
from those interested in the subject. 

Col. 1, line 2 from bottom, for “now” read “not.” Col. 2 
line 27 from top, for ‘‘ way this” read ‘‘ way:—This.” Col. 2, 
line 30 from top, for ‘‘ action the” read ‘‘action of the.” Col. 
line 31 from top, for ‘‘ belong its” read ‘‘ belong to it.” Col. 
line 11 from top, for “has” read ‘‘ had.” EpwWarD DIVERS, 

Tokyo, Japan, July 8th. 
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Tuer Semet-Solvay system of coke production has taken 
a firm foothold in the United States, there being in operation 
to-day 25 ovens at Syracuse, N.Y., 25 at Sharon, Pa., and 50 at 
Dunbar, Pa.; in course of erection, 120 ovens at Birmingham, 
Ala., 120 at Wheeling, W. Va., and 10 ovens at Halifax, N.S. 
In reality, the Solvay Company has been the pioneer of this 
industry in the United States. The first ovens of this kind were 
built in 1892, and after a year’s trial their number has increased to 
the present figures. The 350 Semet-Solvay overs now in opera: 
tion are equal to the production of 1400 tons of coke per day 








* Junior Engineering Society of Swipdon in November, 1895. 


t “Service Chemistry.” 1889. 
t “Treatise on Steam Boiler Incrustation.” Davis. 


only ;'; part of the capacity of the existing Beehive ovens. 
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AUSTRALIAN NOTES. 
(From our own Correspondent.) 

Mort's Dock and Engineering Company, Sidney, has purchased 
the Atlas Company's engineering works, at Woolwich, which has 
been in the hands of the English, Scottish, and Australian Bank 
for some years past. It is the intention of the former company 
to construct a new dock 650ft. long, 26ft. deep, with an entrance 
of 80ft., with provision for caisson, &c, It is rumoured that the 
company intends re-organising, for the purpose of increasing the 
capital, 

he whole of the works of Hudson Brothers, Limited, Clyde 
now in liquidation—are to be offered at auction as a going concern 
at an early date. 

The New South Wales Public Works Committee have reported 
favourably on the extension of the railway from Koorawatha—on 
the Murrumburrah - Blayney line — to Grenfell, a distance of 
29 miles 60 chains single line, at an estimated cost of £92,350; also 
for the construction of a line from Byrock to Brewarrina at an 
estimated cost of £143,350, provided that it is made legally bind- 
ing on the Crown lessees in the district served by the railway to 
pay one farthing per acre rent additional to their present or 
ordinary assessment until the line shall have become self-supporting. 
With the exception of South Australia, which, owing to the bad 
harvest last year, has shown a serious falling off in trade, all the 
Colonies show a fair state of progress. Almost all the engineering 
works and foundries are full up with orders. 

The returns for the financial year ending June, 1898, and that 
of the previous year, for the same period, are as under :— 


Gross Revenue. 





1896—7. 1897—8. Increase. Decrease. 
£. i £. x. 
New Seuth Wales 9,317,148 9,482,124 164,986 
Victoria .. .. .. 6,630,217 6,886,663 256,446 
South Australia 2,628,352 2,561,520 — 66,832 
Queensland .. 3,613,000 3,768,152 155,152 


Queensland railway revenue shows an increase of £22,000 over 
that of last year, and contrary to all expectation, on account of 
the bad season, New South Wales railways come out with a 
slight increase of £1369, when it was thought a heavy deficiency 
would result. 

It is the intention of the Railway Commissioners of New South 
Wales to construct additional erecting shops at Eveleigh, the 
departmental requirements having quite outgrown the capacity of 
the existing shops, A new erecting shop in two bays is to be built, 
each 400ft. long by 55ft. 6in. wide, and fitted with all the modern 
appliances required in connection with repairing and erecting loco- 
motives. The lowest tender for the erecting shop amounts to 
£14,000. Four overhead electric power-driven cranes, each having 
a lifting capacity of 35 tons, will be used, two in each bay. In con- 
nection with the purchase of new machinery for these shops and 
other matters, the Chief Mechanical Engineer, Mr. W. Thow, is 
— - proceed on an extended tour throughout America and 
Sngland. 

Yet another order has gone to America on account of quick 
despatch. The New Zealand Government recently called for 
tenders in England for the supply of ten locomotives ; the lowest 
tender received was £2150 each, but it was stated the engines could 
not be forwarded for thirteen or fifteen months. The Government 
then invited tenders from Messrs. Baldwin Locomotive Works, 
U.S.A., who offered to supply the engines in three months for 
£2675 each. As it is absolutely necessary to have the engines for 
next season, the Government has decided, in spite of the addi- 
tional expense, to place the order with the American company. 

It is stated with some reason that the payable nature of several 
of the West Australian gold mines is suppressed, this being due 
probably to the fact that the best mines are owned by foreign 
corporations. The West Australian Chamber of Mines gives the 
following list of cash distribution for 1897 :— 





x 

Burbank’s Birthday Gift .. .. .. .. . < «> «2 Sees 
East Murchison, United cP haa ie : 2 ke 7,500 
Great Boulder Proprietary 160,000 
Great Boulder Perseverance 35,000 
Hannan’s Brown Hill.. 42,325 
Ivanhoe .. .. .. 18,227 
Lady Shenton 24,000 
Lake View Consols 125,000 
North Boulder 8,250 
Premier .. .. es 5,375 
(Queensland Menzies . 26,400 
Robinson's, W. A. 7,898 

Total .. 474,975 


_ From the official returns of the Goverament statist, the follow- 
ing rates of wages were paid in Melbourne during the past year :— 


Blacksmiths, per day 9s. to 11s. 
Die-sinkers, per week £2 10s. to £4 10s, 
Hammermen, per day fis. Hd. to 7s. 
Fitters, per day.. 4s. to 10s. 
Turners, per day 9s, to 10s. 
Boilermakers, per day 10s. tol = 
Riveters, perday .. 10s. to 11s. 
Patternmakers, per day ss. to 10s. 
Moulders, perday .. .. Ys to 10s. 
Brassfinishers, per day .. 8s. to 10s. 
Coppersmiths, per day .. fs, to 10s. 
Tinsmiths, per week £z to £2 I4s. 
Galvanisers, per week £2 to £3 6s. 








ENGINEERING NOTES FROM SOUTH AFRICA. 
(From our own Correspondent.) 

ENGINEERING enterprises in South Africa are suffering from the 
general depression which results from the stagnation in the gold 
mining industry of the Transvaal. We cannot expect any exten- 
sive entry upon new undertakings until the statistics of imports 
and railway earnings cease to show a continuous diminution. 
There are numerous railway, dock, lighting, water, irrigation, = 
sewerage schemes, which are only awaiting a new area of prosperity. 
In the meantime the North Pier extension at Durban is being pushed 
forward, and a new floating dock, to accommodate vessels of the 
size of the latest Cape steamers, has been ordered at Capetown. 
As soon as trade revives in South Africa we shall undoubtedly see 
« large expenditure upon new railway projects and the improved 
equipment of existing lines. 

The question of the buying of machinery has been discussed 
this week at one of the technical institutes on the Rand. Formerly 
machinery buying for the Transvaal mines was largely left to 
directors, who very often had private relations of their own with 
big engineering firms in England or the United States. Now, how- 
ever, a consulting engineer of eminence is usually called in to 
co-operate with the mine manager in drawing out full particulars 
of anew plant. The result is that the machinery on most of the 
representative Rand mines gives excellent results, and breakdowns 
are quite an exception. In the cases where they do occur it is 
frequently because a director in London has been allowed to insist 
upon a particular type of machine or engine. Where the Trans- 
vaal mining companies are lacking in regard to the buying of 
machinery is in respect to inspection of the plant while under 
construction. It is found that the fees of an inspecting engineer 
are much more than repaid by the saving in time resulting from 
absolutely efficient work. The troubles of mine managers with 
new plant must have cost many companies thousands of pounds, 
yet they might have been easily avoided by employing a competent 
man at home to supervise the details of construction. 

A South African mining engineer, who, like many others, has 
deserted this country for the Klondyke region, writes home glowing 
accounts of the mineral prospects of British Columbia. He 


goods engines, and radial tank engines. 
passenger engine when loaded is 44 tons 16 cwt.; the weight of 
the tender 26 tons 2 cwt., and the capacity of water tank 1800 
gallons. 
of repair, and about three new ones, on the average, are 
turned’ out every fortnight. 
said to be about twenty years, a new boiler being required in 
about four years’ time. 
is also done on the company’s works, and many of their cranes an 

other tools are driven by electric motors of their own construction. 
About 4000 workpeople are employed, and dining-rooms have been 
erected, providing accommodation for 1100 men, who may live at 
a distance. 
admiration, many of the processes of manufacture having been 
of special interest on account of their ingenuity, novelty, and 


thickness, and very highly mineralised, with large percentages of 
silver, copper, and lead. 

Labour troubles in Wales would not seem to have any immediate 
connection with the affairs of South Africa. In actual fact, how- 
ever, they affect the population of this country most materially. 
First of all, the impossibility of getting Welsh coal has caused a 
falling off in the steaming powers of the Cape liners, which adds 
a couple of days to the length of the voyage from England. With 
North of England coal, the engines of the fastest and the slowest 
mail boats seem to be reduced to an equality. Whether the 
directors of the steamship companies are taking advantage of the 
coal strike to practise a little fuel economy it is, of course, impos- 
sible to say. What is certain is, that the European mail is now 
never delivered in Johannesburg before the Saturday morning, 
whereas formerly the fast boats would enable it to be delivered 
early on Thursday. p : 

Another important effect of the Welsh strike on South Africa 
is the extraordinary impetus it has given to the coal trade of 
Natal. Durban as a coaling station has trebled in importance 
since the outbreak of the strike, and new coal enterprises are 
attracting capital from all parts of the country. One new field 
north of Maritzburg, now being opened up, is said to contain coal, 
not of the bituminous character of the Newcastle and Dundee 
districts, but as semi-anthracite coal, quite incapable of spontaneous 
combustion. 

In view of the present ‘“‘ boom,” the Natal Government is 
being urged to take steps for the cheapening of the native 
labour supply for the mines, and a powerful mining association 
has been formed. There can be no doubt, allowing for the 
reaction after the present exaggerated activity, that the effect of 
the Welsh coal strike will be to give an impulse of enormous force 
to the development of the Natal deposits—an impulse equal to 
the force of half a century's work under normal conditions. 

This activity in the coal trade combines, with the suggestion 
to make Durban a coaling station for the British Navy, to give a 
great deal of importance to the question of harbour works at that 
port. It undoubtedly stimulated the Natal Parliament to its 
decision to push on the North Pier extension as rapidly as possible, 
In the meantime, the present system of dredging has been sub- 
jected to a severe test. The details of this experience should have 
considerable value for harbour engineers, On July 8th, the lowest 
depth at low water in the channel over the bar was 21}ft. For the 
following three days the weather was very stormy, and no passage 
across the bar was permitted owing to the heavy seas. On the 
12th, soundings were again taken, and it was found that the 
ruling depth over the bar had decreased to 14ft., and the minimum 
depth, in place of 21}ft., was only 8ft. to 10ft. The dredgers 
were at once set to work. In four days they had dredged outa 
cutting which permitted the ebb tide to escape, and thus scour out 
an efficient working channel. This channel] had already reached 
a depth of 16ft., when heavy rollers once more broke over the bar, 
filling up the channel with sand. This experience seems to show 
at once the advantages and the limits of dredging as a harbour 
expedient. It may serve for all the ordinary requirements of a 
commercial port ; but what is the good of a naval station which in 
certain weather it would be impossible to enter? 

For the year ending June 30th, 1898, the imports of merchan- 
dise into the Cape Colony amounted to £15,465,403. This sum 
shows the enormous decrease upon the previous twelvemonth o 
£1,518,842. The rebate trade with the South African Republic 
showed the terrible decrease of £1,953,331, so that there is no 
doubt as to the cause of the falling off. On the other hand, these 
returns show three very promising facts, One is the increase of 
£3,795,702 in the exports of raw gold; the other is the advance 
of £328,261 in the rebate trade with Rhodesia ; and the third is 
a rise of £326,585 in the value of wool, ostrich feathers, and 
mohair exported. On the whole, the returns encourage the belief 
that the depression in South African trade has passed its very 
worst stage. 











CATALOGUES. 


We have received from the Atlas Metal Company, Limited, a 
small aluminium paper knife. 

Harrison Machine Works, Belleville, Ill., U.S.A. 
nial Catalogue of Threshing Machinery. 

Roots and Venables, Westminster Bridge-road, London, 
Pamphlet illustrating petroleum engines and motor carriages. 

Alfred Herbert, Limited, Coventry. Sectional catalogue devoted 
to a detailed description of hexagonal turret lathe. 

Blake and Knowles’ Steam Pump Works, Limited, Queen 
Victoria-street, London. This isan artistically-arranged catalogue 
intended particularly for the use of paper makers, who will find a 
quantity of information relating to pumping machinery. We note 
that this company makes twin air pumps up to 17,000-horse 

wer, 

Thomas Ryder and Son, 
circular. 

Holden and Brooke, Limited, West Gorton, Manchester. 
trated catalogue of the “‘ Sirius’ exhaust steam injectors, 

Burnham, Williams, and Co., Baldwin Locomotive Works, Phila- 
delphia, U.S.A. This is the seventh of the monthly publications 
emanating from the above works illustrating and describing the 
locomotives recently turned out. 

Klein Engineering Company, Limited, South Parade, Man- 

chester. Sheets of illustrations of specialities made by this firm, 
including pumps, condensing plant, and coolers. 
Kynoch, Limited, Haymarket, London. Notes on High Ex- 
plosives. To read this little brochure carefully is to bring one- 
self well into touch with the uses and manufacture of high 
explosives, 


Semi-centen- 


Bolton, Lancs, Illustrated forge 


Illus- 








TRADE AND Brstness ANNOUNCEMENTS.—Messrs, I. Cohen and 
Co., of 239 and 240, Blackfriars-road, inform us that they are 
building new show-rooms of large size on ground adjoining their 
present warehouses. 

LEEDS ASSOCIATION OF ENGINEERS.—At the last meeting of 


\this Association, held on the August 3rd, the members visited the 


Horwich workshops of the Lancashire and Yorkshire Railway 
Company. The visitors, who were introduced by the president of 
the Association—Mr. W. Sheldon—were conducted round the works 
by Mr. J. A. F, Aspinall and members of his staff. These works, 
the building of which was commenced in 1886, cover an area of 
164 acres, the land enclosed being 96 acres. For the carriage of 
materials from the stores and of work to the several shops, 64 
miles of tramway lines have been laid throughout the works, haul- 
age being performed by sma! locomotives, the cylinders of which 
are 5in. in diameter, with 6in. stroke, and the the wheels 16in. 
in diameter. They work at a pressure of 170 lb. per square inch, 
their tractive force being about 1400 lb. In the erecting shops 
the visitors were shown locomotives which were being built from 
Mr. Aspinall’s designs. These included express passenger engines, 
he weight of an express 


There are always about two hundred engines in process 
The life of a locomotive is 


The whole of their electrical a 


The visitors, after being shown round, expressed their 





describes the reefs as varying from 4ft, up to 40ft. and 50ft. in 


speed, 


i ~: 
THE IRON, COAL, AND GENERAL TRapp 
OF BIRMINGHAM, WOLVERHAMPTON, aw 
OTHER DISTRICTS. » AND 


} (From our own Correspondent.) 


THE iron trade revival in this district has been strengthened } 
the signing of the Peace Protocol. It is felt that the war ig y 
practically over, and that trade between this country and Am Dow 
will gradually resume its normal channels. A considerable ineme 
in business between this district and the States is, indeed ae 
J K Arg - BaP » ANticj. 
pated in the near future, and Midland engineers and iron and steg! 
works owners notice in this connection, with much interest 
with expressions of satisfaction, that commercial activity in = 
States has been considerably stimulated by the result of the w . 
Adviceshave reached thisdistrict tothe effectthat Mr. H.W. Crane 
of the great Philadelphia shipbuilding firm, has just predicteg'; 
boom in American shipbuilding which will last for several pada 
The sudden strength of American steel billets is an indication 
which further shows the improvement in the American iron pe 
steel markets. In Midland steel circles hereabouts it is stated that 
between 40,000 and 50,000 tons of American stee! billets hav 
been purchased for trades in the. Central States and the Woe, 
and that offers at 15 dols, 25 cents have been refused at Pittsburgh’ 
All this better news from across the Atlantic is he!ping to further 
strengthen this market, and a decidedly cheerful feeling was con 
sequently manifested this—Thursday—afternoon in Birmingham : 

Pig iron keeps firm at about 42s, 6d. upwards for Staffordshire 
cinder sorts, 46s, to 48s. for medium descriptions, 52s. 6d, to 55. 
for hot air all mine, and 92s, for best cold blast. During the 
recent scarcity and dearness of Midland pig iron, some consumers 
are understood to have been obtaining auxiliary supplies from the 
United States and—mirabile dictu—at 1s. per ton under local 
— Northampton forge sorts continue 45s. 6d. to 46s, 6d., and 
Derbyshire 47s, 6d. to 48s. West Coast hematites are in pretty 
good demand at 58s, 6d. to 60s. 5 

A large business is doing in steel, more particularly in construc. 
tional sorts, steel angles being £5 10s. to £5 15s.; girders, £6 5s 
to £6 7s. 6d.; and plates, £5 17s. 6d. to £6 2s, 6d. Steel sheets 
are being required to an increasing extent for the production of 
‘*expanded metal,” which is gaining ground as a fireproof building 
material. 

Demonstrations are this week being given in Birmingham as ty 
the use of this class of building material. A structure has been 
provided in Digbeth, illustrating the use of the system in concrete 
floors, suspended ceilings, and roofs. This structure is being 
tested by piling up pig iron to weights greatly exceeding those 
usually provided for, and by keeping up fires underneath, with 
the object of showing how great a heat the expanded steel floors 
will endure without giving way. Observations on the result of 
the experiments are being made by some of the officials of the 
Corporation. Steel bars were this afternoon quoted £6 5s, to 
£6 7s. 6d.; Bessemer billets and blooms, £4 15s, to £5; and 
Siemens ditto, £5 to £5 5s, 

Manufactured iron continues at the improved level recently 
attained, and a continued good business is reported for home 
requirements, whilst some improvement appears to be setting in 
likewise on shipping account. The Australian demand js 
Piste ay and advices from Melbourne report an advance of 
from 5s. to 10s. per ton in the prices of bar iron at that distributing 
centre. Marked bars in the Birmingham and Wolverhampton 
district continue £7 10s., with Earl Dudley's L.W.R.O. brand 
£8 2s, 6d. ‘*Common” bars are anything from £5 17s, td. up to 
£6 and £6 5s. For galvanised corrugated sheets a moderate 
demand is experienced at from £9 15s, up to £10 and £10 is,, 
according to quality. Plain black sheets are quoted £6 10s, to 
£6 12s, 6d. for doubles, with other gauges in proportion. 

One of the earliest indications of a return of trade to this dis. 
trict, as a result of the close of the war, is the fact that the United 
States Government, in order to replenish its depleted stocks, has 
commissioned Kynochs to supply the large quantity of ten million 
military cartridges. Theorderisaccompanied by acommunicationin 
which the greatest despatch is enjoined in its execution. The 
United States Government is an old customer of Kynochs, but 
the present order is unusually large. During the war these makers 
have, of course, not been pce A to supply either of the belligerents 
with warlike material for the purposes of the contest ; but now 
that the Peace Protocol has been signed this embargo has been 
automatically removed. 

Mainly on account of the higher cost of material, an advance 
has just taken place in wrought iron tubes. Local tube manu- 
facturers have issued circulars announcing that their discounts on 
gas, water, and steam tubes and fittings are reduced 23 per cent. 
gross ; and all galvanised tubes and fittings 5 per cent. gross, All! 
branches of the engineering trades at date are well engaged, with 
good prospects, The Gloucester Railway Carriage and Wagon 
Company recommend a dividend at the rate of 10 per cent. per 
annum ; and Muntz’s Metal Company divide at the rate of 5 per 
cent. per annum on both the preference and the ordinary 
shares, 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester, — As I have anticipated in previous notes, the 
position throughout the iron and steel trades of this district is 
steadily strengthening as the autumn approaches. During the 
past week there has been a further hardening up in prices, and 
the general anticipation is that this will continue, with the result 
that before the close of the year the upward move in the market 
will represent a substantial advance on current rates, whilst it is 
not at all improbable that in some descriptions of material there 
may be a scarcity of supplies, as makers and manufacturers are in 
many cases already so heavily committed, that they will be unable 
to entertain further business of any great weight for anything like 
early delivery. This applies to many of the local and district pig 
iron makers, whilst it is especially the case in the steel trade, 
merchants and consumers complaining that they are already find- 
ing it extremely difficult to obtain their proper deliveries on 
account of contracts placed some time back. 

» A generally active inquiry was reported on the Manchester Iron 
Exchange on Tuesday, both for raw and manufactured material, 
and in pig iron considerable business has been put through during 
the last few days, which has given a decided hardening tendency 
to prices ; and makers in most cases are now cautious sellers, and 
where they have not actually advanced their list rates, they are 
—, declining to give any open quotations at present. The 
poks of Lancashire makers are so full of orders for the next 
month or so that they have practically withdrawn quotations fcr 
the present. Nominally list rates remain at 47s. 6d. for forge and 
49s, 6d. for foundry, less 24 delivered here. Lincolnshire makers, 
who are also heavily sold, have advanced their basis prices 1s. per 
ton, and are now quoting 44s. 6d. for forge to 47s, for foundry, 
net, delivered Manchester, as the minimum. Derbyshire brands 
remain nominally without quotable change at 50s, to 5ls. net, 
delivered here. Outside brands coming into this market have all 
stiffened up quite 6d. per ton upon the prices that were being 
taken last week. In mae cases foundry Middlesbrough might be 
bought at 50s. 1d., but the general minimum quotation for good 
named brands is 50s, 4d., delivered by rail, Manchester, with a 
probability that makers will very shortly officially advance this 
figure. Scotch iron, delivered Manchester docks, is not quoted 
under 50s, 9d. to 51s, for Glengarnock, and 51s, 3d, to 51s, 6d. for 
Eglinton, net, prompt cash, American pig iron rémains much as 
last reported, ranging from 47s, 6d. to 50s. net at the docks, 
according to brand, . 
In tho finished iron trade bars meet with a continued active 
demand, and makers are mostly well sold over tho next couple of 








months, but there is no further quoted change in prices, which, 
however, are firm at £6, as the minimum for Lancashire, and 
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1 ys, 6d. to £6 5s. for North Staffordshire bars, delivered here, 
sh ots and hoops show no appreciable improvement. __ 

. Prices for both raw and manufactured steel fully maintain the 
hardening tendency reported of late, and further advances are 

w being quoted, The minimum for No. 3 foundry hematites is 
yon about 61s, 6d. up to 63s., less 2} ; local billets average £4 10s, 
now ash ; steel bars, £6 7s, 6d. to £6 12s, 6d. and £6 15s.; common 
- oo £6 12s, 6d. to £6 15s.; and boiler plates, £7 2s. 6d. to 
Ne ri delivered in the Manchester district. 
the metal market there has been a considerably increased 
demand for locomotive and marine requirements, and in other 
eneral descriptions of manufactured goods, such as rolled metals 
eI brass and copper wire, there is a steady trade doing, with 
srices all through very firm at the full list rates. 

I Except some slight slackening off, as I reported last week, in 
the weight of new work coming forward, but which is not of 
sufficiently material extent to appreciably affect the position 
generally, activity is fully maintained throughout the engineering 
trades of this district, and the further returns as to employment 
jssued by the various trade unions afford additional evidence of 
the briskness of work at present prevailing. The Steam Engine 

Makers’ Society has not a single member on donation in this im- 
mediate district, and almost equally satisfactory reports have been 
received from other Lancashire centres. Throughout the organisa- 
tion there are only one per cent. on benefit, and this would have 
been further reduced but for the prolonged strike in the South 
Wales coal trade. 

| hear that an extensive electrical engineering works is about to 
be established in the Patricroft district by a well-known Salford 
firm, and generally throughout the above district, where the 
engineering industry has undergone considerable development 
of late years, trade is in an exceptionally flourishing condition. 

The supplementary balance-sheet recently issued by the general 
secretary of the Amalgamated Society of Engineers, dealing with 
the cost of the recent struggle, is scarcely regarded as a very 
serious document by the leading engineering employers. Accept- 
ing Mr. Barnes’ figure that the cost of the « ispute to the Society 
was about £220,000, his attempt to discount this by imaginary 
calculations as to the cost to the employers, is regarded as little 
more than a piece of “bluff,” intended to afford some sort of 
satisfaction to the workmen for the serious disaster which 
the struggle entailed upon themselves and their trade union 
organisation. One of the principal employers in the district 
remarked, that so far as his own firm was concerned, the actual 
joss sustained through the strike was comparatively small, consider- 
ing the protracted nature of the struggle. The year, of course, 
should have been an exceptionally good one, but as a result of 
the strike their turnover was reduced to something like what it 
would have been during a year of depression. In fact, there had 
been years of bad trade when the results had been much worse 
than they were during the recent strike. That, so far as they 
were concerned, represented the loss to them caused by the strike, 
and be had no doubt the position would be much the same with 
regard to many other large engineering establishments throughout 
lancashire. As to what may be termed the actual ‘fighting 
cost” of the strike, this fell very lightly upon the engineering 
trade employers, as | know that there were contributions from 
other branches of industry more than sufficient to cover any 
special expenditure of this kind necessary for carrying on the 
struggle. 

In the coal trade of this district the increasing demand which 
has been reported recently for shipment is enabiing collieries to 
work pretty near full time, and even the better qualities, which 
continue necessarily just now in only slow demand for house-fire 
purposes, are in request for shipment to Irish and other British 
ports, whilst the lower qualities are in brisk demand, as 
steam coal for general shipping requirements, with the result 
that surplus supplies, which usually have to be put down 
into stock during the summer, are in many cases moving away, 
and prices are not only firm at recent full rates, but 
some of the leading colliery proprietors have under contem- 
plation an advance in their quotations with the commencement 
of September. All the lower qualities of round coal are in good 
inland demand for steam, forge, and general manufacturing 
purposes, and prices, which have been gradually stiffening up, 
average about 7s. to 7s. 6d. at the pit. Engine classes of fuel are 
also moving off without much difficulty, although here and there 
the holidays just now going on in the various manufacturing 
districts cause a temporary stoppage of deliveries to works. Not- 
withstanding this, however, it is only some of the very inferior 
sorts that are at all plentiful in the market, and prices tend up- 
wards, common sorts fetching about 3s. 6d. to 3s, 9d.; medium, 


4s, to 4s, 3d.; and best qualities, 4s. 6d. to 5s. per ton at the pit | 


mouth, 

For shipment the demand continues active, with colliery repre- 
sentatives holding out for slight advances on late rates. Ordinary 
steam coal is not quoted under 9s. 9d. to 10s., with better 
qualities fetching 10s. to 10s. 3d., delivered Mersey ports, and 
about lls, quoted for delivery Partington tips, Manchester Ship 
Canal, 

In view of the uncertainty which prevails as to the probable 

outcome of the voting that has been going on amongst the mem- 
bers of the Miners’ Federation of Great Britain on the recent 
settlement proposals, and as in some quarters there would seem 
to be fears that there may possibly be a renewal of trouble 
between the miners and the coalowners, the following informa- 
tion which I have obtained from official quarters may perhaps tend 
toallay any undue apprehension. Practically the whole of the 
districts of the Miners’ Federation of Great Britain have now taken 
the votes of their members on the settlement proposals drawn up 
at the recent joint meeting of employers’ and workmen’s repre- 
sentatives, and which provided for an advance in October of 24 per 
cent., and the establishment at the commencement of 1899 of a 
Concilliation Board to regulate wages within certain limits for a 
space of two years. The Lancashire miners have, I am told, recorded 
a majority against the terms, although this is not of anoverwhelming 
character, whilst, on the other hand, the miners of Cumberland, 
Derbyshire, the Midland Counties, and North Wales, are in favour of 
the settlement proposals. No definite results are to hand from other 
districts, but I understand that they will showaconsiderable division 
of opinion on the question. The whole of the results will be commu- 
nicated to a special meeting of the Federation to be held to-morrow 
—Friday—in Birmingham. From what I can gather it does not 
appear probable that those of the miners’ leaders who have been 
recommending the men to reject the proposed terms, and seck a 
greater immediate advance, would be willing to go to the length of 
astrike in case this was discovered to be the only alternative if 
the miners did not accept the conditions to which the coalowners 
have agreed, The general secretary of the Miners’ Federation— 
Mr, Thos. Ashton—has also expressed to me the opinion that the 
pes question would probably be settled without any serious 
rouble, 
_ The Miners’ Federation of Great Britain has assumed a very 
independent attitude on the question of trade union federation. I 
am officially informed that the Federation has not taken a vote, nor 
1s it intended to take one, on any of the various schemes that have 
been put forward. he position they adopt is that a federation of 
unions would be of no benefit to them, as the miners have already 
& powerful federation, which, in the words of one of their leading 
officials, ** it will take the other trades a long time to equal.” A 
federation of unions would not furnish the miners with any nore 
expeditious method of settling disputes than that which is at pre- 
Sent in vogue in the various districts of the Miners’ Federation, 
In fact, it is thought that the interference of a general trades 
federation in local colliery disputes would only tend to create un- 
hecessary confusion and delay. 

Barrow.—There is a very strong market in hematite pig iron 
and the business offering is far greater than makers can at present 
accept. ‘They have forty-one furnaces in blast, and cannot light 
any more, as the supply of raw material is short, Further than 











this makers who have to depend on their supplies of iron ore from 
independent raisers find it next to impossible to work at a profit at 
present prices, Mixed Bessemer numbers are quoted at 53s. 6d. 
to 54s, per ton net, f.o.b., and warrants have advanced to 52s. 9d. 
net cash sellers, 52s. 84d. buyers. During last week stocks were 
reduced 671 tons. They now stand at 144,335 tons, or a decrease 
of 40,095 tons since the beginning of the year. 

Iron ore is at 13s, 6d, per ton for good ordinary sorts, net at 
mines. est sorts are at 16s, and 17s. per ton. Spanish are at 
about the same price, but the supply has not lately been so full. 

Steel makers are very well off for orders, and report a continu- 
ance of a brisk demand for heavy steel rails, shipbuilding material, 
hoops, castings, and the usual variety of the products of the mills 
in this district. Prices are firmer and higher. Heavy steel rails 
are at £4 123. 6d., and heavy ship plates at £6 2s. 6d. nominal, 

Much briskness is noticeable in the shipbuilding and marine 
engineering business, Orders are plentiful, and builders at 
present have their hands full, although they are on the look-out 
for new and important orders to take the place of those now 
receiving attention. The work in hand is mostly for the British 
Admiralty, and local yards are likely to be busy with this class of 
work for a considerable time to come. 

The coal and coke trades are very brisk, and the recent advance 
in prices is fully maintained. Coke is now costing 17s. 6 
delivered at West Coast furnaces. 

The shipbuilding trade is fairly well employed. During last 
week there was exported from West Coast ports 7550 tons of pig 
iron and 8080 tons of steel, as compared with 7500 tons of pig iron 
and 14,707 tons of steel in the corresponding week of last year, 
showing an increase of 50 tons of pig iron and a decrease of 6627 
tons of steel. The total exports for the year total up to 322,990 
tons of pig iron and 344,317 tons of steel, as compared with 
273,011 tons of pig iron and 286,517 tons of steel in the corre- 
sponding period of last year, showing an increase of 49,979 tons of 
pig iron and 57,800 tons of steel. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


A very satisfactory report can be given respecting business in 
the iron and allied trades this week, and particularly in the pig 
iron branch; both the demand and prices have been progressing at 
a rapid rate, and it may fairly be said that there is a distinct 
boom. The quick advance in prices has caused quite a rush of 
buyers, and many more sales might have been effected if the 
makers had been in a position to supply the iron, An active trade 
is always looked for at this time of the year, but the animation is 
much beyond what was expected, judging by the quietness which 
was reported in May and June. The price realised for No. 3 
Cleveland pig is above any that has been realised this year, and is 
only 9d. short of the maximum of last year, so that it is 
predicted that a higher range of prices will be attained this 
autumn, more particularly as the upward movement commenced 
from a higher basis. Generally the best prices are realised to- 
wards the end of September or in the early part of October, so 
that there is yet plenty of time for rising prices. The difficulty of 
getting adequate supplies of Cleveland foundry pig iron is greater 
now than it was last year, and people who were able to buy No. 3 
G.M.B. at 41s. last week, had to pay 41s. 9d. on Tuesday, and 
42s, 3d. for prompt f.o.b. delivery has now to be given, and even 
at that little can be had, because as a matter of fact there is so 
little available for sale, and merchants who have sold without fully 
covering are not in an enviable position at present. German mer- 
chants are very keen buyers now, and large deliveries are deing 
made on their account. 

One important fact in connection with the pig iron trade is the 
extraordinary scarcity of Cleveland foundry iron, and especially 
No, 3, and with buyers it has become not so much a question of 
price as one of the possibility of securing what they need of this 
quality. Not since the summer of 1892 has foundry iron in this 
district been so scarce, and then it was so under different circum- 
stances, for the scarcity was caused by the cessation of operations 
at every one of the furnaces producing Cleveland iron, owing to 
the miners’ strike in Durham county stopping the supplies of coke. 


| Now the production is large, but it is not equal to the requirements, 


and stocks are small. Some makers are quite cleared out of 
No, 3, and, taking the whole of the North of England, it is calcu- 
lated that there is not 10,000 tons in the hands of producers. 
Merchants complain of the great delay in executing orders, and 
the wharves are so overcrowded with shipping that there are con- 
siderable waits before some of the steamers get their cargoes, 
which means that demurrage will have to be paid. 

As indicating the state of affairs, it may be stated that one of 
the chief pig iron making firms in the district began the week with 
a stock of Jess than 30 tons of No. 3, and a merchant, who had 
4000 tons due to him this week could only get 1000 tons. If such 
is the position of affairs with the autumn shipping season just 
commencing, greater scarcity and higher prices must be looked 
for next month and in October, so that makers are in no hurry to 
sell for delivery more than three or four weeks forward. On 
account of this scarcity of Cleveland foundry iron, consumers have 
to resort to the public warrant stores to make up deficiencies in 
their supplies, and there have been considerable withdrawals from 
Connal’s stores during the last few days. The effect of that is 
being seen in the rapid advance of the prices of warrants, which 
in its turn will help up makers’ prices. No. 1 Cleveland pig iron 
is now at 44s., No. 4 foundry at 40s. 6d., and grey forge at 39s. 
The last two have not improved in the same proportion as No. 3, 
but they are more plentiful ; indeed, considerable stocks of forge 
are held, and these are being increased this week, because nearly 
all the finished iron works are idle in the neighbourhoods of 
Middlesbrough and Stockton on account of the races at the latter 
town. 

Prices of hematite pig iron have been raised, though not to the 
same extent as those of No, 3 Cleveland foundry iron. Makers, 
however, will not accept less than 52s, per ton for mixed numbers, 
especially fas warrants are above that, and West Coast iron also. 
Rubio ore has not shown any increase in price this week, as there 
is a plethora of supply, and no likelihood of the deliveries being 
interfered with. Average Rubio can readily be bought at 14s, per 
ton delivered at wharf on Tees or Tyne. 

The exports of pig iron from the Cleveland district this month 
are extraordinarily good, far surpassing anything that has been 
recorded this year, and exceeding even the remarkable figures of 
the corresponding month last year. The quantity shipped up to 
the 16th inst, was 62,040 tons, as compared with 47,305 tons last 
month, and 56,688 tons in August last year. If the iron were 
forthcoming even larger ig would be reported. The stock 
of Cleveland pig iron on Wednesday night was 89,140 tons, a 
decrease for the month of 2880 tons. The stock of hematite pig 
iron was 42,145 tons, decrease for month 640 tons, 

The demand for finished iron and steel, which for a long time 
has been good, shows further improvement, and manufacturers 
look forward with confidence to the future. They have had at 
least two years of prosperity, or rather full work, and they believe 
that the next twelve months will be as satisfactory to them as the 
last have been, The manufacturers of plates and angles report 
increased deliveries on export account, and orders from abroad are 
well maintained, notwithstanding the comparatively high prices 
that are asked. Many German consumers prefer English plates, 
notwithstanding that they are dearer than those made in their 
own country, the better quality making up for the extra price. 
Steel ship plates are not under £6 ; while iron ship plates are at 
£5 17s. 6d.; steel boiler plates, £6 15s.; steel ship angles, £5 lds. ; 
iron ship angles, £5 12s. 6d.; packing iron, £4 17s. 6d.; common 
iron bars, £5 10s.; steel] sheets, singles, £7 5s.; all less 25 per cent., 
f.o.t. The demand for heavy steel rails is good ; makers are very 
well supplied with orders, and exports are large. While almost 


all the manufactured iron and steel works on Tees-side are idle 
this week, the rail mills are kept in full operation as usual. 
Messrs. John Abbot and Co., Limited, Park Ironworks, Gateshead- 
on-Tyne, will pay a dividend of 7 per cent., as the result of the 
operations during the last financial year. For the previous year 
they paid 5 per cent. ‘he directors state that the prospects for 
the next twelve months are very promising. 

Mr. Robert Forster, who has been for forty-two years under the 
Stockton and Darlington and North-Eastern Railway companies, 
thirty-eight of which he has been chief mineral traffic inspector 
for the ‘l'ees-side and Cleveland district, has just retired ; and is 
succeeded by Mr. Robert Crowe, who has been his chief assistant 
for some years. Mr. Forster was held in high esteem by the 
traders of the district. 

The Newcastle Town Council are about to carry out some very 
important improvements on the Quayside, the whole cost of which 
is estimated at £234,000. This week the expenditure of £84,000 
as an instalment was sanctioned, and it is to cover the cost of erec- 
tion of a range of sheds from the Milk Market to the Swirle, 
together with railways, cranes, lifts, &c., and the re-building of the 
quay at the Rotterdam and London wharves, and the 80-ton crane 
berth, It is stated that many large merchants have about 75 per 
cent. of their goods sent to Hull, Grimsby, and Hartlepool, because 
there are not adeyuate facilities for the steamers at Newcastle. 

It is reported that the North-Eastern Railway Company is 
considering a scheme for the construction of another high-level 
bridge at Newcastle-on-Tyne, in order to relieve the present high- 
level bridge, and to improve the communication between the 
Central Station at Newcastle and the South. The traffic has quite 
outgrown the accommodation afforded by the present bridge, which 
was built nearly fifty years ago from the designs of Mr. Robert 
Stephenson. The new bridge will cross the Tyne about midway 
between the High-level and Redheugh bridges. Its northern end 
would be near the Forth banks, while the southern end would be 
near the eastern end of Askew-road, Gateshead. Four lines 
of rails are to be provided, and when built it will accommodate 
chiefly the through traffic, the present bridge being used mainly 
for local traffic across the river. Plans have already been pre- 
pared, and an early application to Parliament for the necessary 
legislative sanction is to be made. 

The following grades of workmen at the shipyards on the Tyne, 
Wear, and Tees received advances last Saturday, under arrange- 
ments with the Shipbuilders’ Association :—Boilermakers, including 
platers, anglesmiths, riveters, caulkers, and holders up, 5 per 
cent. on piece, and ls. 6d. on time; blacksmiths and forgemen, 
5 per cent. on piece, ls. 6d. time; brass turners, fitters and 
finishers, and coppersmiths, 24 per cent. piece, 1s, time ; drillers, 
5 per cent. piece, ls. time; enginemen, cranemen, boilermen, 
firemen, strikers, labourers, and helpers, ls. on rates of 24s. and 
over, 6d. on rates under 24s.; joiners and shipwrights, 1s, 6d. on 
time ; painters and plumbers, ls. on time. 

The coal trade is very active, though perhaps less so than it has 
been, as some of the consumers are holding back in the hope that 
there will be an early termination of the struggle in South Wales, 
and that it will then be possible to get fuel at lower prices. They 
have to pay 16s. to 17s. per ton, f.o.b., for best steam coal, to be 
loaded this month ; but for September loading 14s. 6d. has been 
accepted. Deliveries of gas coals are increasing, as the companies 
are now intent upon getting in stocks to prepare for the longer 
nights. House coal is also more freely exported, but local 
deliveries are somewhat slack. The price of good Wallsends is 
13s., and second qualities are at 12s. per ton, f.o.b. Blast furnace 
coke has been advanced 3d. per ton, and the average paid is 
14s, 6d. per ton, delivered at the Middlesbrough furnaces. Foundry 
coke is 17s. to 17s, 6d. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE pit lads’ strike still lingers in part of the Yorkshire district, 
the young miners showing an indisposition to listen either to the 
management of the coal pits or the advice of the men’s leaders. 
It is not expected, however, that this difficulty, which has caused 
a good deal of inconvenience and loss, will be protracted much 
longer. With regard to the general wages movement, the men 
are standing out for more than their leaders have counselled them 
to accept, and although the position is at present somewhat 
prickly, it is believed that peace will be maintained in the coal- 
field. The coalowners point out that the average values of coal 
are not higher than they were four years ago, at which date the 
10 per cent. was granted in order to make up the 30 per cent. now 
ruling as the minimum for two years. It is further pointed out 
that as soon as the Welsh miners get to work again present values 
are bound to drop. In the house coal trade the pits continue to work 
well, the pressure for steam and manufacturing fuel causing the 
output of house sorts to be rather above the average. In more 
quarters than one, stocks are seen to be accumulating, and if 
this condition of affairs continues the expectation of getting the 
winter advance a month earlier than usual will be disappointed. 
The weight of coal going to London by sea having materially 
decreased, Yorkshire and Midland coal generally is being more 
heavily ordered. Supplies, however, are quite equal to the 
demand, and merchants can do no more than maintain values. Best 
Silkstones fetch 9s. to 9s. 6d. per ton; ordinary from 8s. 6d. per 
ton; Barnsley house, 8s. to 8s. 6d. per ton ; seconds from 7s. per 
ton. The market for steam coal is equal to taking all that is 
brought to bank, advances being obtained from that portion only— 
a small proportion of the output—which is not contracted for. 
For shipping purposes Hull, Grimsby and Goole are all taking 
more than the average weights ; the demand, indeed, for the best 
qualities of hards being so large that buyers have to “fill up” 
with secondary grades. The railway companies are also requiring 
deliveries in excess of the usual contract quantities, and a large 
consumption is going on in the iron and home trade generally. 
Barnsley hards are quoted 7s. 9d. to 8s. 6d. per ton ; seconds from 
6s. 6d. per ton. (as coal is freely delivered on contract account. 
In engine fuel the closure in Wales is causing fresh temporary 
markets to be opened. These, of course, will only continue so 
long as the dispute is unsettled. Nuts are easily saleable at 6s. to 
7s. per ton; screened slack from 4s, 6d. per ton; pit slack from 
2s, 6d. per ton. Coke maintains full values ; ordinary, 9s. to 10s. 
per ton ; best coke, 11s. to 12s. per ton. 

In the iron and steel branches, and throughout the wide range 
of the heavy trades generally, the reports continue to be of a 
most gratifying character. Full work is at present being found in 
almost all departments, and the prospects point to further 
improvement as the year goes on. In the iron market there is 
more activity, and prices are tirm both in hematites and other 
descriptions of finished iron. West Coast hematites are now 
quoted at 61s. 6d. to 62s. 6d.; East Coast, 60s. to 61s.; forge iron, 
48s. to 43s. 6d.; bars, £6 to £6 5s.; sheets, £7 to £7 10s. It was 
feared some time ago that difficulty would be experienced in 
getting adequate supplies of ore from Spain, That has not been 
the case, and now that the war is over all apprehensions in that 
direction are at an end. 

The steel houses are at present experiencing an improving 
demand for steel in the best qualities, which are being ordered 
in greater weights than has been the case for some time. In the 
early part of the year business was somewhat languid in the better 
brands of steel; but business since then has taken up fretty 
generally, and if it were not for the difficulty of obtaining adequate 
supplies of best Swedish material a great deal more might be done. 
Steel for tool-making purposes is also in increased request, and 
the rolling mills, tilts, and forges are all fully engaged. 
similar satisfactory report comes in from the military, marine, and 
railway material departments, 

There is not quite so satisfactory a state of affairs in the lighter 





staple trades. The cutlery manufacturers are generally quiet. 
Several firms have had to put their men on short time, and others 
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have been compelled to reduce their staff. The close of the war, 
it is hoped, will lead toa revival of business in the Spanish markets, 
as well as in South America. The trade with Spain and her 
dependencies has been in a state of collapse during the conflict, 
and it will take a considerable time now before a better feeling 
prevails in Spain, as well as in various markets where Spanish in- 
fluence prevails. Very little is doing with the United States, and 
there is not much expectation of business being better except in a 
few of the more costly goods, which wealthy Americans prefer to 
have from Sheffield. In the wide range of cutlery used throughout 
the States, America is becoming more and more a self-supplying 
country. 

The Sheffield moulders are agitating for an advance of 2s. a 
week. This would raise the standard wages for moulders to 403. per 
‘week. Th employers have held a meeting to consider the applica- 
tion, but the result has not transpired. The men state that the 
masters are introducing a policy by which they insist upon more 
freedom of management and the right to pay men according to 
their skill and the amount of work they do. The moulders held 
a meeting at Sheffield on Tuesday, when it was resolved to appoint 
eight members of their two local branches of the Ironfounders’ 
Society to meet a deputation of the employers with a view of hold- 
ing a conference, which the latter had suggested. In the event of 
the conference proving unfavourable to the demand for higher 
wages, the men intimate that they will hand in their notices on 
Saturday. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a firmer tone in the iron market since last 
report. Prices of pig iron warrants have gone up about ls. per 
ton, on account chiefly, it is alleged, of the ‘‘ bears” finding it 
judicious to cover over sales. A couple of weeks ago a consider- 
able quantity of iron had been sold for a fall, because of the 
marked reduction in the shipments of pigs from Middlesbrough ; 
but as these are now on the increase, the operators for the fall 
have evidently been retracing their position. The business that 
has taken place in all kinds of iron has been largely for future 
delivery. 

Scotch warrants have been done from 47s. 4d. to 47s. 64d. cash, 
and 47s. 54d. to 47s. Sid. one month. There has been little or 
nothing doing in Cleveland iron on the spot, but transactions have 
taken place for delivery in one month at 4is, 104d. to 42s, Od. 
Hematite warrants are likewise in demand, mainly for future 
delivery. Cumberland iron has sold at 52s, 8d. up to 52s. 114d. 
one month. 

There is a steady demand for Scotch hematite, and merchants 
ae 56s. per ton for delivery in railway wagons at the steel 
works, 

The output of pig iron has been well maintained, notwithstand- 
ing certain drawbacks affecting the supplies of ore in one or two 
localities. There are 81 furnaces in blast in Scotland, compared 
with 79 at this time last year; and of the total 42 are making 
hematite, 33 ordinary, and 6 basic pig iron. 

Special brands of Scotch makers’ iron keep firm as a whole, 
while in several instances the figures have been gradually advanc- 
ing, with a steady demand on the part of the consumer, Govan 
and Monkland, f.o.b, at Glasgow, Nos. 1, 47s. 104d.; Nos. 3, 
47s. 44d.; Wishaw and Carnbroe, Nos, 1, 48s.; Nos, 3, 47s. 6d.; 
Clyde and Calder, Nos. 1, 51s. 6d.; Nos. 3, 47s. 6d.; Gartsherrie 
and Summerlee, Nos. 1, 52s. 6d.; Nos. 3, 48s.; Coltness, No. 1, 56s. ; 
No. 3, 48s. 6d.; Glengarnock, at Ardrossan, No. 1, 52s.; No. 3, 47s.; 
Eglinton, at Ardrossan or Troon, and Dalmellington, at Ayr, 
Nos. 1, 48s. 6d.; Nos. 3, 47s. 3d.; Shotts, at Leith, No. 1, 52s.; 
No. 3, 48s. 6d.; Carron, at Grangemouth, No. 1, 52s. 6d.; No. 
3, 49s. 

The stock of pig iron in Glasgow warrant stores has been 
reduced 239 tons in the past week. There have been comparatively 
heavy arrivals of Cleveland iron at Grangemouth, these amounting 
in the past week to no less than 11,433 tons, which is 4566 tons 
more than in the same week of last year. 

The finished iron and steel branches are well emploved, the 
demand for steel is particularly good, and the inquiries being 
made appear to indicate that a large amount of business has yet 
to come forward. Makers of steel bars and plates have been 
obtaining gradually advancing prices. 

Pig iron exports are only moderate ; in fact, they are rather dis- 
appointing. The quantity despatched from Scottish ports in the 
past week amounted to only 4071 tons, compared with 4789 in 
the same week of last year. To Australia 595 tons were de- 
spatched, Germany 551, Holland 465, Italy 220, South America 25, 
India 60, France 130, Belgium 30, Spain 20, other countries 40, the 
— shipments being 1935 against 1442 in the same week of 

897. 

The result of a second competition for 1000 tons of cast iron 
pipes for the Waterworks Committee of Glasgow Corporation is that 
a Philadelphia firm has tendered the lowest, being some £60 
below the cheapest offer made by a Scotch founder. 

The Cunard Steamship Company is reported to have placed an 
order with the Clydebank Shipbuilding and Engineering Company, 
Limited, for a steamer of 12,000 tons. The new vessel is expected 
to be about 580ft. in length. 

The coal shipments from Scottish ports in the past week 
amounted to 224,449 tons, compared with 198,581 tons in the 
corresponding week of last year. The demand has been active, 
both for home consumption and shipment, and, owing to the 
colliers keeping idle days in a number of localities, supplies have 
not been so regular as of late. Main coal is dns f.o.b, at 
Glasgow, 9s. 6d.; splint, 9s. 9d.; ell, 10s, 3d. to 10s, 9d.; and 
steam, lls, per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
ProrLE who remember in the labour struggles of twenty-five 
years ago coal prices running up to 27s. and even 30s. per ton, are 
anticipating similar figures. Best steam has been kept very 
steadily at 21s. to 22s, 6d. at Cardiff for some time, but of 
late there has been a distinct advance. The demand for steam 
and semi-bituminous is greater than the supply, and as a result 
prices for prompt and early deliveries this week are showing an 
upward tendency. Last week large quantities of coal from Cardiff 
went to the Red Sea, to Genoa, Denmark, Sweden; a cargo to 
Cronstadt, to the Danube, Brazil, several to France, Colombo, and 
Alexandria, One for Perim—the Red Sea—was a fine cargo of 
5900 tons. This week again several large consignments have 
gone to Egypt, keeping up the usual order of things for 
the Welsh oval steamers to be at the base of the British 
army. As a consequence of the pressure for supplies, 
most of the non-associated collieries are working at high pressure, 
North Blaina, a good Monmouthshire coal, was used by a Liver- 
pool firm from Newport and is doing well, and so, in fact, are all, 
and even secondary coals, which in ordinary times are often a 
drug, are having a busy experience. No. 3 Rhondda for some period 
has not figured in quotations, but of late another has come under 
notice as the ‘“‘ Barry Rhondda.” As regards competitive coals, a 
good deal of Staffordshire is figuring. London, T ten, has been 
complaining vigorously about the smoke and the absence of Welsh 
coal, and railway men generally in connection with Wales and 
the borders have the same grievance. In stations and tunnels 
the smoke nuisance is a conversational item, and may prompt 
measures to get better results from northern coals than are now 
obtainable in which case the Welsh strike will not have been an 
unmitigated evil. 
Mid-week quotations on ‘Change, Cardiff, were as follows :— 
Best steam, 24s. to 25s.; seconds, 20s. to 22s.; drys, 17s. 6d. to 
18s, 6d.; best Monmouthshire, 20s. to 21s.; seconds, 16s, to 17s,; 


best small, 12s, 9d. to 18s.; seconds, 10s, 6d. to lls. 3d. It will 
be seen from this that small coal has now passed the selling price 
of large before the strike, 

As regards house coal, the inquiry is rape 4 steady, and 18s. 
to 20s. freely quoted. No. 2 Rhondda is at 15s. 6d. to 16s. 6d.; 
through and through, 12s, 3d. to 12s, 6d.; small, 10s. 6d. to 
10s. 9d. 

Swansea coals, steam and bituminous, are still subject to private 
arrangement. Anthracite coals are as follows :—138s. to 14s,; 
second quality, 12s. to 13s.; ordinary large, 10s. to 10s. 6d.; 
small rubbly culm, 5s. 6d. to 6s., Swansea, f.o.b., cash less 3 and 1 
per cent. 

Colliery enterprise is to the fore. A strong company has been 
formed at Swansea and Llansamlet to discover the Cribbwr vein, 
and allied, at a place near Bryncethin, 

The Mountain Colliery, Gorseinon, near Swansea, with the 
whole of the plant, &c., is to be brought to the hammer on the 30th, 
and bids fair to attract a large number. I note in the list engines 
by Hawthorn, Davey, and Co., pumps by Millbrook Company, 
boilers by Fernihough and Son, Leeds, and. others by Walham 
Forge, Warrington, Waddle fans, Worthington and Tangye 
pumps, Pooley scales, &c. 

On ’Change, Swansea, mid-week, it was reported that there had 
been a steady advance in the price of pig iron, Scotch warrants 
having touched 9d. more, Middlesbrough a little more than this, and 
hematites as much as ls,, the market remaining firm. In the 
matter of hematite there has been a run of late, and there is a 
strong likelihood of an increase, as long as the furnaces on the hills 
are idle. Hence it was suggested that the effects of the present 
disastrous strike will soon be felt in other districts than South 
Wales. The increase in the cost of manufacture may be expected 
to become serious, iron being the basis of all other operations. 
The price of finished steel is already reported as running upwards 
in proportion to the extra cost of raw materials. In the general 
trade of bars and sheets it was shown that the extra cost was 
shutting Wales out from foreign traffic, which was being secured 
by Belgium and America, 

The only quotations given this week are as follows :—Pig iron, 
Glasgow warrants, 47s. 34d., cash buyers; Middlesbrough 
No. 3, 41s. 84d. prompt ; other numbers in proportion. Hematite 
warrants, 52s. 9d. to 52s, 10d. for mixed numbers, f.o.b., Cumber- 
land, according to brand. Middlesbrough hematite, 52s, Tin- 
plates: Bessemer steel cokes, 10s. 3d. to 10s. 6d.; Siemens, 
10s. 9d. to 1ls.; ternes, 18s. 6d. to 21s. 6d.; finished black plates, 
£8 to £8 10s.; Canadas, £7 to £7 10s. Siemens tin-plate bars, 
best £4 10s. 

Tin-plate shipments have been small of late. Makers say that 
the price, as quoted, is quite inadequate to meet the extra cost 
of manufacture that is incurred through the extra cost of steel 
and coal. Last week the shipment from Swansea was confined to 
24,015 boxes, and the receipts from works only totalled 38,061 
boxes, leaving stocks at 137,479 boxes. It is quite understood at 
Swansea that a reduced number of mills will be soon at work. 
The collective output of the Swansea Valley last week was about 
a thousand boxes less than the weekly average. Owing principally 
to insufficient supply of pig iron, both furnaces at the Duffryn 
were compulsorily closed down for nearly the whole of the week. 
Pontardawe and Landore are busy, mills at the Morriston and 
Midland again in full drive. In the tin-house departments matters 
continue gloomy. The strike of the Duffryn and Foxhole tinmen 
exhibits no intention of coming to an end, The men appear to 
overlook the fact that the mills can be kept going on black plate 
for an indefinite period. 

In the Briton Ferry district the outlook is very serious, All the 
mills are now stopped at the Villiers tin-plate works, and only 
three at the Gwalia and three at the Baglan Bay are in operation. 
An average make of hematite is reported from Briton Ferry iron- 
works and the Briton Ferry steel works. 

In the Llanelly district no further movement has been taken to 
bring about a meeting between workmen and employers with 
regard to the suggested new scale. The Ashburnham Works, 
Burry Port, are being ‘‘ got into readiness.” The new enamelling 
works are reported a sone of the finest and the largest in the country. 

Another new industry in the district is that of the Sulphide 
Reduction Company, which lately took the old Cambrian Works at 
New Dock. Complex ores are being treated there by a new 
chemical process, which is alleged to be superior in a marked 
degree to the mechanical means usually employed. 

At Swansea last week coal shipments were very large, and exceeded 
the total of the corresponding week last year. The principal 
shipments were to France and Russia, The patent fuel trade was 
also good: total shipment 8510 tons. In the Cardiff district 
patent fuel is in brisk demand at 16s. 6d. to 18s.; furnace coke, 
18s. to 19s.; foundry, 22s. to 26s, Pitwood improving, and prices 
ranging about 14s. 6d. Itis evident that when the pits start there 
will be a large demand, and hence the heavy consignments which 
have ‘‘ blocked ” business. 

The Brecon Railway report is, in accordance with others, a 
revelation of the mischief being done by the strike, and of admirable 
arrangements for development and improvement thwarted by the 
unrelented action of delegates. No dividend is reported on 
ordinary, and only on ‘‘ A” debentures. 

At the Taff Vale half-yearly meeting, under the presidency of 
the new chairman, Mr. Vassall, he ‘‘regretted that the directors 
were not in a position to recommend the payment of any dividend, 
all due to the miserable South Wales strike, which had existed 
since All Fools’ Day. Their receipts had fallen off by £111,000, 
but in the expenditure they had effected a saving of £37,741.” 
After a long vindication of the action taken by the Taff Vale with 
regard to the several Bills promoted or opposed, and the ability 
displayed by the general manager, Mr. Vassall announced the 
election of the Hon. Ivor C. Guest, eldest son of Lord Wimborne, 
to the directorate. 

The announced sales coming off in connection with iron, steel, 
and tin-plate include that of machinery, loose plant, stock-in- 
trade, stores, &c., at the Landore tin-plate works, and that of 
Upper Forest and Worcester Works at Morriston. The fact that 
the latter is to be put up in one lot is taken as a hopeful sign. I 
see the Vulcan Foundry, near Brynmaur, with all machinery and 
plant, is to be brought to the hammer this week. ; 

The Board of Trade certificate approvmg of the Swansea Cliff 
Railway has come to hand, and the directors met on Monday to 
consider the taking over of the line and beginning traffic. 

A “movement” has been under discussion to transfer Board of 
Trade inquiries from Cardiff to Newport. It has been decided to 
hold the next inquiry there, but the whole matter is to be care- 
fully considered before being treated as a precedent. 

The systematic attempt by rivals to crush out new industries, as 
well as hamper old ones, has been illustrated in the Newport, 
Mon., district, of late. A new spring factory has been established 
at Ebbw Vale, and as no skilled workmen were obtainable locally, 
men were procured from the Midlands and the North of England. 
All the men engaged in this industry had to be connected with 
the society before they were allowed to work, and the factory at 
Ebbw Vale bad been enrolled under the society. Upon the men 
coming to Ebbw Vale they were made acquainted with the rules 
and consented to abide by them, the notice requiring one week on 
each side. Both men left the work incomplete and went back to 
the North. ‘The manager of the spring factory sued the men for 
damages this week in Tredegar Court, and stated that the action 
of the men was a systematic attempt on the part of firms in the 
North of England to cripple the tradein Wales. Judgment given 
for the amount claimed. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
Activity in the various departments of the Silesian iron trade 








continues very satisfactory, nearly all the works having a heavy 











———=—:_ 
amount of orders for next quarter’s execution, and some 
well booked for the first quarter in next year, Prine ven 
naturally, firm °8 are, 

The raw and manufactured iron market in Rheinland-West hal; 
remains exceedingly strong and active ; there is rather an ab lia 
ance of orders in most departments, and makers can only with mv 
culty satisfy their customers. The pig iron trade is remarkaht’ 
brisk, and the present firm tone is likely to be well maintained ; 
some time to come; all dissension between the Luxemby ee 
Rhenish- Westphalian Syndicate has now been settled, the hoe 
Convention having been prolonged till 1900. Prices have ane 
altered, but it need not be mentioned that much firmness prey; x 
In the finished iron department makers are all exceedingly bus 
upon orders for bars and light sectional iron, demand for mu 
latter being very big. e 

Quotations are improving rather slowly. Briskness prevails j 
the steel trade, the former dulness having given place to healthy 
activity ; quotations are gradually moving upwards, he inn 
mills are reported to be very busy ;. prices remain without mater’ 
alteration, only here and there’concessions had to be granted I 
Hamburg, American gas. pipes are ‘sold’at very low prices, “a 
this has compelled the German Gas Pipe Syndicate to reduce their 
quotations when large orders are in question. The followin are 
the present list prices for the different sorts of raw and finished 
iron: Foundry pig, No. 1, M. 67 ; No, 3, M. 60; white forge pi 
M. 58 to M. 59; basic, M. 50°60; German Bessemer, M, 6]: Spit 

eleisen, M. 66 to M. 67 ; Luxemburg forge pig, M. 52; bars 

. 120 to M. 125; angles, M. 135; girders, M. 121 to M, 198° 
sheets, M. 165; the same in basic, M. 137°50 to 142-50; boiler 
plates, M. 180; the same in basic, M. 157-50; Siemens-Martin 
plates, M. 157°50; Bessemer rails, M. 120; all per ton, free at 
works, 

Demand is strong on the coal market. The contract for provi- 
sion of coal between the Prussian Railway Ministry and the Rhenish. 
Westphalian coal convention has been prolonged till the end of 
second quarter in 1900, at the former price of M. 9:60 pat. 
Deliveries of coal and coke in the Ruhr district were, for July of 
present year, 3,805,650 t., against 3,635,800 t. for the corresponding 
period last year ; in the Saar district, 568,790 t., against 550,320¢,: 
in Silesia, 1,383,450 t., against 1,261,630 t.; and in the three 
districts together, 5,757,890 t., against 5,447,750 +t. Increase was 
accordingly, for the Ruhr district, 169,850 t.; for the Saar district 
18,470 t.; for Silesia, 121,820 t.; and for the three districts 
together, 310,140 t., as compared to the same month in the year 
before. 

The usual summer’s quietness prevails in the various branches 
of the Austro-Hungarian iron market ; but as the business in iron 
and steel has been very limited for several months past, the present 
lull in demand is, perhaps, felt less than it would have been after 
a period of constant activity. The railway and engineering trade 
is the only department where a lively employment has been main. 
tained for weeks past. 

The Belgian iron business is active in all departments, the 
tendency of prices being exceedingly firm, 

Demand on the Belgian coal trade is likewise strong; house 
coal met with an advance of If. p.t. The import of German pit 
coal to Belgium has been showing a regular and pretty consider. 
able improvement during the last ten years, rising from 337,587 t, 
in 1888 to 1,060,781 t. in 1897. This rise is partly due to the fact 
that gas coal is getting scarce at the Belgian collieries and the gas 
works have to get their supplies from abroad, Germany being a 
favourite market, and it is therefore very probable that German 
import in coal to Belgium will continue to increase, Another 
cause for the rapid improvement in the import of German coal may 
be found in the fact that while in former years the steamers in 
Antwerp filled their bunkers with English coal, they frequently 
take German coal now. 

According to a note from Bern, dated August 11th, the Swiss 
Bundesrath has granted to the Jura-Simplon Railway the conces- 
sion to begin with the building of the Simplon Tunnel. Work is at 
once commenced on both sides. 

German foreign trade in iron, steel, and coal was, according to 
official statement given by the Rhenish- Westphalian Cazette, for the 
first two quarters of present year, as follows:—Import: Pit coal, 
2,526,558 t., against 2,541,573 t. for the same period the year 
before, 1,944,452 t. coming from England; coke, 160,019 t., 
against 210,948 t. in 1897 ; a coal, 4,167,662 t. (3,882,800 t.); 
iron ore, 1,477,553 t. (1,387,584 t.) ; lead ore, 33,184 t. (50,141 t.); 
manganese ore, 46,448 t. (43,935 t.) ; pyrites, 160,920 t. (177,894 t.); 
scrap iron, 8720 t. (22,434 t.); pig iron, 163,893 t. (18,288 t.), 
125,762 t. coming from England and 9808 t. from the United 
States; angles, 73 t. (445 t.); fish-plates and sleepers, 43 t. 
(116 t.); rails, 179 t. (584 t.); bars, 11,087 t. (13,792 t), 5900+. 
coming from Sweden ; billets and blooms, 576 t. (347 t.); plates 
and sheets, 778 t. (1396 t.); the same polished, varnished, &c., 
(2084 t. (2539 t.) ; tin-plates, 4250 t. (6761 t.) ; raw iron wire, 3099 t, 
(2352 t.); the same galvanised, coppered, &c., 491 t. (338 t.) ; cast- 
ings, 5544 t. (2917 t.) ; axles, wheels, &c., 1692 t. (1435 t.); tubes, 
5171 t. (5668 t.) ; tools, sword blades, &c., 410 t. (340 t.) ; sewing 
machines without stands, 753 t. (620 t.) ; bicycles, 588 t. = 34,567 
bicycles and 125 t. parts of bicycles (312 t.) ; 366 t. coming from 
the United States; locomotives and traction engines, 1551 t 
(1317 t.) ; machines, chiefly in wood; 2102 t. (1407 t.) ; the same in 
east iron, 29,768 t. (27,713 t.); sewing machines with stands, 
1389 t. (1832 t.); boilers, 389 ‘t.° (168 t.) Export: Pit coal, 
6,452,712 t. (5,524,912 t.), 2,465,770 going to Austria-Hungary, 
1,666,444 t. to Holland, 625,480 t. to Belgium, 490,527 t. to 
Switzerland, 324,229 t. to France, 362,170 t. to Freihafen Ham- 
burg ; coke, 1,014,982 t. (1,047,897 t.) ; brown coal, 9771 t. (6572 t.); 
iron ore, 1,476,015 t. (1,593,645 t.), 752,099 t. going to France, 
714,326 t. to Belgium ; scrap iron, 47,373 t. (15,363 t.); pig iron, 
91,365 t. (42,400 t.) ; 55,956 t. going to Belgium ; angles, 99, 189. t 
(80,235 t. ); fish-plates and sleepers, 17,905 t. (18,979 t.); rails, 
61,297 +t. (54,916 +.); malleable iron bars, ploughshares, 
138,772 t. (117,277 t.); blooms, raw rails, 20,021 t. (20,411 t.); 
malleable iron plates, 76,185 t. (58,539 t.); the same polished, 
3158 t. (3339 t.); raw iron wire, 50,684 t. (51,002 t.); the 
same coppered, 48,970 t. (42,534 t.); castings, 13,366 t 
(11,968 +.); anvils, crowbars, 1633 t. (1468 t.); anchors, 
chains, 401 t. (266t.); bridges and parts of bridges, 2)44t. 
(2138 t.) ; wire rope, 1266 t. (1163 t.) ; railway axles and wheels, 
16,713 t. (13,733 t.); malleable iron tubes, 14,609 t. (13,988 t.); 
iron manufactured goods, 78,271 t. (71,233 t.) ; wire nails, 25,326 t. 
(27,989 t.) ; hardware, 9402 t. (9775 t.) ; sewing machines, without 
stands, 2119 t. (1999 t.); bicycles and parts of bicycles, 1024t. 
(420 t.) ; needles, 499 t. (539 t.), 250 t. going to China ; locomo- 
tives, traction engines, 5887 t. (7540 t.); machines in cast Iron, 
62,717 t. (55,926 t.); sewing machines, with stands, 3339+. 
(3170 t.); boilers, 5622 t. (1917 t.); machines in malleable iron, 
14,231 t. (11,143 t.). 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

Exports for week ending August 13th were :—Coal: Foreign, 
5020 tons; and coastwise, 9662 tons. Imports for weck ending 
August 16th were :—Pig iron, 1 cargo and 550 tons; iron ore, 
1760 tons ; pitwood, 710 loads ; slates, 1 cargo and 250 tons, scrap 
iron, 240 tons ; 2 cargoes deals ; 2 cargoes timber ; cement, 


460 tons. No quotations for iron ore owing to strike, but prices 


are firmer in the North, in sympathy with rise in hematites. 
Coal: No quotations. Pig iron: Scotch warrants, 46s. 9d. ; 
hematite warrants, 52s. 11d., f.0.b, Cumberland ; Middlesbrough, 
No.3, 42s. 2d., prompt. Steel: Siemens steel tin-plate bars, £410s., 
all delivered in the district, cash. Tin-plates: Bessemer steel, 
coke, 9s, 9d.; Siemens, coke finish, 10s, London Exchange 
telegram: Copper, £51 17s, 6d.; Straits tin, £74 12s, 6d. 
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AMERICAN NOTES. 
(From our own Correspondent.) 

New York, Aug. 12th. 
quere is a noticeable increase in orders for 
machinery and mechanical appliances in 
heavy ¢ actories, and mines ; also an improvement 
ull demand for rolling stock for railroads. 
10 “Government requirements are large also, but 
The reparations of private concerns to extend 
the | facturing capacity in many directions is the 
manu est factor. ‘The iron trade is gaining every 
strong prices keep low and regular. The 
a, of manufacturers to accumulate a certain 
psec of good business is the reason of the 
- prices, apart from the fact that there is 
pe in raw material, or labour, or transpor- 
roe Bar iron is on the point of advancing a 
Se ecause of the oversold condition of many 


* b 
eg in the central west, There is great 
tivity in pipe mills, because of the urgent 
flemand for pipe for oil and gas fields, The 


d for fuel at more and more remote points 
ulating the construction of rather long 
While the railroads are liberally restoring 
their rolling stock and also locomotive capacity, 
the managers do not feel that the time has come 
for them to launch out into the enterprises of 


deman 
js stim 
lines. 


improvement and expansion which have been 
sigeon-holed these many years. But the tempta- 
and incentive are coming. The stockholders 


Tine and abroad are manifesti a broader and 
more liberal feeling. Itis probable that within 
the next year or two a large amount of steel rail 
tonnage Will be placed notonly onnew butold roads. 
Much re-equipment is needed. All our mills are 
doing well, but the structural and plate mills 
lead as usual, In a short time they will be 
practically sold up to the end of the year. There 
are strong probabilities of very heavy require- 
ments being placed this autumn in the way of 
tank plates, angles and beams, &c. Bessemer pig 
js very strong. Forge iron is in better shape, 
put it and foundry iron will bring up the rear in 
the progress towards better conditions. The pro- 
hability of a cessation of hostilities is having a 
good influence, for the American people want to 
get to work. 








LAUNCHES AND TRIAL TRIPS. 


Ox Friday last, August 12th, the fine steel screw 
steamer Arminza, built by Sir Raylton Dixon 
and Company, Limited, Cleveland Dockyards, 
Middlesbrough, to the order of Sehor Ramon de 
la Sota, of Bilbao, was taken out to sea for her 
official trials. Her principal dimensions are: 
Length, 299ft.; beam, 42ft.; depth moulded, 
2Hft. 3in. She is built to Lloyd’s highest class, 
partial awning deck rule, and has a deadweight 
carrying capacity of about 3500 tons on a light 
draught of water. Triple-expansion engines have 
been fitted by Messrs. Blair and Co., Limited, of 
Stockton-on-Tees, having cylinders 22}in., 364in., 
60in. by 39in, stroke, with two large single-ended 
boilers working at 160 lb. pressure. The vessel 
has been constructed under the personal super- 
vision of Captain Luis de Ybarra, The trials 
were most successful, and gave every satisfaction 
to the owner’s representatives, 

The steam yacht Yacona, recently launched 
from Messrs. John Scott and Co.’s shipyard for 
Mr, W. 8S. Bailey, Commodore of the Royal York- 
shire Yacht Club, went on her official trial trip on 
Tuesday, 9th August, from Burntisland Roads. 
The results were highly satisfactory, a speed of 
14 knots on the measured mile being obtained. 
There was a large party on board, and the 
weather being fine, a very pleasant day was 
spent. The party included Mr. W. S. Bailey, 
the owner, Messrs. Crawford, of John Scott and 
Co., builders; Master Baiiey, Messrs. James 
Sheppard, of Burntisland ; Clark, of Edinburgh ; 
W. M. Dow, of Kirkcaldy ; Scott, of Bridge-of- 
Allan; Walker, the superintendent engineer, 
and others. The Yacona is a steel screw yacht; 
length, 188ft.; breadth, 27ft.; depth, 11ft. 2in.; and 
has a Thames measurement of 635 tons. She has 
a bridge deck amidships, extending about 80ft. 
over dining saloon, drawing-room, smoking-room, 
pantry, galiey, and engine and boiler casings, 
with flying bridge over. The officers and crew 
are accommodated foward, as are also the 
bachelors. The owner's room and the married 
and ladies’ quarters are aft. The panelling 
throughout is in an elegant style, the forward 
panelling being in oak, and the aft in mahogany. 
She has been supplied with electric light by 
Messrs, Holmes and Co., Newcastle and Glasgow ; 
steam windlass by Messrs. Harfield and Co., and 
steering engine by Messrs. Alley and M’Lellan. 
The propelling machinery was supplied by the 
builders, and was sufficiently powerful to drive 
= Yacona from Burntisland to Hull in seventeen 

ours, 

Messrs, Bartram and Sons recently launched 
at their South Dock Shipbuilding Yard, for 
Messrs. Charles Howard and Sons, London, a 
large steel steamer of the spar-deck type, wit 
poop, extra long bridge and topgallant forecastle. 
Che principal dimensions are as follows :—Length, 
da0ft.; breadth, 45ft.; depth, 26ft. 9in. ; and 
gross tonnage about 3500 tons. She has been 
built to take the highest class in Lloyd’s Registry, 
and under the personal supervision of Mr. James 
Pollock, of London, and Captain Edward, of 
Sunderland, on behalf of the owners. The hull 
is divided by six steel water-tight bulkheads, 
and there is also a cellular double bottom divided 
into tanks for trimming purposes and of sufficient 
capacity to contain 880 tons of water ballast; 
this will enable the ship to make passage in 
ballast with comfort and safety. The vessel is 
built under the deep-frame system, which dis- 
penses with hold beams and other obstructions, 
and she is thus able to take in machinery and 
other large general cargoes. The poop is also 
fitted up for cargo purposes, the officers, captain 
and saloon accommodation being fitted in the 
bridge. The deck machinery consists of five 
large steam winches and steam steering gear by 
Messrs, J. Lynn and Co., Limited, Pallion, and 


direct-acting steam windlass by Messrs. Clarke, 
Chapman, and Co., Limited, Gateshead, all 
worked from a large multitubular donkey boiler 
by. Riley Bros., of Stockton. The propelling ma- 
chinery will be supplied by Messrs. John Dickin- 


fitted with every improvement experience has 
suggested for safe and economical working, in- 
cluding Caird and Rayner’s evaporator and 
Morison’s feed heater. ‘The cylinders are 24in., 
39in., and 65in., and the stroke 42in.; the boilers 
are of large size, single-ended, and fitted with 
Howden's system of forced draught, and will work 
at 1801b. pressure. As the vessel left the stocks 
she was named the Beatrice, by Miss Alice Rhind, 
of Sunderland, and was then towed to the South 
Dock to have her masts fitted on board. Messrs. 
Clarke, Chapman, and Co., Gateshead, are fitting 
a complete installation of electric light on board 
the steamer. 








THE PATENT JOURNAL. 
Condensed from "i Soe Oficial Journal of 
‘atents.” 


Application for Letters Patent. 


*,* When inventions have been “communicated” the 
name and address of the communicating party are 
printed in italics, 





5th Auguat, 1898, 
16,914. Vatves for BEeER-PUMPING 
Lipphardt, London. 
16,915. Movu.pinc Bricks, 
Edwards, London. 
16,916. PorTasLe Wincu, P. Brennan, Stoke-on-Trent. 
16,917. Pumpinc Apparatus, H. Ashley, London. 


APPARATUS, J. 


8. J. Payne and J. J. 


16,918. GuaRps for CrrcuLaR Saws, A. J. Andrews, 
Southampton. 
16,919. FLexisLe Joints for Cast Iron Pipes, R. 


Maclaren and W. M. Gale, Glasgow. 

16,920. OIL-HEATED AUTO-VEHICLE STEAM GENERATORS, 
C. and A. Musker, and W. G. Hay, Liverpool. 

16,921. TREATING TEXTILE Fasrics, W. M. Eckersley, 
Manchester. 

16,922. BULKHEAD Doors, B. Draper and W. and T. 
D. Bayliff, Liverpool. 

16,923. WasHiNnGc and CLeanino Porarogs, G. Mitchell, 
Halifax. 

16,924. Spinninc and Twistinc Macurnss, T. A. Boyd, 

asgow. 

16,925. Paptocks, The Wormald Patent Locks Com- 
pany, Limited, and A. H. Wormald, Manchester. 
16,926. Cycte Brake Lock, A. Gruner and M. Cooby, 

London. 
16,927. PROGRAMME in the form of a Fan, R. Spencer, 
London. 








16,928. Hotpinc FLowers in Position, H. Goode, 
London. 

16,929. Stoprers for Borr_es and Jars, E. B. Killen, 
Glasgow. 

16,930. Stoppers for Borries and Jars, E. B. Killen, 
Glasgow. 

16,931. TrLepHoNic System, P. M. A. Matthews, 
Glasgow. 


16,932. Towacco Piprs, R. R. Thom, Kilmarnock. 


16,933. PonTaBLE Cookinc Apparatus, H. J. Fitter, 
London. 

16,934. Pumps for Frerepins Borers, J. P. Hall, 
London. 


16,935. WorkKiNnG IRon Bars, A. J. Boult.—(F. Zimmer- 
mans and G. and A. Charlet, Belgium.) 


16,936. Suint with Detracnasie Currs, J. Healey, 
London. 

16,937. SIGNALLING on Tramways, J. W. Lawson, 
London. | 


16,938. Execrric Conyzact-MAKING Device, H. Bing- 
ham, London. 

16,939, Oxatic Actp, C. Wilfting, Old Charlton, Kent. 

16,940. Turninc Book Leaves, E. Edwards.—(M. 
Schneeroigt, Germany.) 

16,941. OnE Separators, E. Kreuser, Londcn. 

16,942. AUTomaTIC Brakk for Veuicizs, A. H. Marwede, 
London. 

16,943. WirHDRaWING Arr from Jars, R. Hengstenberg, 
Liverpool. 

16,944. SupportTine Bicyciss, E. H. 
chester. 

16,945. Lerrer-poxges, A. Rohrer and W. H. Smith, 
Birmingham. 

16,946. Tires, W. B. Brcadbent and 8. W. Dod, Liver- 
wol. 

16,947. Arc Lamps, H. 8. Doddand R. 1. Bagnall, jun., 
London. 

16,948. Raisinc Water, J. F. E. Brachvogel and O. G. 
Miiller, London. 


O'Brien, Man- 


16,949. ALBUMEN CompouNDs, 8S. Pitt.—(The Phar- 
maceutisches Institut Ludwig Withela Gans, Gere 
many.) 


16,950. CLutcH for TRANsMITTING Power, J. (Greffe, 
London. 

16,951. Corron and Yarn, T. E. Wilson and P. Kestner, 
London. 

16,952. CyLinpgRs, T. E. Wilson and P. Kestner, 
London. 

16,953. ExpLosives, O. 
African Republic.) 

16,954. BicycLe Pumps, G. F. 
Victoria.) 

16,255. Corsrts, H. Cadolle, London. 

16,956. STEAM GENERATORS, A. Lagrafel and J. F. M. 
J. D’Allest, London. 

16,957. APPARATUS for CooLING Purposss, C. 8. Cohen, 


Imray.—{F. W. Slack, South 
Redfern.—{R. Reid, 


mdon. ™ 
16,958. GeaRinc for Drivixne Bicycies, E. Lofts, 
London. 
16,959. ProrocrapHic Pictures, A. J. Boult.-(E. 


Goldschmidt, Germany.) 

16,960, MecuanicaL Toys, G. F. Liitticke, Berlin, Ger- 
many. 

16,961, AXLE BEARINGs, R. 
United States.) 


Haddan.—{W. C. Baker, 


16,962. Tent PoLe Socket, T. Page and J. Stewart, 
London. 

16,963. Combs, R. Haddan.—(X. Tochtermann, Ger- 
many.) 


16,964. Friction Couptines, J. Wetter.—(The Elek- 
trizitdts-Aktiengescllachast vormals Echuckert and Co., 
Germany.) 

16,965. Propuction of Prorsips, L. Lilienfeld and F. 
Silberstein, London. 


6th August, 1898. 

16,966. Dancer Sicnars, A. W. Biddinger and R. G. 
Frederick, London. 

16,967. OpENING the Szams of WearinG AprareEL, J. 
E. Fisher, London. 

16,968. Nest Boxes for Hennerixs, A. J. Silberstein, 
London. 

16,969. STRENGTHENED 
Glasgow. 

16,970. Extraction of Liquip from Szwacer Siuper, 
C. J. Lomax, Manchester. 

16,971. Wixp Motors, T. Bowick, London. 

16,972. CovpLinc up Exsecrric Wires, T. McEwan, 
Edinburgh. 

16,973. ELECTROLYTIC ANopEs, The General Electrolytic 
Parent Company, Limited, L. Hargreaves, and W. 
Stubbs, Liverpool. 

16,974. Sinks, T. W. Twyford, Birmingham. 

16,975. Rotary Sream Enoines, G. Huckauf, Man- 
chester. 

16,976. Main Carts, J. Harris, Birmingham. 

16,977. Corrins, G. Ward, Manchester. 

16,978. SuLpuate of Ammonta, I. Carr, Liverpool. 

16,979. Beveraces, F. M. and D. D. Spence, Map- 
chester. 

16,980. Bracket for EXHIBITING BicycLE Sapp.zs, R. 
and E. Vale, Weston-super-Mare. 

16,981. Execrric Wiring for Lamp 
Maxwell, Dundee. 


Rattway Cuarr, G. Urie, 


Crecuits, D. 





Son and Sons, Limited, Monkwearmouth, and 


16,983. Tag INvINcIBLE PuLtInc Apparatus, A. Hol- 
ledge, Windsor, 

16,984. Sz_r-actina Muves, F. Norris and T. Bailey, 
Manchester. 

16,985. Boots, G. T. Enderby, Manchester. 

16,986. MECHANICALLY- PROPELLED VEHICLES, C. W. 
Higgs, London. 

16,987. Wing Guiasses and TumBvers, G. Sinclair, 
Glasgow. 

16,988. Drivinc Gar for Bicycies, F. W. Golby.— 
(A. Klitzsch and EB. Vogel, jun., Germany.) 

16,929. Fexp MecnanisM of Percussive Rock DRILLs, 
A. W. and Z. W. Daw, London, 

16,990. Hanpies for Bicycixes, T. Mitchell, Man- 
chester. 
16 991. FLroorine Cramp, W. Branford, London. 
16,992. MountinG StereotyPe Piates, W. C. Horne, 
London. : - 
16,998. Gas Recutators, J. G. Parvin.—(M, Del mard, 
Canary Islands.) 

16 994. CHemicaL Propucts, H. 8. Wellcome and 8. B. 
Schryver, London. 

16,995. Hose, I. Briggs, jun., Birmingham. 

16,996. RENDERING ‘'EXTILE Faprics FirE-pRoor, L. 


Litynski, A. Rodakiewiez, and F. Kurowski, 
London. 
16,996. CoIN-CONTROLLED CycLe Rack, H. Woolfe, 


Liverpool. 

16,998. Ratsinc a Nap on CLorn, C. Heap and T. Oddy, 
Manchester. 

— Exectric AccumuLators, E. Andreas, Liver- 
pool, 

17,000. Nats, A. Frampton, Manchester. 

17,001. GENERATING ACETYLENE Gas, L. Mond, Liver- 


pool. 

17,002. Kins for Burnino Bricks, H. Harrison, Man- 
chester. 

17,003. Apparatus for Layixc Ciors, J. B. Barton, 
Manchester. 

17,004. Foop Preparation, W. M. Williams, London. 

17,005. Toot, The Metal Tube Jointing Company, 
Limited, and 8. Palmiter, London. 


17,006. PHotocrapHic Views, C. and H. C. Beck, 
London. 

7,007. Iscanpgscent Gas Licutine, J. F. Duke, 
London. 


17,008. GexeraTInc Gas, R. Holliday and Sons, 
Limited, and R. Holliday, London. 

17,009. Cuarrs, F. Duverneuil, London. 

17,010. States, W. Meyer, London. 

17,011. VELOCIPEDE- DRIVING GEaR, J, 
London. 

17,012. Braxkgs, F. W. Millis, London. 

17,013. Dyxamos, H. J. Walker, London. 

17,014. ReLteasinc FALLEN DravuGutT ANIMALS, T. 
Henningsen, London. 

17,015. BLuanxs for Spokes of CaRRIAGE WHEELS, J. 
Lones and E. Holden, London. 

17,016. TusEs, L. M. Waterhouse, London. 

17,017. Propucinc Decorative Errect, E. W. Smith, 
London. 

17,018. Corn-rrEED Apparatus, J. D. Williams and L. 
G. Chinnery, London. 

17,019. CoIn-FREED ApraRaTus, J. D. Williams and L. 
G. Chinnery, London. 

17,020. Carsonic Acip Gas Enoines, G.S. Dobrashion, 
London. 


Turnbull, 






17,021. Sroprerine Botries, W. G. Temple, London. 
17,022. SappiEs, H. de Stedingk, London. 
17,023. INK-wELLs, W. P. Rundle, London. 
17,024. HARNESS - MEASURING Devices, R. Hahn, 


London. 

17,025. Brrtox, H.C Lester, Bristol. 

17,026. Meters, H. Reason and the Mutual Electric 
Trust, Limited, London. 
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17,027. Horsgsuogs, J. E. Bott and G. Bromley, Man- 
chester. 

17,028. Lappers, P. R. J. Willis.—(G. WF. 
United States.) 

17,029. Cycuists’ TouraipE, F. B. Peile, Looe, R.S.O., 
Cornwall. 

17,080. RecuLators, C. Weidinger and F. Kiesewetter, 
Halifax. 

17,031. ArmospHERiIc Stove Burners, H. O. Strong, 
Bristol. 

17,032. Boot and SHor Protectors, C. E. Haggerty, 
London. 

17,033. Dust Pans, P. 
Yeadon, Yorks. 

17,084. Piuckinc Pouttry, J. Robson, Selly Park, 
Worcestershire. 

17,035. Suutrers for Cameras, W. Griffiths, Birming- 
ham. 

17,036. Corron Fasrics, J. Clare, Manchester. 

17,037. ScREw PROPELLER ConsTRUCTIONS, W. Cooke, 
Liverpool. 

17,038. Topacco Pires, A. Browne.—({H. KR. Barnard, 
United 8tates.) 

17,039. Tracks for Bicycizs, T. B. Sharp, Birming- 
ham. . 

17,040. Mercerisinc Cotron Fasrics, W. C. Wood, 
Chorley, Lanes. 

17,041. SimpLtex CuHarx ApJusters, W. L. 
Leith. 

17,042. TABLET - MAKING Macurnery, A. C. Harris, 
Leicester. 

17,043. Wuxezs, I. British 
Columbia. 

17,044. Ratrtway Foa‘Sienaus, A. Taylor, Swinton, 
near Manchester. 

17,045. ARRESTING the Motion of VessEecs, H. Simpson, 
Liverpool. 

17,046. Mecnanicat Stoxers, J. Proctor, Manchester. 

17,047. Ixriatinc Pyeumatic Tires, B. Frohlich, 
Manchester. 

17,048. KitcHEen VesseL Covers, T. E. Hough, Toronto, 
Canada. 

17,049. LatcHes for Doors, H. A. and J. C. Rawson, 
Sheffield. 

17,050. Raitway Cuairs, J. Eaton and E. Williams, 


W. Amick, 


Oglesby and F. E. Walker, 


Brown, 


Henderson, Vancouver, 


Stockport. 

17,051. Ever.astinc Feepinc Borries, A. Girling, 
Brighton. 

17,052. Orzo ParcuMent, W. and A. H. Wild, Notting- 
am. 


17,053. Razor with ReEmMovaBLe Brave, F. Georget, 
London. 

17.054. Apparatus for Scorine in Gamzs, W. Smetham, 
London. 

17,055. Locks, R. B. Jentzsch, London. 

17,056. Fire-arms, F. R. von Manlicher, London. 

17,057. WaTER-cLosEts, J. Rosenthal. 

17,058. MxgcuanicaL Toy Ficures, A. R. Hampel, 
London. 

17,059. Cuancinec the Point of Appiication of Loap 
on TREADLEs, R. J. Loyd-Lindsay, Baron Wantage. 
+ F. Liungstroin, Sweden.) 

17,060. Boor Jacks, C. 8. Baker.—(R. Drury, Canada.) 

17,061. Cyctz Lock, B. Dethlefsen and B. Fedderson, 
London. 

17,062. Apptiance for Savinc Lirzg, W. F. Hughes, 
London. 

17,063. ApverTisinc, D. Chuiven and 8. Friedmann, 

ndon. 

17,064. Woo.Len Faprics, E. Edwards.—(C. A. Rosher, 
Germany.) 

17,065. Bert Suiprers, C. Dawson and E. Adler, 
London. 

17,066. ALarm Crocks, P. A. Newton.—(7he Ansonia 
Clock Company, United States.) 

17,067. Paptocks, J. Williams, jun., and J. Healey, 


ndon. 
oo oy Fastener, T. Williams, jun., and J. Healey, 
ndon. 
17,069. Door Hotpers, C. W. Sponsel, Lundon. 
17,070. Tings, T. W. Cox, London. 
17,071. Deconatep Giass Makino, E. Offenbacher, 
ndon. 
17,072. Vatve, R. W. Barker.-(7he New York Air 
Brake Company, United States.) 


17,074. Preumatic CusuionixG -Devices, B. Green, 
London. : 

17,075. Propuction of 4zo CoLours;O. Imray.—(The 
Farbwerke vormals Meister, Lucius, and. Briining, Ger- 
many.) 


-17,076. Mera Covertnes for Hayricks, P. R. Jackson, 


London. 

17,077. Removine Seers from Rasrys, J. G. Gibson, 
Liverpool. 

17,078. Tires, H. A. Willoughby, Liverpool. 

i. Propvucine ACETYLENE Gas, F. Gehlert, Liver- 


pool. 
17,080. EvecrricaL Transcrisino, E. A. Hummel, 
Liverpool. 

17,081. Corsgts, G. Gibbs, Limited, and G. M. Gibbs, 


London. 
17,082. Printinc Macuines, W. H. R. Toye, 
London. 
17,083. GeNngRaTING AcETyLENE Gas, T. T. Kemp, 


London. 

17,084. Apparatus for Hzatinc Rooms, C. Maquet, 
London. 

17,085. Frxinc Metat Rrixcs on Tupgs, C, Maquet, 
London. 

17,086. Pipzs, C. C. Fontaine, London. 

17,087. Rerinino O1ts, M. Ekenberg, London. 

17,088. GENERATING ACETYLENE Gas, J. Schumacher, 
London. 

17,089. Icnitrinc Device for Lamps, F. Krieger, 
London. 

17,090. DistrisuTING SewaGE on Fi.terR Breps, W. M. 
Ducat, London. 

17,091. Pencrt Hotpers and Saarreners, E. C. Cousy, 
London. 

17,092. Curtinc-out Piate for TatLorinu, A. Nagel, 
London. 


17,093. Lininc Banps for Hats, W. R. Partridge, 
London. 

17,094. InteRNAL ComsBustion Motors, E. Brillié, 
London. 


17,095. RecE1viNG Gas, F. O. Bynoe and H. J. Cubisen, 
London. 
17,096. Bicycre Tires, F. Magney and E. Plange, 
London. 
17,097. PHospHoRUSLEss Matcues, A. Minter, London. 
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17 098. Wueet Tires, M. H. Smith, London. 

17,099. Weg. Tires, M. H. Smith, London. 

17,100. Apparatus for Testinc ANTHRACENE, F. CU 
Hart, Shoreham, Essex. 

17,101. Apparatus for Testinc AmmontacaL Gas, F. 
C. Hart, Shoreham, Essex. 

17,102. Typewritinc Macuinzs, A. Orr, Glasgow. 

17,103. Sautrrite for Looms, C. Butterworth and F. 
Chadwick, Rochdale. 

17,104. SpuR-GEARED Pepat Crank, H. Heather, St. 
Helens, Lancs. 

17,105. MecuanicaL Toys, W. Thomson, Newcastle- 
on-Tyne. 

17,106. Horse Twircn, G. Rutter, Glasgow. 

17,107. KiLuinG Figs, W. H. Snow, Bristol. 

17,108. Prorgectinc Trouser Bortroms, 8. C. Nutter, 
Halifax. 

17,109. Srenrerinc Cuips for TexrTiLe Fasrics, E. 
Nuttall, Bury, Lancs. 

17,110. CHancze Wee. for Macuinery, C. Turner, 
Patricroft, Lancs. 

17,111. WaLKING-sTick and Sroor, J. Scheckenbach, 
London. 

17,112. Borris Stoprsr, F. Braconnier, London. 

17,113. Sounprinc Atarms, J. Werner and J. Dietz, 


London. 

17,114. Drivine Cycugs, P.J.Carmier and G. F. Carray, 
London. 

17,115. Caso Cuvuck, E. S. Toomer, Sandwich, 

17,116. Steam Enouygs, C. H. Benton, Leeds. 

17,117. Apptyinc Brake Power to Veuicies, A. J. 
and J. Ayliffe, Cardiff. 

17,118. Fountain Pen, J. Blair, New York. 

17,119. Peat FIRE-LIGHTER, P. McNamee, Dublin. 

17,120. Composition, J. W. Campbell, Bradford. 

17,121. Partour Games, F. King, Halifax. 

17,122. Apparatus for Manuractrurinc Marts, J. 
Archer, Leeds. 

17,123. VENTILATING Rooms, A. W. Metcalfe and J. B. 
Morrison, Belfast. 

17,124. Srgam Enoines, W. Fairweather.—(D. Pul, 
Holland.) 

17,125. Siens, J. A. de Macedo, Swillington, Yorks. 

17,126. VipraTion Cueck for Cycuzs, A. F. Crawford, 


Alloa. 

17,127. GENERATING ACETYLENE Gas, J. W. Bailey and 
J. Clapham, Keighley. 

17,128. PropeLuine Launcues by Gas, D. W. Crosland, 
London. 

17,129. FLusHine CisTErN, F., J.J.,and W. R. Rawlings, 
London. 

17,130. Box for Ecos, R. Baker, Birmingham. 

17,131. Cycie Stanp, G. D. Ord, Glasgow. 

17,132. Cycie Pepas, A. Macdonald and R. B. Smith, 
Glasgow. 

17,138. TrawL Fisuinc, W. Burnett and W. Gaminie, 
Glasgow. 

17,134. PLaster Boarp, C. A. Allison.—(B. F. &chwart:, 
United States.) 

17,135. ALpgeHypDeEs, T. R. Shillito.—(J. 2. Geigy and 
Co., Switzerland.) 

17,136. Prrgs, W. Meadows, London. 

17,187. CiurcH Gearinc for Venicies, H. Grist, 


don. 
17,138. Driving Gear for Puc Mitus, H. Grist, 


17,139. Water Heater Fur Extractor, A. Gascoigne, 
mdon. 

17,140. ManuracturE of Mosaic Ti.zs, T. Pfister, 

London 


CLoisonne Work and Mosaics, T. Prtister, 


Mon. 

17,143. Carsurettors for O11 Enorngs, E. Billing, 
A. Hallett, and The Endurance Motor Company, 
Limited, Coventry. 

17,144. Exastic Hus, J. T. Knowles.—({La Soci¢té Ballin 
et Cie., France.) 

17,145. AUTOMATIC ADVERTISING MacuiNE, W. F. Smith, 
London. 

17,146. Fastentnc Corks to Borries, 8. Fawsitt, 
London. 

17,147. Pumps, P. A. Newton.—(C. C. Worthington, 
United States.) 

17,148. Printinc Macuines, H. E. Newton.—(R. Hoe, 
United States.) 

17,149. Sprnninc Macurnegs, P. A. Newton.—{J. Good, 
United States.) 

17,150. Lupricators, J. W. Milligan and J. Clement, 
Birmingham. 

17,151. Launcninc Torrepors, W. G. Armstrong, 
Whitworth, and Co., Limited, E. W. Lloyd, and L. 
Newitt, London. 

17,152. Compounp Bciiets, W. B. Wallace, Enfield 
Lock, Middlesex. 

17,153. Stair Treaps of Svsways, W. H. Bysouth, 
London. 

17,154. Sarety Pry, 0. Koenig, London. 

17,155. CoveRinc CarRpBoARD Boxgs, J. 8. Fairfax.— 
(C. W. Hobbs, United States.) 

17,156. Musica, Toys, W. Johnson and C. Hindle, 
London. 

17,157. VeLocipeves, G. P. Mills, London. 

17,158. ARTIFICIAL Stonz, W. Courtenay, London. 

17,159. Ernyt Axconot, F. R. Coudert, jun., London. 

17,160. SicutT-rezp Lvusricators T. M. Axford, 
London. 

17,161. Automatic Swircues, F. C. McMillin, London. 

17,162. ELecrric AccumuLaTor, L. Lejeune, London. 

17,168. SoUND-TRANSMITTING ApPaRaTus, W. P. Thomp- 
son.—(E. Berliner and J. Sanders, United States.) 

17,164. Car Couriers, W. P. Thompson.—(k. UH. 
Dowling and W. F. Perdew, United States.) 

17,165. CoLLApsisLe Boxes, W. P. Thompson.—(A4 








16,982, Stgam Hoisting Macuiygry, R. Risk, Glasgow. 


17,078. Gas Burners, D, Grant, London, 


Silbiger, Austria.) 
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17,166. Countine Device for Crangs, P. Jablonowsky, 
London. 

17,167. CoLourED Puotoarapus, C. Dicker, London. 

17,168. Caxckine the Recerrts of Farss, J. R. Layton, 
London. 

17,169. Manuracturk of Yarns, J. Y. Johnson.—(W. 
H. Drury, United States.) 

17,170. CaBLE Rartways, J. A. Griffiths, London, 

17,171. Avromatic Pianos, C. Romano, London. 

17,172. Motor, L. C. A. Begenne-Lamotte, London. 

17,173. Mecnantcat Door-cuecks, C. K. Mills.—(C. F. 
Hanington, United States.) 

17,174. Sprinc Hrinogs, C. K. Mills.—(C. F. Haniagton, 
United States.) 

17,175. Topacco Pipgs, J. Harrington, London. 

17,176. Securrnc HanpusEs to CARRIAGE Doors, T. W. 
Wilkes, London. 

17,177. Mercuriat Arr Pumps, H. 8. Maxim, London. 

17,178. Propuction of Leap Oxipg, Matthews, Lan- 
cashire, Cheshire, and North Wales District White 
Lead Company, Limited, 8. Pope, and G. V. Barton, 
London. 

17,179. UNbDER-FEED Stokers, The American Stoker 
Company and W. R. Wood, London. 

17,180. TREatMENT of LiTHARGE, Matthews, Lanca- 
shire, Cheshire, and North Wales District White 
Lead Company, Limited, 8S. Pope, and G. V. Barton, 
London. 

17,181. Rorary Apparatus for Lirtinc Liquips, G. 
Trouve, London. 

17,182. Trucks for Coat, M. J. Griffin and P. W. 
Hogan, London. 

17,183. FoLpING UMBRELLAS, A. M. Clark.—(P. Hanson, 
K. Holm, and J. H. Lampe, United States.) 

17,184. Brakes for Cycies, T. H. Lewis and C. Fox, 
London. 

17,185. Moutpinac Dove, C. E. and J. E. Pointon, 
London. 

17,186. Coatine Meta.s, T. Terrell, London. 

17,187. Verticat BorLers, T. Coulthard, London. 

17,188. Vert Houpsr, C. Dolinski, London. 

17,189. Swine Wixpvows, W. Nicholson, London. 

17,190. Uppers of Boots, A. H. Bowman, London. 

17,191. Automatic Contact Braker, J. C. Schiifer and 
J. Lérintz, London. 

17,192. ADJUSTABLE MegcHaANIcCAL CoNNECTIONS, R. 
Haddan.—{ The G. L. Thompson Manufacturing Com- 
pany, United States. 

17,198. Dryinc the InsuLation of ExLectric CaABLEs, 
E. Passburg, London. 

17,194. Jorntnc LEATHER, F. Martinon, London. 

17,195. Cask with Fgeepinc Device for Cosmetics, G. 
Geiger, London. 

17,196. Fiy1nc Top, P. Vecchioni, London. 

17,197. CoMBINED PianorortTE, P. Simon, London. 

17,198. Funne.s, A. J. Boult.—-(G@. Dubuisson, Belgivin.) 

17,199. ACETYLENE Gas GENERATORS, F. P. Berange, 
London. 

17,200. Enoravinc Surraces, A. J. Boult.+4P. JV. 
Avril and La Société Mavinier Fils and E. Nacoit, 
France.) 
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17,201. Hanpies for Cricket Bats, C. T. Hornsey, 
London. 

17,202. AUTOMATIC MEASURING Tap, A, Purvis and W. 
Harbinger, London. 

17,203. FLower Houpers, E. Neiling, London. 

04. PRECIPITATING the Sotip Particies of Top 

SEs of Bast Furnaces from CLEAR Water, G. 

chocke, London. 

17,205. ALaRM Devices, P. H. Prengel and F. Dick- 
mann, London. 

17,206. ORNAMENTAL GLazED Bricks, B. G. Davies- 
Cooke, Mold. 

17,207. Tgstinc INNER Tuses of Pyevumartic Trrgs, C. 
Wood, Gravesend. 

17,208. Letrerinc and ORNAMENTING WINDOows, T. 

ster, London. 

17,209. CLoisonnE Work, T. Pfister and E. Barthels, 
London. 

7,210. Mecuanicat Freepers for Scutcuers, W. H. 
Hoyle, Bolton. 

17,211. Prorectine the Pitcu Cuarn in Cycrigs, H. W. 
Metcalfe, Plymouth. 

7,212. Gas Stovss, F, Greensill, Douglas, Isle of Man. 

17,213. PyzumaTic WHEELS, J. E. Thornton and J. P. 
Lea, Altrincham. 

7,214. Lavine the Nap of TExTILe Fasrics, R. Slack, 
Manchester. 

17,215. DistRiBuTING FERTILISERS on 
Langdale, Newcastle-on-Tync. 

1,,216. Evaporation of Sotutions of SoLip MATTER, 
F. E. V. Baines, London. 

17,217. BicycLeSranp, F. R. Reid, jun., and T. I. Scott, 
Glasgow. 

17,218. Fiirers, J. Blackburn, Bushey, Herts. 

17,219. Tire, A. E. Hubbard and F. R. 
London. 

17,220. Harpeninc Wire, T. A. Ullathorne and F. 
Bedford, Bradford. 

oe J. T. Netherwood and F. Grainger, 

ord, 

17,222. SECURING ADJUSTABLE Buttons, E. Hentschel, 
Huddersfield, 

17,223. ‘‘ PERMANENT Way,” J. Ford and W.C. Hampson, 
Liverpool. 

17,224. Gas-COMPRESSING Pumps, F. W. G. Snook, 
Newcastle-on-Tyne. 

17,225. PLue Contacts, J. T. Niblett and M. Sutherland, 
London. 

17,226. VARIABLE SPEED Drivinc Gear, T. C. Field, 
Southampton. 

17,227. SappLe Bar, A. C. Russell, Walsall. 

7,228. Basket, K. E. Sones, Bury St. Edmunds. 

17,229. Eyg Invicorator, A. H. Lowe, Gourock, 
Renfrewshire. 

17,230. Water Jacket for GENERATORS, W. Smith, 
Weymouth. 

“4 CycLe BrazE.ess Joints, W. Fraser, Birming- 
lan, 

17,232. Corn Curz, T. Franke, London. 

17,233. ATTACHING ADVERTISING TABLETS, H. M. 
Salmony, St. Margaret’s-on-Thames. 

17,234. Pea Guarp and Trainer, J. Partridge, Bescot, 
near Walsall. 

17,235. PNeumatic Device for Hats, J. T. Mackintosh, 
Leicester. 

17,236. Connecting Sticks and Pickers, R. Hudson, 
Manchester. 

17,237. ADMINISTERING 
Leicester. 

17,238. Corser Buss, G. B. Redrup, Slough. 

17,239. SEcuRtNG SkrrtT1NGs in Position, W. E. Barnes, 
London. 

17,240. Necxtizs, G. J. Lysaght, London. 

17,241. ScREWING UP Spoke Nippuzs, W. B. Lake and 
E. F. Elliott, London. 

17,242. Markinc Spoke Houes in WHEELS, W. B. Lake 

und E. F. Elliott, London. 

243. MANUFACTURING Sopium CaRBIDE, A. 8. Bower, 
London. 

17,244. Apparatus for Sigur Testinc, A. Baldwin, 
London. 

17,245. Lirtine Jacks, A. Bunn and R. Hook, Bir- 
mingham. 

17,246. Motor Cars, W. Scheu, London. 

17,247. NoN- REFILLABLE Borries, L. Giacomini, 
Firenze, Italy. 

17,248. Music Turner, W. H. Bryant, London. 

17,249. ORDNANCE, A. J. Boult.—(7. J. Lovett, United 
States.) 

17,250, Licutinc Gas Jets, A. J. Boult.—(The Auto- 
matic Gas Lighting and Extinguishing’ Company, 
Limited, Western Australia.) 

17,251. Bosppins or Spoots for Yarn, C. Bergmann, 
London. 

7,252. Cycie Stanp, J. Middleton, London. 

58. ELecrric TeLecrarus, W. Judd, Surbiton. 

. Frxine Crcrze Hanpzs, W. J. Ovens, London. 

17 Winpows, C. C. and M. H. Mallett, London. 

17,256. Drivine Cyrcizs, C. Maynard and E. Frederick, 











Lanp, A. W. 


Rand, 












AN-STHETIC8, R. Marston, 








17,257. Apparatus for Puriryinc Water, M. Otto, 
London. 

17,258. Propuct, M. Otto, London. 

17,259. Apparatus for DistriBuTING OzoNng, M. Otto, 
London. 

17,260. Apparatus for Propucina Ozone, M. Otto, 
London. 

7,261. Tga-pors, L. M. D’Orsey, London. 
32. Powper-Box, W. Osmond, London. 

. Furnace Brinae, H. Schofield and O. P. Mac- 
farlane, London. 

17,264 WatTer-TUBE BorLer, J. Y. 
Société Anonyme du Temple, France.) 

17,265. Warer-tuBE Stream Generators, J. Y. John- 
son.—(The Société Anonyme du Temple, France.) 

17,266. SuLpHuRovus Acip, G. W. Johnson.—{Verein 
Chemischer Fabriken, Germany.) 

17,267. INCANDESCENT ELectric Lamps, J. W. Swan, 
London. 

17,268. ELECTRICAL 
London. 

17 269, ACETYLENE Gas Lamps, E. Francetti-Schieroni, 
London. 

17,270. Tits, W. Doman, T. M. Rooke, and F. E. Coe, 
London, 

17,271. Kyorngs, C. M. Johnson, London. 

2. Borties, G. C. Fenton, London. 

7 3. Trtits, H. Kasiske, London. 

17,274. Hotpers for PHoroGRaPHic Fits, G. C. Whit- 
field, London. 

17,275. Wuexzs, W. F. Williams, London. 

17,276. WaTrer GavucsEs for Borers, E. T. 
London. 

17,277. Recenerative Gas Burners, W. E. Carmont, 
London. 

17,278. EXxTracts 
London. 

17,279. ENvetopes, J. K. 
London. 

17,280. ELECTRICALLY - DRIVEN Fans, S. Bergmann, 
London. 

17,281. LEATHER-EMBOSSING APPARATUS, J. Westaway, 
London. 

17,282. Lack, R. F. 
London. 

7,283 Corp-Twistinc Apparatus, R. Deavin, London. 

17,284. OPERATING EMBROIDERY FRAMEs, R. Scott, 
London. 

17,285. WarTer-neaters, W. L. Miller and H. DP. Simp- 
son, London. 

17,286. Drivine Gear, H. 
London. 

17,287. TAKING PHorocrapuic Virws, E, A. G. Street, 
London. 

17,288. Rerarninc the Baits of Pors, M. A. Cogley, 
London. 

17,289. CurTAIn-poLe Rives, J. E. Miller, London. 

17 290. IMpRoveD SurcicAL Dressinc, T. W. McCue, 
London. 

17,291. Gop Pats for Bripc—e Work, W. H. Baird, 
London. 





Johnson.—(7'he 





AccumvuLaTors, ©. Behrend, 






Moroney, 


from Yerast, &c, J. Peeters, 


and M. Waddington, 


Carey and W. R. 8. Hancock, 


Blanchet and C. Caille, 


17,292, Avtomatic Lear Hotper, F. Howell, 
London. 

17,293. AcETYLENE Gas Burners, G. Daubenspeck, 
London. 


17,294. DRawinc Wire, H. Rankin.—{(/. H. 0 Donnell, 
United States.) 

17,295. Boots and Suoks, A. F. Spooner.- (/. B. Dumas, 
France.) 

17,396. FILTERING PREssEs, J. Metzger, London. 

17,397. Receprac.e for Ice, A. T. Dunn, London. 

17,298. Sounprnc Horn for Bicycies, 8. Biindel, 
London. 

17,299. Packrne Rims of CyvcLe WHEELS, H. Wollheim, 
London. 

17,300. Motive Power for Motor Cars, F. H. Biasse, 








17,301. Apparatus for AFFrxtnG Stamps to LETrTERs, 
A. C. Greene, J. J. Adler, and J. Pettigrew, 
London. 

17,302. Spactnc Out Tyrps, W. P. Thompson.—(¢. W. 
Dickinson, United States.) 

17.308. Propuctnc MEDICINAL PREPARATION, W. P. 
Thompson.—{J. U. Kreis, Germany.) 

17,304. Macnine for Curtinc Cuegsges, J. Wright, 
Birmingham. 

17,305. Batus, C. Walter, Liverpool. 

17,306. Rotary Motor, P. Arbel and J. P. Tihon, 
Liverpool. 

llth August, 1898. 

17,307. Watcu, &c., E. 
London. 

17,308. Cuarr, T. Frost, Derby. 

17,309. BotrLe Rinser Syrinces, T. Hill, Hull. 

17,310. ImiTaTIon STAINED G ass, T. Pfister, London. 

17,311. Botts or Fastenrnes for Winpows, W. Legge, 
Croydon. 

17,312. Leatner, J. J. Miller, London. 

17,313. WerarHeR Exciupers, H. and W. 
Burnley. 

17,314. Cans, Cope Bros. and Co., Limited, and T. H. 
Cope, Liverpool. 

17,315, Cycuix, J. Schofield, Liverpool. 

17,316. SILENT FLUSHING ApPaRaTus, J. Challender, 
Manchester. 


Majon and J. Manger, 


Bailey, 


17,317. Lamps, F. M. Sims and T. Bardsley, Man- 
chester. 

17,318. Hoipinc LatHe Cutters, J. W. Ogden, 
Sheffield. 


17,319. INsuLATED Crossinc, A. Wiseman and A. 
Roberts, Birmingham. 

17,320. Brakes, J. Meek, Coventry. 

17,321. WHEEL Tires, N. J. Paramythioti, Coventry. 

17,322. ADJUSTABLY - SECURING Lamps, J. ‘lhomas, 
Birmingham. 

17,323. ACETYLENE GENERATORS for Lamps, H. Henry, 
Bradford. 

17,324. Putieys, 8. G. Corringham, Sheftield. 


17,325. CLEANING Boots and Ssogs, J. Thomas, 
Bristol. 

17,326. PHoToGRAPHIC CAMERA STAND, E. M. M. Smith, 
Spalding. 


17,827. ACETYLENE Gas Lamps, H. K. Spence and 
The British Acetylene Gas Generator Company, 
Limited, Glasgow. 

17,828. BicycLe Support, R. J. Stirling, Glasgow. 

17,829. LEAD OxipE, R. Matthews, London. 

17,330. Leap Ox1pE, R. Matthews, London. 

17,331. CycLe Sapp_gs, R. J. Stirling, Glasgow. 

17,332. ADVERTISING, D. I. Urquhart, Glasgow. 


17,333. RuppeR Compounps, A. and W. 8S. Taylor, 
Glasgow. 
17,334. Rock Dritis, C. A. Allison.{The Jackson 


Drill and Mani facturing Company, United States.) 
17,335. TUBULAR WOVEN ARTICLES, B. Franklin, Bir- 
minghai. 
17,336. VIBRATING-PISTON ENGINE, F. von Grubinski, 
London. 
17,337. Mepicrnat Lotion or Emprocartion, J. Mitchel, 
London. 
17,338. Toys, G. Possien, London. 
17,339. DRAUGHTLESS VENTILATOR, W. 
Walsall. 
17,840. Seats for Ovrpoor Purposss, F. D. Gray, 
London. 
17,341. Hats, W. C. Robison and C. L. and T. H. R. 
Gardiner, London. 
17,342. THimBLEs, W. C. Robison and C. L. and T. H. 
R. Gardiner, London. 
17,343. Batt Bearinos for Cycigs, H. L. Tayler, Tun- 
bridge Wells. 
17,344. ARTIFICIAL Fountain Apparatus, M. Holzer, 
London. 
17,345. E.ecrric Beis, G. O. Lentschat, London. 
17,346. Perroteum Morors, E. E. F. Fagerstriém, 
London, 
17,847. Means for Surrortine EasExs, W.C, C, Erskine, 
London, 
17,848. Non-stippinc Tite, A. and F. G, 
London. 
17,349. Apparatus for Raisina Watsr, G. Geissler, 


Longmore, 


Johnson, 





London, 


London. 


17,850. AckryLeENE Lamp Burners, I. Schwarz, 
London. 
17,351. CLutcues, W. A. Stevens and R. A. Barker, 
ndon. 
17,852. Vatves for Pneumatic TirEs, C. Tribuzio, 
London. 
17,8538. Separatinc Zinc Capmium, W. Florence, 


17,854. ELECTRICALLY- PROPELLED Cyc ues, C. Jeantaud, 
London. 


17,855. Driving Gear for Tricycies, J. McKane, 
Belfast. 
17,356. PReEvENTING the RE-FILLING of Borr_ks, 


J. R. Browne, J. M. Burnup, and J. H. Furman, 
London. 

17,857. MaLtine Apparatus, J. Declercq, London. 

17,358. ELectric Time Switcu, A. B. Webber, Leyton- 
stone, Essex. 

17,359. ELECTRICALLY OsTAINING OzonzE, D. Martini, 
Tilford, Surrey. 

17,360. Hanarne Wat Papsrs, G. W. Osborn, London. 

17,361. Guarps for CrrcuLar Sawa, L. Cartwright, 
London. 

17,362. Arn Compressors, J. Hill, Stoke-on-Trent. 

17,363, SEwinc Macuings, E. Breitingerand K. Keller, 
London. 

17,364. Sranps fur Hammocks, C. Lagerquist, Liver- 





wol. 
17365. Vatves for Steam Borters, J. G. Walliker, 
London. 
17,366. ACETYLENE 
cormals 


Imray. —(The 


Briining, 


Compounbs, ©, 
Meister, Liicius, and 





Germany.) 

17,367. Sappies for Bicycies, F. 
London. 

17,368. Cookinc Urensits, W. H. Dingle and J. M. 
Urquhart, London. 

17,360. Socket Lamp Canpugs, A. R. Cowles, London. 

17,870. Removinc Covers of Pneumatic Tires, T. 
Bennett, London. 

17,371. Ececrric Batrery and Be.t, C. Markt. 
(Markt Bros. and Co., Germany.) 

17,372. POWER-TRANSMITTING MECHANISM, 38. H. 

- Crocker, London. 

17,873. APPLIANCE for MAKING 
Baker, Birmingham. 

17,374. Rack for Torter Cans, W. Hardy, Birmingham. 

17,375. ComBrneD Stanps for PHoTtuGRapns, G. E 
Lancelott, Birmingham. 


E. B. Beaumont, 


> 


Cigarettes, F. R. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 
603,572. Wrenen, F. Olsea, Now York, N.Y. —Filed 

August 13th, 1897. 

Claim.—(1) In a wrench, the combiuation with a 
handle, a head thereon provided with a pair of in- 
tersecting grooves, of a pair of jaws adapted to slide in 
said grooves, and provided with teeth thereon, and a 
screw engaging the teeth on said jaws, for sliding the 
latter, substantially as described. (2) In a wrench, 
the combination with a handle, a head thereon pro- 


603.572] | 


ex 


E Y 

i) 
vided with a pair of intersecting groves, a pair of jaws 
having toothed bars thereon extending into said 
groves, of a double conical screw having right and 
left-hand screw threads thereon engaging the teeth 
on said bars, and adapted when turned, to cause 
said jaws to slide in said grooves, substantially as 
described. 

603,680. Vapour GENERATOR AND Burner, J. G. W. 
Entwistle, F. Starr, 0. P. Talley, and H. E. Lovance, 
Chicago, Il.—Filed November 23rd, 1896. 

Claim.—In a vapour generator and burner, the com- 
bination with a centrally-apertured plate having an 
annular chamber substantially co-extensive with its 
body, of a laterally-apertured shell secured to the 


2) 














lower side of the plate to form therewith a combustion 
chamber, an induction tube entering the chamber of 
the plate, and a burner nipple leading from such 
plate chamber, remote from the induction pipe, to the 


aperture of the shell. 


603,691. Awnine, J. D. Hogun, St. Lovis, Mo.—Filed 
June 18th, 1897. 

Claim.—In an awning, the bows 13, consisting of 
the side pieces 15 and 16 and the cross pieces 17, and 
the casting 18 connecting the ends of the cross pieces 
17 to the ends of the side picces 15 and 16; each of 
said castings consisting of the pertions 10 and 20 














formed at right angles to each other, the lug 22 pro- 
jectiog outwardly from the upper ends of said por- 
tions, and the lugs 23 and 24 closing the ends of the 
trough formed by said portions, the lug 22 of one cast- 
ing extending into the trough of the next outer 
casting and the lugs 23 and 24 forming stops for said 
lug 22, substantially as specified. 

603,777. MEANS For CARRYING VELOCIPEDES IN RaIL- 
Way Cars, F. i. Skiine, London, England.—Filed 
November 19th, 1897. 

Claim.—The means for carrying and protecting 





velocipedes in railway cars, consisting in the com- 


combustion chamber and being directed away from the | 


SS 

bination of bars, rods, or fillets placed on the 

the car to receive the wheels, attaching devin ot 

walls of the car, covers for the velocipedes wet the 

with openings, and cords passing through the wae! 
Oc}. 


| 








pedes and through the openings in their covers 
attached to said devices for at the same time se » aud 
the velocipedes in place and securing the covers thé 
on, all substantially as herein described, _ 
603,811. Tupe-makinc Macuine, J. 
Cleveland, Ohio,—Filed April 5th, 1s97 
Claim.—(1) A pair of rolls consisting of frustums 
cones, arranged on opposite sides of a pass and a 
ing in the same direction, the large diameter of © ri 
roll beirg opposed to the smaller diameter of the oth 
roll, substantially as set forth. 42) A puir of rolly <n 
sisting of frustums of cones arranged on opposite id 
of a pass and revolving in the same directioy the 
larger diameter of each roll being opposed t¢ the 


A, Charnort. 

















smaller diemeter of the other roll, the rolls being 
located that the pass between their opposed faces 
gradually diminishes in width toward its cxit side, 





set forth. (3) A pair of rolls arranged on inclined 
axes, and each having an inclined working surface 
with a pass between them, the larger diameter of the 
working surface on each roll being opposed to a 
sinaller diameter of the working surface on the other 
roll, substantially as set forth. 


604,369. Protector ror Sray Bouts, F. J. Coins, 
Marshall, Tex.—Filed January, 8th, 1898, 
Claim.—The combination with the shell cf a fire 
chamber and an outer shell with an intervening 
water-space between said shells, of bolts passing 
through said shells and the water-space, cach bolt 














having a screw-threaded portion, a conical protector 
adapted to screw at its smaller end on each bolt so as 
to terminate between the ends of said bolts and each 
protector, being adapted to bear tightly against the 
inner face of the outer shell, substantially as set 
forth. 
604,486. ] 
A. Bari, Glasgow, Scotland, and W. 
England. tiled November 19th, 1896. 
Claim,—(1) An apparatus for the production of ee 
vacua, comprising a case having an exhaust tube a 
| a pump tube, and adapted to contain liquid, a cover, 
a cap eer | within the case and providing in cob- 
nection therewith an inner chamber and an outer 
| chamber sealed by the said liquid, and a ae? 
| drum adapted to be partly submerged in the liquid, 
| and having a curved air passage, through which air is 


| 


APPARATUS FoR PropuctNe Hicit Vacuums, 
Stroud, Leeds, 
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transferred from the inner chamber, substantially 
described. (2) An apparatus for the production : 
high vacua, comprising a ¢ , & cover, & cap located 
within the case and providing in connection ng 4 
with an inner chamber and an outer chamber, bea 
exhaust tube entering the inner chamber, the pene 
tube extending from the outer chamber, and t ns 
rotating drum formed with three curved passige 
terminating at the periphery of the drum in apertures, 
and near the axis of the drum in apertures, 5" 


Ve 











stantially as described. 
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pocK EXTENSIONS AT LIVERPOOL. 





qTuose who for any reason take an interest in Liver- 

ool—and there are but few concerned in any consider- 
able degree in the science of engineering or the commercial 
operations and the intercommunication of the peoples of 
ps globe which that science serves to whom the affairs 
of the great port are not interesting—must have been 
struck with the fact that great engineering works are 
constantly in progress there. This applies, perhaps, 
more particularly to the three decades, the last of which 
ig now drawing to its close with the end of the century, 
and the reason, of course, is to be found in the enormous 
development of commerce and changes in shipping which 
have occurred during that. time. Liverpool, with vast 
manufacturing districts behind it, and well situated other- 
wise for carrying on trade on the great oceans, must 
always provide for what is newest and best in the shipping 
of the day. It must therefore be very sensitive to every 
forward movement, and respond thereto, never lagging 
pehind the latest demands, and rather anticipating them 
go far as that may be done by the exercise of judicious 
foresight. : 

Thus, in the three-decade period we are now con- 
sidering, the following are some of the important 
matters which testify to Liverpool’s activity and import- 
ance, as indicated by the proceedings of the Mersey 
Docks and Harbour Board. 

1871. Act obtained for extension of landing-stage at 
Liverpool and improvement of approaches thereto. 

1873. Act for great extensions of the docks at the 
north and south ends of Liverpool at a total cost of 
£4,100,000. Act for construction of Wallasey landing- 


stage. 

1882 and 1887, kc. Acts for construction of overhead 
railway, afterwards carried out by an independent com- 
pany formed for the purpose. 

1890. Experimental dredging of the bar commenced ; 
continued as a successful work up to the present time. 

1891. Act obtained for improvements in the Canada, 
Huskisson, and certain adjoining docks. 

1893. Act obtained for extension of the Liverpool 
landing-stage, and the erection of a jetty at its north end, 
with railway station on the west side of Prince's jetty, and 
other works. Of most of these works we have given 
some description from time to time. 

This session, 1898, the Board have sought and obtained 
parliamentary powers for the works of which it is more 
particularly the object of this article to give some descrip- 
tion—viz., very large extensions and alterations of cer- 
tain docks in the neighbourhood of the Huskisson and 
Sandon Docks at the north end of Liverpool, and of the 
docks lying between the Wapping Basin and Toxteth 
Dock at the south end, and the erection of a phenomenal 
warehouse at Stanley Dock for the storage of tobacco. 

Especially in the matter of the nature and extent of 
the accommodation afforded by her tidal docks Liverpool 
has to maintain constant vigilance. Other ports with a 
smaller range of tide and weaker current may provide 
the extensions of berthage they need by lengthening the 
walls or wharves along their shores ; but Liverpool, early 
compelled to form tidal docks for the protection of her 
ships, has, as the increasing demands of trade have 
arisen, been obliged to cut out of the shores of the 
Mersey new larger and deeper docks, or to transform 
those older docks which were provided when ships were 
small and of a different class, and which no longer meet 
the necessities of commerce either as regards the area of 
docks and length of quays or the provision for the recep- 
tion and disposal of cargoes. 

Turning back to the commencement of the three-decade 
period, we find the Mersey Docks and Harbour Board, 
the guardians and administrators of the Port of Liver- 
pool for forty years past, and heirs toa dock estate dating 
from 1709, seriously considering the great congestion of 
traffic in the docks, with the result that it was decided to 
apply to Parliament for powers to make immense dock 
extensions at the north and south ends of the Liverpool 
estate, at a total estimated cost of £4,100,000. 

These works, without any great alteration in their 
main features, were in due course carried out, and have 
been fully described by the engineer to the estate, who 
designed and executed them, Mr. George Fosbery 
Lyster, in a paper read before the Institution of Civil 
Engineers. They were for the most part laid out on 
foreshore purchased by the administration, and enclosed 
by river walls some years previously. In their design, 
particularly at the north end, where the undeveloped 
estate was of considerable width, fair scope and oppor- 
tunity was afforded for providing a dock system suitable 
for the wants of the day. 

Thus, the Alexandra Dock, with its main body lying 
parallel to the river, having branches at right angles 
from it, townwards, all of ample width, and all provided 
with shed accommodation of the best class, has served 
trade excellently, and proved a model for such accom- 
modation in the general form, and it is probable—nay, 
We should say certain—that no set of deep entrances in 
the world has passed through it in the same time such a 

large tonnage. Mr. Lyster quotes 34,197 tons as the 
aggregate tonnage of the vessels passed through the 
Langton entrances in one tide time of two hours and 
twenty minutes, and doubtless that large figure has been 
exceeded since the paper was written. 

As regards width and depth of entrances and passages, 
this fine group of docks, however, even now leaves much 
to be desired when the handling of the wide deep ships 
of the day has to be taken into account. The 1873 
south scheme also, so far as the land available in this 
Position allowed, provided accommodation of the first 
Class, and as such fully appreciated by shipowners, 
more particularly as the docks here, in common with 
those of the Langton-Alexandra system of the north 
end, had the benefit of sills laid at the level of 12ft. 
below the local datum, Old Dock sill, these entrances 
Biving 4ft. more water than any sill previously con- 
structed on the Lancashire side of the Mersey. 





Naturally the docks comprised in these vast extensions, 
with their accessories and furnishings, were not built and 
provided in a day; but before they could be said to be 
more than finished, the necessity of bringing some of 
the older docks more into line with modern requirements 
was felt. This want was partly met by systems of 
impounding and pumping, the effect of which was to 
give to certain groups of docks during neap tides some- 
thing like the depth they would have on spring tides. 
Thus, the old docks from Brunswick northward to 
George’s Dock, having an aggregate area of about eighty 
acres, and the sills of the passages and entrances of 
which were for the most part laid at the level of about 
6ft. below the local datum, had the water in them main- 
tained over neap tides at a constant level of about 16ft. 
above Old Dock sill, or some 6ft. higher than high water 
of lowest neap tides. Access to the group of docks 
could be obtained by way of the deep water entrances at 
the extreme south end of the estate, part of the 1873 
extension. The losses of water in the impounded docks 
through leakage of the outer gates and culverts, valves, 
the filling of locks and graving docks, &c., are made 
good by pumping from the river Mersey by means of a 
group of three powerful centrifugal pumps situated at the 
Coburg Dock, and which, under favourable circumstances, 
are capable of transferring from the river to the docks 
about 1200 tons of water per minute. This pumping is 
done about the time of high water on all neap tides. A 
similar installation for a like purpose has been made at 
Birkenhead, where it improves the working conditions 
of the whole dock system of an area of about 150 acres, 
and a lineal quayage of about nine miles in the 
aggregate. 

The latter improvement, however, though important 
in itself, is not to be looked upon as of the same value 
as a similar work at Liverpool, because for legitimate 
reasons quite independent of engineering considerations, 
the accommodation which the trade wants on the 
Lancashire side cannot be supplied by any improvement 
effected on the Cheshire side. 

Additional and deeper dock accommodation, called for 
about 1890, when the large new boats of the Inman and 
International and White Star lines were being built, the 
Board determined to provide by large alterations in the 
neighbourhood of the Canada and Huskisson docks, 
which lie immediately to the south of the Alexandra 
system. It was decided to convert the docks named 
into an impounded system, making at the same time 
important alterations and extensions with the view to 
provide increased quayage in long lengths suitable for 
vessels of the latest size and type. The entrances to the 
improved system were provided at its north end through 
the old Canada Lock, built over thirty years previously 
by that famous dock engineer, Jesse Hartley, and at its 
south end through a new half-tide dock on the site of 
Sandon Basin and Wellington Half-Tide Dock, and having 
between it and the river wide entrances, much deeper 
than any others of the Mersey Dock Estate, the levels 
of the sills being such as to afford a depth of 30ft. at 
high water of the lowest neap tides. 

Some description of these works, authorised by the 
Act of 1891, was given in our issue of July 20th, 1894. 
Since then a considerable portion of the whole scheme 
has been executed, the Canada Lock lengthened from 
500ft. to 600ft., and deepened to 14ft. below Old Dock 
sill, has been brought into use. The whole of the old 
dam lying between the Canada and Huskisson docks has 
been swept away, and a new barrier between the two 
docks constructed further south, so as to allow of the 
construction of a new branch dock from the south-east 
corner of the Canada Dock, and the extension of the 
west quay of the dock in a straight line, by which means 
a large area of effective quayage may be said to have 
been created, for practically no such quayage existed 
there before. The old west quay was a succession of 
curves and short straight lengths, its peculiar form being 
due to the existence of a fort in an embayment of the 
river wall. The fort has now been demolished and the 
embayment filled up. 

The berthage given in the Canada Dock and branch is 
at the present time the best in the Liverpool Dock 
system ; deeper water is afforded than in any other dock, 
and the shed accommodation is of the most modern class, 
the sheds on the west quay of the dock and on the north 
quay of the branch dock being one-floored buildings 115ft. 
and 125ft. wide respectively ; while on the south side of 
the branch the shed is of the two-floored, or, as it is 
usually called, ‘‘double-storey,” type adopted at the 
Harrington, Toxteth, and Langton docks, and 95ft. wide, 
giving floor-space approximately equal to that of a one- 
floored shed 190ft. wide. Naturally, in these most modern 
berths one would look for the best vessels in the port; 
and, as a matter of fact, the crack vessels of the Cunard 
and White Star lines are to be found there, the former 
on the west side of the dock, and the latter occupying 
the whole of the eastern part of the branch dock on both 
sides. The Lucania, Campania, Teutonic, and Majestic 
enterand leave their berths at present by way of the Canada 
Lock quite conveniently, and discharge their inward and 
receive their outward cargo and coal with that con- 
venience and despatch which is absolutely necessary in 
the case of valuable carriers which must be “ turned 
round” in the shortest possible time. There also the 
cargo leviathans, such as the Cymric, Georgic, Cevic, 
take in and discharge their cargoes. 

Some idea of the needs of the owners of such immense 
ocean carriers as the Georgic, Cevic, and Cymric, in 
respect of rapidity of discharge, may be formed if one 
watches such a steamer at work unloading her American 
cargo, with many “ whips” to each hatch, while coal for 
the outward voyage is being rapidly taken aboard from 
lighters alongside delivering into the ship’s bunker ports. 
To bring the goods to the level for discharge on to the 
ground floor of the shed the ship’s winches generally are 
used, while the top-floor is served by a number of quick- 
working hydraulic cranes placed on the roof of the shed, 
and each capable of lifting 30 cwt.—illustrated on p. 199. 





These cranes, which are a special feature in the work of 
the double-storey sheds, are employed to serve the ground 
floor also when required. They are the subject of a 
patent by Mr. Anthony G. Lyster. 

The berths of which we have spoken are the only 
parts of the new works which are yet brought into full 
use. The works have been carried out in such a way as 
to avoid, as far as possible, interference with the valuable 
berths in the Huskisson Dock and its branches. Until 
the opening of the new north passage from Canada Dock 
an approach through the old south passages from Sandon 
Basin was kept open; now the latter are closed to ship- 
ping and in the hands of the engineer for the formation 
of the passage to the new Half-tide Dock. 

The work which it has been necessary to do in effecting 
these changes has been of the most tedious and trouble- 
some character, and it could not be expected to be other- 
wise. In the deepening of the Canada Dock especially, 
and the necessary underpinning of its walls, much trouble 
and delay were caused by inbursts of water,which stopped 
all work for long periods. The removal of the masonry 
of the old walls and sills between Canada and Huskisson 
docks was also a very troublesome and costly work. 
It has always been the rule of Liverpool Dock engi- 
neers to build solidly, and we have no doubt that 
many a time in the course of these alterations the pre- 
sent dock engineer has wished it were possible, while 
giving all the requisite strength and durability to such 
works, to make removal easier when the inevitable time 
for alteration arrives. 

It has recently been decided to modify the scheme of 
1891 in several particulars, the most important of which 
are the alteration of the position and dimensions of the 
graving dock, the deepening of the Huskisson Dock and 
its branches to the same level as the Canada Dock, 
which can be done at a comparatively moderate cost, 
and which, by reducing the number of tides on which 
impounding will be necessary, will reduce considerably 
the cost of the pumping to maintain the docks at the 
artificial level. Double-storey sheds of greater area 
than had been contemplated will also be constructed on 
the new quays to give ample accommodation for the 
immense cargoes carried by the vessels now in view. 
Powers to borrow money for such additional expenditure 
as these modifications were sought and are given in the 
Various Powers Act which the Mersey Board have ob- 
tained this session. 

The graving dock, which it was intended to construct 
out of the north-west corner of the large Half-tide Dock, 
will now be placed in a position northward of and 
parallel to the Canada Branch Dock, and leading 
out of the Canada Dock—see detail map, page 196, 
North scheme. We should judge that the former 
position was chosen to avoid further interference with 
the timber trade, already deprived of a considerable area 
of storage ground by the construction of the branch 
dock. However that may be, there is no doubt con- 
siderable advantage in having the graving dock in the 
position last chosen. With the knowledge that there is 
on the stocks and nearing launching a vessel whose length 
will exceed 700ft., the Mersey Board are no doubt wise in 
providing a graving dock having a considerable margin 
over 700ft. in length. Such increased length could only 
be obtained in the half-tide position by encroaching 
seriously on the west quay of Huskisson Dock, whereas 
with the graving dock removed that valuable quay with 
shed upon it can be extended considerably southward. 
East of Canada Dock there is ample length, and it has 
been decided to make the new graving dock 920ft. long, 
with an entrance 94ft. wide, and having a depth of water 
on the sill of 23ft. at high water neap tides, and 34ft. at 
high water spring tides, but its situation is such that the 
latter depth or more may be given at any time by the 
system of raising the level of the water in the wet dock 
by pumping from the river. 

It is intended to be ready for the Oceanic before she is 
ready for it. It is to be provided with pumps capable of 
emptying the whole contents in about 1} hours. The 
order for these has been placed with Messrs. John and 
Henry Gwynne, of Hammersmith Ironworks. Evidently 
Liverpool will have something to say on the question of 
the largest graving dock in the world, and it is not for 
long, if at all, that she has been deprived of her pre- 
eminence in that respect. 

The excavation of the body of this dock and the forma- 
tion of its side walls and altar-courses are now well 
advanced, and in a few months the completion of the 
dock will add another to the list of excellent works in 
Portland cement concrete which have been carried out 
at the Liverpool Docks, and of which the Langton grav- 
ing docks, two in number, and each 950ft. long, are pro- 
minent examples. We understand that the new graving 
dock will be furnished with a powerful crane capable of 
being moved to any position along the whole length of 
one side, and of lifting any load not exceeding 40 tons 
at any point within the southern half of the graving 
dock, and, indeed, somewhat beyond the centre line. It 
will be actuated by hydraulic power supplied through 
the mains provided for general power purposes, &c., in 
which the pressure is about 7001b. per square inch. The 
crane is now in course of construction at the works of 
Messrs. G. Russelland Co., of Motherwell. Some notion 
of the progress and condition of the work will be gathered 
from the two end views, p. 206, one of which is taken from 
the western end of the dock near the gates, looking east, and 
shows altar-courses in course of construction, with a con- 
crete mixer in position on the left-hand side near the fore- 
ground. The otheris taken from the east end of the dock 
looking westward, i.c., towards the gates, which are 
shown in course of erection. The vessel shown in the 
photograph is the steamer Lucania, of the Cunard line, 
lying at her berth in the Canada Dock. The New 
Brighton town is faintly outlined in the distance. 

In addition to the modifications which are provided in 
the Various Powers Act, 1898, of the works actually 
contemplated by the Act of 1891, it is now intended to 
carry out very extensive additional alterations at the 
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southern end of the group of docks affected by the last-| tance to the main fore and aft roadway flanking the 
named Act, and for this purpose it is proposed to | docks generally, and which forms the means of commu- 
borrow over £800,000. It has no doubt been felt by the | nication between docks, railway stations, and warehouses, 
Board that the new large half-tide dock on the site of | is reduced toa minimum. The fact that at this portion 
Sandon Basin and Wellington Half-tide Dock and the ! of the Liverpool Dock Estate the strip of land—for the 
splendid deep-water entrances, which, to our mind, form most part originally foreshore—which is available for the 
the most important part of the 1891 scheme, and which Dock Authorities to deal with is of a very considerable 
are now approaching completion, are worthy to serve width, namely, about 1800ft., greatly adds to the useful- 
and capable of serving a much greater area of docks of ness of the new docks by permitting the laying out of the 
the best class than would be provided by the 1891  quayage in long lengths. 
scheme alone. Looking at a plan of the surround- This is not the case at the south end of the estate, 
ings as they at present exist—see general may, page where the second group of alterations to which we will 
197—the ordinary observer would, we think, find now refer are situated. It will be seen from the plan that 
some difticulty in selecting a site where that additional the site affected by the proposed changes embraces the 
accommodation could be given; but the Board have Wapping, King’s, Queen’s, Coburg, and Brunswick docks. 
boldly grappled with the case, and have decided on The width of the estate in this locality is about 1100ft. to 
wiping out the six existing Sandon graving docks and 1300ft., and it may here be explained that the eastern or 
the Sandon Dock, from which they are entered, and townward boundary of the Dock Estate is to be looked 
which also serves for other purposes, and on using the upon generally as a very hard-and-fast line indeed. It is 
site for a different class of accommodation. true that a few years ago a considerable area of land then 
These six docks, with an aggregate length of 38390ft., partly occupied by buildings, and situated opposite the 
have done good work in their time, and are still useful Queen's and Coburg docks, was brought into use as a site 
docks within the limits of their capacities. The widths for improved dock sheds, &c., and so in effect the Dock 
of their entrances and the depths of their sills, however, Estate in this locality was widened. In other places, 


























































| docks the plan shows one large modern graying 


and is somewhat inconvenient even for that, being sity 
a considerable distance from the centre of toh 
receipts, and its mode of storage of hogsheads ee 
tiers in height, involving large cooperage bills and 
troubles. a 
On the east side of the Queen’s Dock there are als 
be two branch docks, similar generally to those ta 
described, and having sheds 785ft., 825ft., ss0ft + 
860ft. long, all 95ft. wide. North of these two Sear 
dock, 
Water 
27ft., on 


5 


680{t. long, 80ft. wide, and with the same depth of 
on its sill as those of the adjoining docks, say, 
the lowest neap tides. E 
The west side of the Queen’s Dock is at present 
occupied in great part by shipbuilding yards, on which 
many a goodly vessel has been built by finns whog 
names are household words in Liverpool—Roydens onl 
Potters. Two gunboats, which the latter firm are now 
building for the British Government, will in all probability 
close the roll of vessels launched from these yards, Th, 
sites will shortly be required for the dock works we gr 
describing; but even if that were not so it is questionab), 
whether orders for other vessels would be taken in this 
position, for shipbuilding has for many years past been 
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are not such as to suit the needs of the largest ships of 
to-day, much less of leviathans of the future, even though 
their lack of depth can be compensated for by the 
‘*pumping-up ”’ system, the application of which to this 
group of docks was the first instance of its use, and by 
which practically any needed depth can be given. Seeing 
the present drawbacks against the use of these fine old 
docks the loss to the shipwrights of the port by their 
absorption now will not be so great as it seems, and the 
provision of two excellent branch docks with modern 
sheds, together with one wide, deep modern graving dock, 
1000ft. long, will doubtless fully justify the sweeping 
change. 

Certainly the alteration rounds off the 1891 scheme, 
and makes the Canada-Huskisson system of docks @ very 
complete and comprehensive one. The plan which we 
publish above clearly shows the works we have 


however, the circumstances preclude any eastward exten- | steadily declining in the Mersey Port, and now practically 
sion of the Dock Estate beyond the present main artery | only Laird’s works at Birkenhead are left as a going 
for cart and rail traffic, which constitutes its boundary. | concern to uphold the fame of Liverpool as a shipbuild- 
The present east quay of the Wapping Dock is occupied | ing centre. We need not stop here to inquire into the cause 
by valuable warehouses, the Queen's by a wide modern | of the decadence of the shipbuilding industry in Liverpool ; 
shed, and the Brunswick by good sheds of fair width, and | suffice it to say that, although on other parts of the shores 
the east sides of these docks generally have been retained | of the Mersey there are excellent facilities for shipbuild- 
in their existing form. |ing, the old yards now in question suffer from many 
It has been recognised, however, that the retention of | disadvantages—confined space, especially as regards 
any other parts of these docks without alteration was | length, comparatively high value of land and consequent 
inconsistent with a comprehensive scheme for laying out | rent, indifferent access from the landward side, and that 
the site to accommodate large modern vessels, and so the | for road vehicles only; in fact, we see only two advan- 
whole of the existing works west of the Wapping and | tages—a noble expanse of water in front of the yards, 
| Queen’s docks are to be swept away, and their place | and plenty of wealthy shipowners behind them, the latter, 
taken by new works, chiefly wet docks, with excellent | however, keen on buying ships where they can be had 
quays and sheds. Thus, on the west side of the Wapping | cheaply without any falling off in quality. 
Dock there are two branch docks, having quays with The new works will also obliterate the Queen’s Half- 





tide Dock, through which the Queen’s Dock, King’s 


already referred to. The general form of the docks and | double-storey sheds, two each of 940ft. long, and the other 
branches resembles that of the Alexandra Dock and its | two of 740ft. long each, the former being 95ft. wide and 
branches, the main bodies of the several docks lying in a | the latter 80ft. These docks are shown to be approached 
north and south direction, that is, generally parallel with | over a sill laid at the level of 17ft. below Old Dock sill, 
the river wall and the branch docks, being approximately | giving a depth of water of 27ft. even on the lowest neap 
at right angles tothe same. This gives the maximum of | tides. Their site is at present partly occupied by the 
quayage for the minimum area, and some excellent long | King’s Dock, which is a shallow dock constructed in and 
quays are provided, such as 1200ft., 1260ft., and 1000ft. | having passages in such position and so narrow that the 

Each branch dock has a shed of large area on each of | dock cannot be entered by long vessels, and partly by 
its quays, so that the tongue or jetty between two/| the tobacco warehouse, a vast single-storey building 
branches is arranged with a centre roadway, which serves | which has done useful work in its day, but which, with 





| 
| 


Dock, and two antiquated and small graving docks, are 
entered, and a smaller dock and lock used for river 
lighters. It will, of course, strike the veriest tyro i 
dock construction that Mr. Lyster has, in this case, quite 
departed from the lines laid down in his other recent 
works, inasmuch as the main bodies of the docks are oP 
the east or townward side of the estate, and the branches 
run westward ; and this is a point which has been referre¢ 
to and discussed in the local Press and otherwise by 
Liverpudlians, to whom, of course, their docks are their 


the sheds on either side of it. For the great bulk of the 
cargo delivered on each of the quays, therefore, the dis- 





life, and many of whom are keen critics of varying or 
On looking closely into the plans, it will be 





| its capacity of 20,000 hogsheads of tobacco, only holds, | 
| say, one-fourth of the present ordinary stock of the port, ' petency. 
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seen that the carrying out in this case of the usual, and 
on the whole much preferable arrangement, wouldinvolve 
very great additional expenditure, not only in sacrificing 
the eastern warehouses and new sheds, to which we have 
referred, but also in providing a proper access to the new 
and communication between the old and new docks. On 
looking into the matter, we greatly question whether 
proper access to a trunk dock situate on the west of the 
estate could be afforded to vessels without sweeping away 
the dockyard which occupies the space between the Coburg 
Dock and Brunswick half-tide docks, and re-modelling 
the whole of the works in the neighbourhood of the 
Brunswick Dock. And this would doubtless be a matter 
involving not only great additional expenditure, but much 
inconvenience. At the north end also of the group of 
docks now being dealt with, a plot of land not belonging 
to the Board bars access to the Salthouse, Albert, and 
other docks, except by way of the Wapping Basin, and 
having in mind the class of vessels which have to pass 
through the latter it is obviously necessary that the 
trunk of the dock site of Wapping dock should lie in a 
line with Wapping Basin. These are points to which 
the designer no doubt gave due consideration, and pro- 
bably the arrangement shown on the deposited plans is 
the best, taking all the circumstances into account. 

The Brunswick Dock is to be retained in its present 
general form with but little alteration, beyond deepening 
from 9ft. to 19ft. below Old Dock sill, which we presume 
will demand the underpinning of the whole of its walls. 
In addition to providing excellent accommodation on its 
quays, it will serve in future as the vestibule to the 
enlarged and improved Queen’s and Wapping docks, as 
well as to the Toxteth and other southern docks. With 
the latter the Union Dock serves at present as a con- 
necting link, and in future will continue to do so in a 
more perfect form, as the scheme provides for its 
lengthening and deepening. 

Out of the south end of the Brunswick Dock it is 
intended to construct a new graving dock, very similar in 
its general dimensions to that to be constructed at the 
north end of the Queen’s Dock. It takes the place and 
partly occupies the site of two narrow shallow existing 
graving docks, which would not be at all suitable for the 
class of vessels which may be expected to occupy the 
new wet docks. In any case, however, the retention of 
the old graving dock would not be compatible with the 
alterations to the Union Dock and construction of the 
river entrance to which we are about to refer. 

The main entrances from the river to the improved 
docks are to be constructed out of the south-west corner 
of the Brunswick Dock, leading in a southerly direction 
obliquely to the river wall, ¢.c., so that vessels entering 
them will face the flood tide. Like those to which we 
have referred as approaching completion at the site of 
the old Sandon Basin, the entrances are the most im- 
portant factor in relation to the system of docks which 
they serve. In the position chosen for them a certain 
temerity is apparent. They are to have their pier heads 
on the line of the present river wall, not projecting at all 
into the Mersey, and with no protecting works of any 
kind. The entrances are two in number—one 100ft. 
wide, and the other 80ft.—the depth of sill being 17ft. 
below old Dock Sill, or 7ft. below low water of spring 
tides. The Pluckington Bank, that great bugbear of the 
south end of Liverpool, from the Herculaneum Dock to 
the landing stage—where it attempts to wreck the 
pontoons—was well fought by the special measures 
which were fully described by Mr. Le Mesurier,* is often 
at a higher level than the sills of the old docks in 
front of which it lies, and which are only a few feet 
below the Old Dock sill-datum. When this is borne in 
mind it would seem as if the present dock engineer is 
anxious to meet the cry of ‘‘ deeper sills’ which Liver- 
pool men have uttered for so many years, by as full a 
compliance as possible. It has not always been so; 
previous engineers have only gone lower by slow degrees 
and with expressed fear and trembling. The old Canada 
Lock sill, 73ft. below Old Dock sill, was followed at the 
Prince’s Half-tide in a favourable position by sills 8ft. 
below datum and Herculaneum at the same depth; then 
came the Langton entrances 12ft. below datum, more 
recently the Canada Lock was deepened to 14ft. below, 
and the new Sandon sills are 20}ft. below datum. 

These are, however, to all appearances, in a more 
favourable position as regards prospects of maintenance 
than the new Brunswick entrances to which we are 
referring, for at times the Pluckington Bank has stretched 
across the mouth of the proposed entrances and extended 
a long way out from the river wall there ; and it is safe to 
assume that what has happened before may happen again 
unless conditions become altogether different owing to per- 
manent river works, such as guiding walls being built. 
linginecrs of to-day have, however, command of resources 
which their predecessors never dreamt of, and no doubt 
Mr. A. G. Lyster thinks that with two of the most power- 
ful sand-pump dredgers in the world, the Branker 
and G. B. Crow, and two of the most powerful ladder 
dredgers, the Walter Glynn and Lyster, besides a host of 
other craft, he is in a position to offer battle even to the 
dreaded Pluckington, with a fair prospect of victory. The 
sills will afford a depth of water of 27ft., even on the 
lowest neap tides, and as much as 38ft. on spring tides, 
the lesser of which should be sufficient even for the 
larger ships which are likely to demand berthage in 
these new docks when completed. In width and depth 
the passages throughout the altered system have been 
made similar to the larger river entrance. The bottom 
of the old Brunswick Dock will be deepened as stated, 
the passages lying between it and the Queen’s Dock 
brought into line and widened to 100ft., anda channel 
across the Coburg Dock deepened to 19ft. below Old 
Dock sill. These docks have evidently been carefully 
designed to provide for the accommodation of as large 
vessels as can be provided for on the site. With an 
unlimited area of land at disposal it would no doubt 
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have been possible to lay out the docks even for the 
1000ft. leviathans, which are, we think, to be looked 
upon at present as more in the realms of prophetic 
imagination than within the range of practical commer- 
cial politics ; but we are of opinion that the Mersey Board 
have done well in providing such excellent accommoda- 
tion for vessels of, say, 600ft. to 800ft.long. The smaller 
dimensions seem to be the standard for this section 
of the wet docks, judging from the length of the new 
graving docks forming part of the scheme. 

We question very much whether there will be any 
vessels even as much as 600ft. long knocking at the door 
for berthage at the south end before these works are 
completed, but though designed for the larger sizes, the 
more moderate 400ft. to 500ft. vessels will be able to use 
them with great facility and convenience to themselves ; 
and we have no doubt that, particularly in the entrances 
and passages, where what looks like a somewhat extra- 
vagant width of 100ft. has been adopted, shipowners will 
be glad of the much greater freedom of movement which 
the difference between 60ft. and 100ft. represents. 

The scheme of impounding and pumping applied by 
Mr. G. F. Lyster to the group of docks affected by these 
alterations, effected at small cost an immense improve- 
ment in the condition of the southern docks, providing 
deep water over all tides, and so enabling vessels of deep 
draught to use berths which could not have been used 
previously by them on neap tides; and shipowners were 
duly grateful when it was no longer necessary to refuse 
vessels entrance on neap tides, or to turn them out to 
deeper docks on the river as the tides fell. The only 
limits and restraint imposed by that scheme were the 
depth of the river entrances with which communication 
between the river Mersey and the impounded docks was 
maintained,and certain delays in hauling through, to or from 
those entrances, situated at one end of a long chain, to 
the impounded docks. That scheme, however, did not 
alter the lengths of quays or the widths of docks or 
entrances, or provide first-class shed accommodation 
throughout, so that many of the quays, and, indeed, whole 
docks, such as the King’s Dock, could not derive full, if 
any, benefit from the impounded system. The present 
proposal is much more thorough. The largest vessels 
likely to require accommodation for years to come can 
enter on all tides, and can move about and berth in the 
new docks without limit or restraint, and can find suit. 
able graving dock accommodation within easy reach of 
their berths. The pumping scheme partly restored to 
the south end of Liverpool the prosperity it had formerly 
enjoyed in the days of sailing ships, and of which it had 
been to some extent deprived by the relatively greater 
advantages offered by the north end docks. The present 
proposal must in a far greater degree benefit the district 
in which is to be provided such a large amount of first- 
class berthing and quayage having splendid sheds, and 
the goods from which wlll require their due proportion 
of warehouse space within the adjoining town districts. 

Looking at the engineering features of the work, there 
can be no question but that those who have to carry 
them out will find that the difficulties usually associated 
with the improvement of old garments by new cloth are 
not absent in this case. There is probably nothing in 
the work which skill and care, patience, and perseverance 
cannot overcome ; but seeing that, as in the case of the 
north end improvements, shipowners will no doubt try 
to retain in their hands from day to day as much water 
space, and especially quayage, as possible, there will 
probably be occasion, before the scheme is finished, for 
the exercise of all the best qualities of the Mersey 
Board’s engineering staff. 

Before closing this article we may refer to the large 
warehouse for tobacco which is to be erected on the site 
of the southern part of the Stanley Dock. At the pre- 
sent time there are large five-storey warehouses in that 
locality, one on the north and one on the south side of 
the dock. The dock was originally built of a form 
approximately square, and for modern requirements this 
means a certain waste of water space. Further accom- 
modation for the tobacco trade being now required to 
concentrate the storage, now scattered between the 
warehouses at the King’s Dock, Albert Dock, and Stanley 
Dock, it has been decided to build an immense special 
warehouse on the site of the southern part of the Stanley 
Dock. The ground area occupied is to be about 730ft. long 
and 165ft. wide, and it is intended to have a basement, 
a quay floor, and twelve upper floors, the total aggregate 
floor area reaching nearly thirty-six acres. The building 
will be about 120ft. high from ground to eaves, the 
upper floor will only have about 7ft. clear headroom, the 
intention being to store tobacco one tier high only, so as to 
save trouble in handling the casks for weighing, sampling, 
&e. The construction will be fireproof throughout, with 
columns of cast iron protected by earthenware casings ; and 
floor framing of steel joists encased in concrete. The whole 
block is to be divided up into several separate compart- 
ments, each served by hydraulic lifts, stairs, kc. When 
completed it will afford accommodation for about 55,000 
hogsheads of tobacco, so that with the two existing 
warehouses adjoining, a stock of over 80,000 hogsheads 
can be housed within a small ground area quite close to 
the centre of the town, and convenient both for receipt 
of tobacco from the ocean steamers and for its distribu- 
tion by railway or otherwise. 

The total borrowing powers granted by the Mersey Boards 
Acts of this session amount, in round’figures, to £5,000,000 
sterling, divided between the modification and extensions 
of works under the 1891 Act, alteration at the south end 
of the Dock Estate and the above-named tobacco ware- 
house. The spending of such a vast sum is a very heavy 
and responsible task. We do not doubt that the schemes 
have been thoroughly considered and discussed by those 
directing the policy of the Trust, nor do we doubt that 
their execution in the capable hands of the present dock 
engineer—a man of exceptional training and experience in 
dock engineering—will not detract from the credit of 
Liverpool. 

The foregoing notes on a subject which would readily 





lend itself to even more extended treatment haye be 

based on information gathered some months ago — 
good deal of which we are indebted to Mr. A. G, lou 
member of the Council Inst. C.E., the present engineer. 
in-chief to the Mersey Dock Estate. one 








THE NEW GREAT NORTHERN ENGINES Ayp 
THEIR WORK. 
By CHARLES Rovs-MARTEN, 

On no British railway has the persistent increase in the 
weights of trains, during the last few years, been more 
marked than in the case of the Great Northern line, 

Ever since the present able locomotive superintendent 
Mr. H. A. Ivatt, succeeded his lamented predecessor, the 
late Mr. Patrick Stirling, in the charge of the mechanica] 
department of the Great Northern Railway, he has been 
compelled to face the plain fact, that the steady enlarge. 
ment of train loads in the case of the principal expresses 
was as steadily overwhelming the celebrated engines built 
by Mr. Stirling. That these engines were admirably 
suited to the work for which they were expressly designed, 
and indeed were fitted to their particular duties with 
singularly accurate calculation, is admitted by all who are 
competent to form an opinion on the subject. By none 
is this admission more frankly and cordially made than 
by Mr. Ivatt himself, who never refrains from expressing 
his hearty admiration of his predecessor's locomotives, 
But, as I have often pointed out, engines designed and 
built to take 150-ton trains at an average of 51 miles an 
hour could not reasonably be expected to haul 250-ton 
trains at 55 miles an’ hour. Yet this was imperatively 
demanded by modern loads and timing, and so those 
famous engines were jovermatched by being set to pull 
loads which they hdd never been intended to run, 
especially at such augmented speeds. 

That the Stirling single-wheelers, both the Sift. and the 
7ft. 6in. classes, have always been remarkably economical 
as well as exceptionally swift, is a fact admitting no 
dispute. Probably they are still unsurpassed as ideal 
types of express engines with loads proportionate to their 
power; and, indeed, they have occasionally exerted a 
tractive force which would seem almost incredible in view 
of their nominal capacity. To givesome instances: One 
of the 8ft. engines, No. 34, took 246 tons from London to 
Peterborough in 86} minutes ; another, No. 667, 276 tons 
from Peterborough to Doncaster in 934 minutes, a strong 
side wind blowing in each case. Another, No. 1001, 
recently took, unassisted, 250 tons—the Scotch “ diner” 
—from York to Peterborough, 111 miles 65 chains, in 
2 hours 38min. 46sec. running time, with two stops, at 
Doncaster and Newark respectively, and the train made 
up 14 minutes from York to London. Another, No. 663, 
about a month earlier, with slightly less load—237 tons— 
made up 7 minutes beween York and Peterborough. And 
of the 7ft. 6in. singles, No. 878, on the 9°45 a.m. down 
Leeds ‘‘ diner,’ with a load of 214 tons, ran lately from 
London to Grantham in 1 hour 55 min. 48 sec., passing 
Peterborough in 80min. 47 sec., in spite of a relaying 
slack at Potter’s Bar, and climbing the 15} miles of rising 
gradients to the Stoke summit, mostly at 1 in 178, 1 in 
200, and 1 in 264, in 18 min. 39 sec. No. 231 of the 
same class took the up Leeds diner, of about the same 
weight, from Grantham to London in almost exactly the 
same time. A third of that class, No. 233, took 230 tons 
from Peterborough to York in 2hours Omin. 33sec., 
climbing the 15} miles to Stoke summit with that load 
in 18min. 32sec., passing Grantham in 33 min. 30 sec., 
and Doncaster in 85min. 12 sec., from the Peterborough 
start. 

Such performances as these are remarkably fine ; but 
the difficulty is that they cannot always be relied on. 
The efforts must have been abnormal, and any unpro- 
pitious condition is apt to cause comparative failure and 
loss of time. Here, again, I give some instances in point. 
No. 3 (8ft.) lost 6 min. 20 sec. when taking 230 tons from 
London to Peterborough, being timed to do the run in 
83min. Yet the time actually occupied, 89 min. 20 sec., 
was far from bad with such a load on that road. Again, 
only a few days ago, No. 233, which had previously made 
that fine run from Peterborough to York with 230 tons, 
lost 7 min. from London to Peterborough when called on 
to take 256 tons in 85min., and No. 875—of the same 
class—so far from equalling the former Peterborougb- 
York run of No. 233 (120 min. 83 sec.), occupied no less 
than 139 min. in performing the same journey with 26 tons 
additional. I could give many similar cases on both sides. 

These instances show clearly that, although the single- 
wheelers have a considerable margin of power over that 
which they were designed to exert, this has latterly been 
often exceeded, and the growth of traffic makes it quite 
certain that excess will in future be the rule, rather than 
the exception. One consequence has been the frequent 
use of pilot engines—a measure never resorted to on the 
Great Northern until about three years ago. Mr. Stirlirg 
built his last six engines, the enlarged 8ft. single-wheelers 
Nos. 1003-1008—to meet this emergency, and thcy 
have done and do splendid work, as I have shown in 
these columns. But it is undeniable that their power, 
too, has its limits, and that their margin of capacity 
is not seldom reached, indeed, in unfavourable circum- 
stances, passed; nor is there room for a boiler so large 
as they really need. . 

On the other hand, the 6ft. 6in. four-coupled engines, 
of which the Great Northern possesses so large 
number, have always in my experience failed to the 
extent of losing time when called upon to run express(s 
which were both fast and heavy, although they did well 
with light fast trains or slow heavy trains. With such 
small boilers—918 square feet of heating surface—it 1s 
not surprising that these could not supply the growing 
want of an increase in power, combined with speed. 

At this point Mr. Ivatt took up the work and st 
himself to devise means of providing the requisite tractive 
power. -How he rebuilt the older Sft. singles, and with 
what excellent results, I have previously related in these 
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columns. He is still proceeding with the rebuilding of 
these justly celebrated engines, of which he so frankly 
expresses his admiration. Mr. Ivatt has also begun re- 
building other classes of the older engines. Thus, No. 
873, 7ft. 6in. single, has been rebuilt with a new boiler, 
having 1073 square feet of heating surface—108}ft. in 
fire-box—and 170 lb. pressure, and a steam dome. One 
of the thirty-years-old 7ft. single wheelers, No. 21, has 
received a larger boiler, a dome, and 170 lb. pressure. 
So has one of the 6ft. 6in. coupled. All have been 


greatly improved by the alterations, and do better work | 


than before. Still the problem of grappling with modern 
loads at modern speeds was evidently not to be solved 


by any modification of the types already in use. ‘If; 
only one could get large enough boilers on to the Sft. | 
remarked Mr. Ivatt to me recently, ‘“ they | 
would be magnificent engines even for the present work ; | 


singles,”’ 


but there is not room for boilers of the size required.” 
This being impracticable, Mr. Ivatt considered what 


boiler large enough to supply abundant steam for the work 
which had to be done, Mr. Ivatt fell back on the coupled 
type. He began by taking the dimensions of wheels and 
cylinders employed by his predecessor—viz., 6ft. 74in. 
wheels—roundly, 6ft. 6in.—and 17}in. cylinders, with 26in. 
piston stroke. But he used a far larger boiler, with about 
1200 sq. ft. of heating surface, a more capacious fire-box, 
expanded grate area, a steam dome, and a leading bogie. 
These alterations materially modified the character of 
the engine, alike augmenting its power and extending its 
functions. Mr. Ivatt pointed out to me, however, that 
he did not design these as a new class of express engines, 
but merely as a development of the old standard 6ft. 6in. 
coupled type, which, by reason of their enhanced boiler 
power and steam pressure, and having a leading bogie, 
should be able to take heavy fast expresses when 
required, 

The first of these engines, turned out at Doncaster, 
took the place of an old goods engine which had 
been condemned, and so was numbered 400. That 
number is now the type - number of the classes 
Which already contains more than thirty engines. With 
No, 400, the pioneer of the class, I travelled from 
Grantham to York by the down Scotch day express, leav- 
ing London at 10 a.m. The load was230tons. A heavy 
north-westerly gale was blowing, and being directly on 
the side of the train, necessarily delayed it considerably. 
Nevertheless, as will be seen from the subjoined log, 
Mr. Ivatt’s engine, with a load equal to twenty-three 
coaches, as reckoned on the southern English lines, kept 


time with a second to spare. Newark, 143 miles, was | are lengthened by Qin. to admit the larger fire-box, and 
Passed in 16min. 23 sec. from the start; Retford, 33}, in | like many of the new Great Northern engines, these 




















38min. 30sec.; Doncaster, 50}, in 58min. 13sec., an have a central coupling between the engine and tender, 
average speed of 52°6 miles an hour having been main- | without any side buffers. They are numbered from 1321 


tained to that point, in spite of the cross wind, the speed | 


| to 1825, and are stationed at Grantham for heavy express 


up 1 in 198 never falling below 36 miles an hour, while no | duty. 


| higher velocity than 67 was run downhill. After Don- | 
| caster the gale increased, and the 82 miles to York | taken by Mr. Ivatt has yet to be dealt with. In THE 


But the most remarkable and important new departure 


occupied 39min. 46 sec. It could easily have been done | ENGINEER of May 27th there appeared an illustration of 


in 3 or 4 minutes less had the weather been more favour- | 
able. The condensed log is as follows :— 


Distance. Stations, Times, 
— . . .. Grantham dep. . - WHS 
14§ ; Newark pass ss 31 19 
33. Retford we lave : 53 26 
504 . Doncaster ,, . ; 113 9 
69... ... Selby a ee ere 35 52 
oe f arr. 1 52 55 


Another of the same class, No. 1810, took the 5.80 up 
diner from Leeds to Doncaster. This train from its first 


! | being put on until a comparatively recent date had 
alternative course should be adopted. It being almost | 
impossible to fit any type of large-wheeled single with a | 


always been run by a single-wheeler. Here, again, 
however, the old engines were ‘‘ crowded out” by the 
increase in train loads, being occasionally in difficulties 
up the ascending grades of 1 in 100, and even 1 in 50 
near Leeds. So the new coupled engines of the 400 class 
have now superseded them. In this particular case the 
load was 155 tons to Wakefield and 214 thence. The 
rise of 1 in 50 approaching Holbeck was mounted without 
difficulty, and the subsequent climb of 1 in 100 towards 
Ardsley at a steady 40 miles an hour. Leaving Wake- 
field with 214 tons, No. 1310 ascended the bank of 1 in 
150 to Nostell at a minimum rate of 45 miles an hour, 
and descending the following slope toward Hampole 
successively touched 75, 78, and 80 miles an hour, the 
train running with perfect ease and steadiness. It is not 
intended that these engines as a rule shall be run at so 
high a speed, their duty being rather to gain the time 
by better speed up the rising gradients, but this experience 
proved that when called on to put forth the higher 
speeds they will be quite equal to such requirements. 
The distance of 193 miles from Wakefield to Doncaster, 


which includes some miles of ascent at 1 in 150, was run | 


by No. 1810, with 214 tons behind the’ tender, in 
21 min. 19 sec., start to stop—very excellent work. 

More recently Mr. Ivatt has turned out five new loco- 
motives of a similar class, but somewhat larger. Like 
the other 6ft. 6in. coupled engines, they have 6ft. 6in. 
driving wheels and cylinders 17}in. by 26in. But they 
have larger boilers and fire-boxes, the heating surface 
being 1180 square feet in the tubes and 120 in the fire- 
box, or 1250 in all, while the grate area is 20°75 square 
feet, and the steam pressure 170]b. The coupling-rods 


a Great Northern engine, numbered 990. This has been 
designed by Mr. Ivatt and built at Doncaster by way of 
experiment, but will, if the results are deemed satisfac- 
tory, be the pioneer of an entirely novel type of Great 
Northern express locomotive. With this remarkable 
| engine I have just made several trial trips with highly 
interesting results. 

No. 990 is beyond all comparison the largest and 
heaviest express engine in the kingdom, weighing as it 
does no less than 58 tons; while, as the tender weighs 
41 tons, the total weight of engine and tender is 99 tons. 
The engine runs on ten wheels, four being coupled. 
There is a four-wheeled leading bogie, and a pair of small 
carrying wheels support the frame behind the fire-box. 
The four coupled wheels, 6ft. 6in. in diameter, are placed 
almost exactly under the middle of the boiler length, 
and the cylinders, 19 by 24, are fitted between the 
bogie wheels. The connecting-rods work on the rear 
pair of wheels, so that the engine is front-coupled. In 
this way the advantage of a longer connecting-rod is 
obtained, while both the wheel-base and the length of 
coupling-rods are much shortened. 

A specially noticeable feature of the engine is the hugs 
boiler, which is 14ft. Sin. long in the barrel and 4ft. 8in. 
in diameter. The tubes are 13ft. in length. By getting 
the coupled wheels so far forward room is found for a 
; very large fire-box, the length being as much as 8ft. 
| The total heating surface is 1302 square feet for the 
| tubes, and 140ft. for the fire-box, or 1442 square feet in 
| all, and the grate area is no less than 26°75 square feet. 
The steam pressure is 175 lb. per square inch in the 
boiler, and 131 Ib. in the cylinders. The adhesion 
weight is 31 tons 8 cwt., giving a total tractive power of 
14,308 lb., the tractive force for every lb. of effective 
pressure in the cylinders, according to the accepted 
formula, being 111 1b. The bogie and trailing wheels are 
nominally 3ft. 6in. in diameter, or 3ft. T}in. with new 
tires. In the tender, which runs on six wheels, 5 tons 
of coal and 3670 gallons of water can be carried. As in 
all his recent designs, Mr. Ivatt has dispensed with the 
large brass column over the Ramsbottom safety valves, 
which have so long been characteristic of the Great 
Northern engines, and has substituted a small iron 
cover, painted like the boiler casing. Unquestionably the 
engine has a very fine and massive and imposing appear- 








ance, and sinve it has been up to King’s-cross it has 
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always attracted a crowd of admiring spectators. It now 
remains to see how far the performance of the new 
engine corresponds with its impressive aspect. 

Through the courtesy of the Great Northern autho- 
rities, I have been able to make several observations 
of the working of No. 990, and I give the results of three 
journeys as sufficiently illustrative. 

For several days the new locomotive has been em- 
ployed to work the Leeds dining-car train, which leaves 
King’s cross at 9.45 a.m., and is timed to run to 
Grantham, 105} miles, in exactly two hours, without 
stop. This length of the Great Northern has been so 
often described that it is unnecessary to recapitulate all 
the details of the gradients. It is well known that it 
starts with an ascent of 1 in 105 through the Maiden- 
lane Tunnel, followed by 1 in 110 through the Copen- 
hagen Tunnel ; that, after easier grades to a point between 
Hornsey and Wood Green, it rises continuously for 
8} miles at 1 in 200, falls 5 miles to Hatfield at about 
the same rate, generally rises to the twenty-fourth mile- 
post; fluctuates to Stevenage, 28} miles; then falls past 
Hitchin at 1 in 200 to Arlesey, 37 miles ; and undulates 





slightly, but generally downward or level, to Huntingdon, 
583 miles. Then it rises at 1 in 200 to a point near 
Abbott’s Ripton, and falls 5 miles at the same rate to | 
Holme. It next undulates slightly, but keeping at much 
the same level, past Peterborough to near Tallington, 
where it rises with increasing steepness, mostly at 1 in 
264 and 1 in 200, but the last three miles at 1 in 178, to the 
hundredth mile-post, near Stoke Box, whence it falls at 
1 in 200 to Grantham. Then, after a short level bit, it 
generally falls to Claypole, 115} miles, and remains level 
past Newark and Carlton to Crow Park, 127} miles ; next 
rising chiefly at 1 in 200 past Tuxford to Askham Tunnel, 
1344 miles, whence it drops at 1 in 178 to Retford. 
Afterwards it is almost level to York, except for a rise 
and fall, each at 1 in 198, for about 3 miles beyond 
Bawtry. Such is the road on which the engine had to 
work, 

Starting from King’s-cross with a load of 214 tons 
behind the tender, No. 990 easily mounted the bank of 
105, and by the time Hornsey was reached, was running 
at 62 miles an hour. Ascending the long stretch 
of 1 in 200 to Potter's Bar the speed never went below 
47 miles an hour, and Potter's Bar station was passed 
in 17 min. 28 sec. from London, Hatfieldin 22 min. 32 sec., 
and Hitchin in 86min. 10sec. A speed of 70 miles an 
hour was attained descending the slope of 1 in 200 after 
Hitchin, and was very evenly sustained but not exceeded, 
this being deemed undesirable. On the four miles of 
unbroken dead level near Tempsford a rate of 62 miles 
an hour was steadily maintained, and a distance of 
exactly 56} miles was covered in the first hour from the 
start. Ascending the Abbott’s Ripton bank of 1 in 200, 
the speed never fell below 54°8 miles an hour, and for a 
short distance, while running down the grade towards 
Holme, it rose to a fraction over 73, this being the maxi- 
mum reached. Huntingdon had been passed in 62 min. 
19sec. from London, and Peterborough station was 
entered, at 10 miles an hour, in 79 min. 41 sec. from the 
start—a remarkably good performance. 

After clearing Peterborough, full speed had barely been 
recovered prior to ascending the long climb to Stoke box, 
when it had to be reduced for relaying, this causing 
the ascent to be commenced quite slow. Nevertheless, 
the power of the engire enabled this drawback to be 
quickly surmounted, and Essendine was passed in 3 min. 
54 see., after Tallington the engine still running at 


very nearly 60 miles an hour on the upgrade. The 
next 3 miles 47 chains to Little Hytham occupied 


but 3 min. 55 sec., the rate keeping up to 55 miles an hour, 
and it had only diminished to 50 when the summit was 
attained, 100 miles in 108} min. Then came the final 
downhill run to Grantham, and the train was brought to 
a dead stand by signals just outside the station, in 
1 hour 53 min. 58 sec. from the start, the distance being 
just over 105 miles. This, with a load of 214 tons and 
without any specially high down-hill speed, will, I think, 
be recognised as a very good performance. 

My second run was with the Scotch day express that 
leaves King’s-cross at 10 a.m. No. 990 came on at 
Grantham, two engines having brought the train thither. 
The load was a very heavy one, approximately 264 tons. 
With this weight behind the tender, the new engine 
simply “romped” along—if I may be permitted the 
colloquialism—passing Newark, 14} miles, in 16 min. 
18 sec., keeping up 56 miles an hour on the level past 
Carlton, and 41 to 45 miles an hour up the bank to the 
Askham Tunnel, passing Retford—33} miles—in 37 min. 
27 sec., and Doncaster—50} miles—in 57 min. 2 sec. But 
at Heck a train had been allowed to block the road, although 
the express was due, and this caused a slowing to 25 miles 
an hour. The same vexatious experience of carelessness 
being repeated at Templehirst, the two checks involving a 
loss of 24 min. There was the usual slowing through Selby, 
and ultimately the express was stopped dead by signal 
just outside York station, the 82} miles from Grantham 
having occupied 96 min. 35 sec. gross, or 94 min. 5 sec. 
net, with a load of 264 tons. Here again the work done 
was exceedingly creditable. 

My third run with No. 990 was made by the first part 
of the return Scotch express, from York to Granthain. 
In this case the load was lighter, about 200 tons. After 
starting from York nothing particular occurred until 
Osgodby* signals came in sight; these were adverse, 
and speed was reduced to 15 miles an hour, before the 
road was signalled clear. A second slowing, this time 
to 10 miles an hour, took place in passing Selby; but 
then good progress was made and Doncaster station 
was passed, at the rate of fully 60 miles an hour, in 
20 min. 50 sec. from Selby, 18} miles; Retford in 
20min. 1sec. from Doncaster, 174 miles; and Newark in 
20 ntin. 25 sec. from Retford, 18} miles; while Grantham 
was reached in the exceptionally quick time of 
15 min. 38 sec. from passing Newark, the distance being 
very nearly 15 miles, and almost all up hill, the latter 





part at 1 in 200, up which the speed never went below 50. 


The total time from York was 94 min. 4 sec. for the 
823 miles, or nearly 83min. under the booked time, without 
allowing for the loss of nearly 2 min. through the 
signal check at Osgodby box. This run, although not 
so striking as the other two, must nevertheless be cha- 
racterised asa very good performance. Itcertainly could 
have been made in quicker tizae had not the speed 
been carefully kept down while descending the falling 
gradients. The logs of the three runs are appended :— 


Logs of Rens with No. 990,—No, L 


Distances, in Stations, Kc. Actual times, 





miles and chains. ‘ 
- King’s-cross ..dep, 945 0 
1 47] Holloway pass 48 57 
2 41 Finsbury Park 50 § 
3s 8... 3 milepost 
4 3 Hornsey 
1 78} Wood Green 
6 344 Southgate 
Pe 7 milepost... 
8 295 Oakleigh Park 
9 12 Barnet... ... 
10 46 Hadley Wood 
12 574 Potter's Bar... 
17 54! Hattield 
21 794 Welwyn * 
2 «2¢ Knebworth ... 
28 45} Stevenage 
ae ee Hitchin... an 
35° 54} . Three Counties ... 
37-8} Arlesey... ... 
41 6; Biggleswade .. 
44 10} Sandy a 
47 41 Tempsford ... 5 
51 5A} St. Neots 2 
55 76 Offord i 44 34 
56 40 564 milepost... 15 0 
58 69} Huntingdon... ... 47 19 
63 41} Abbott’s Ripton ... 52 18 
69 294 Holme ... : 7 30 
72 48) Vanier... > ll 0 35 
76 29 Peterborough { 41 
78 SA Walton... ... 8 414 
$1 71 Helpston 12 38 
84 67 Tallington 15 44 
88 514 Essendine ... 19 38 
92 18 Little Bytham 23 33 
97 «675 . Corby <.. 29 45 
100 «8h Stoke Box ... ; 33. 37 
102 3} Great Ponton Pe a 35 54 
105 0 Grantham (outside) ... arr. 11 38 58} 
* Slack to 10 miles an hour through station. + Slackened for relay- 
ing, loss = l min. { Stopped by signal just outside station, near 105 
milepost. 
No, IL 
Distances. Stations, Kc. Actual times. 
105 364 Grantham ..dep. 12 7¢ 21 
109 54 Barkstone . pass 13 27 
lll 42% Hougham 15 12 
115 30} Claypole 18 55 
120 8} Newark... 23 39 
126 31} Carlton ... 30 10 
127 307 Crow Park 31 9 
131 725 Tuxford 36 4 
138 494 Retford . 14 48° 
141 58} Sutton ... 48 32 
143 76 Ranskill Sac ee A) 
145 65 Scrooby.... ne be 52 50 
147 56... t.. ~=Bawtry. se 54 52 
208 2D... ce EO ss 9 18 
155 76} cn eT Be 
158 5 BEEMy =... ..- 8.5 
160 14} Shaftholme ... 9 27 
163 1% Moss... 12 24 
165 76} Balne 15 32 
168 23% eee 7 St 
169 61? Templehirst 20 331 
174 33} Selby 26 30 
178 413 Riceall ... 32 39 
181 114 Escrick ... 
184 14 Naburn... ... aa See 39 4 
188 90 York (outside) arr. 1 43 56} 


* Slight slack past station. + Slack by signals. 
just outside station. 


No, IIL, 

Stations, &c. Actual times. Stations, kc. Actual times. 
fork dep, 3 3 27 Bawtry ... 51 15 
Naburn... as 10 12 Scrooby 53 15 
Escrick ... 14 19 Ranskill 55 12 
Riccall ... .. 15 40 Sutton .., 57 44 
Signal slack... 18 0% Retford ‘iat 
Ln Se 20 374 Tuxford 10 16 
Templebirst 26 56 Crow Park ... 14 36 
ae 29 49 Cariton... 15 28 
OD nis ese. 30s 31 13 Newark 21 53 
ee ; 34 17 Claypole 26 38 
Shaftholme ... 37 8 Hougham 30 25 
Arksey ... 39 21 Barkstone ...... 32 27 
Doncaster ... ... 41 27 Grantham arr. 4 37 31 
Rossington ... ... 16 39 


* Slack to 15 miles an hour. 
bridge. { Slight slack through station. 

On the whole it appears to me that the new engine, 
although only as yet in the experimental stage, has 
acquitted itself very well, and with good promise for the 
future. 








ACTION UNDER WORKMEN’S COMPENSATION Act.—The first action 
raised in Glasgow under the Workmen’s Compensation Act, was 
heard by Sheriff Strachan on the 17th, in Chambers, Francis 
Munday, labourer, 5, M’Alpine-street, sued the Steel Company of 
Scotland for wages at the rate of half-pay during the period he 
was incapacitated from working, in consequence of a brick having 
fallen upon him and injured his left hand while he was employed 
in the defenders’ works at Newton on 9th July. He had only been 
a week in their employment when the accident happened, A 
doctor said that Munday would not be able to work for a fortnight 
yet. It was stated that his wage was £1 2s, 10d. a week. His 
lordship awarded pursuer 11s, 5d. for each of the three weeks 
during which he had been idle, and a similar amount for the two 
weeks still to run during which he will be unable to go back to 
work, Pursuer’s agent asked if his client could come back and 
claim more in the event of bis not being able to resume work at 
the end of a fortnight. The Sheriff: I am not going to answer 
conundrums. ‘‘ Sufficient unto the day is the evil thereof.” 
Referring to the expenses, which are awarded according to the 
scale fixed by the Act, the Sheriff remarked that they would be 
very much heavier in proportion to the sum involved than in small- 
debt actions, and in such instances as this would bear most oppres- 
on on employers, The expenses, it was learned, will exceed 


| REFUSE DESTRUCTION AT EDINBURGH, 





t Stopped by signal 


+ Slack to 10 miles 22 heur over draw- | 





Tue nature of the work which refuse destructors have to 
accomplish, viz., to destroy refuse—and all that the eh 
| implies—-completely in as thorough, speedy, and economical 
| way as poeta: and, more important still, as inofiensively 

as possible, the unsavouriness with which such work ig y ty 
in the public mind, to be associated ; and the general slow, 
| ness on the part of that same public-—especially that sectioy, 
| of it resident in the neighbourhood of the site selected for a 
destructor station—to appreciate the general benetit resyii. 
ing, are all considerations which make the duties of sanitan, 
authorities, and the work of the destructor engineer, un. 
usually troublesome and difficult. 

From this particular point of view, both the history ang 
the present condition of the destructor station at Kdinburg} 
afford very much that is worthy of notice and careful coy. 
sideration, and as the result of visits paid by our representa. 
tive, and the obliging assistance of those in charge, we ay 
able to give some account of the station and its equipment 
as well as, through the courtesy of the Horsfall Furnace 
Syndicate, Limited, of Leeds, to fully illustrate it. ; 

The destructor station is situated in a portion of the City 
of Edinburgh which juts out in the direction of Leith, ang 
closely adjoins the Powderhall Railway Station, on the North 
| British line to North Leith. As regards substantiality of 
|housing and a handsome exterior, the Edinburgh’ do. 
structor is far in advance of anything we have before seen in 
this way. The whole of the buildings are of red sandstone. 
That they are notable from an architectural point of yioy 
may be gathered from the accompanying illustration, reprc. 
duced from a photograph. 

The total cost of the buildings, including stables and other 
| offices forming part of the destructor buildings, was £14,216, 
| the destructor plant and machinery being £3866 more, or 4 
| total of approaching £18,100. The chimney, which was built 
| for natural draught, is of considerable height, viz., 1s5ft, 
| above ground level, being 74ft. diameter at bottom and 6aft. 
| at top, and provided with an internal lining and an air spac 

all round for a height of 50ft. The destructor originall, 
erected did not give satisfaction, and in fact led to a Court of 
Session action for damages and injunction against the Lord 
Provost and magistrates of Edinburgh, in the course of 
which a large amount of expert evidence on refuse destruc. 
tion was given, such as made the case both memorable and 
of great service to this branch of engineering. Asa result 
also of the action, the works were entrusted to the Horsfall 

Furnace Syndicate to re-model, a task which has now been 
| completed for some time. 

The main features of the Horsfall furnace as now installed 
are, first, that the draught is forced by means of their patent 
steam jet apparatus, a detailed illustrated description of 

| which, as applied to a pair of Babcock and Wilcox boilers at 
the works of Messrs. Gilman and Spencer, Limited, Rother- 
hithe, appeared in our issue for July Sth last. In the pre- 
sent case two sets of apparatus are employed for the ten 
furnaces, ‘These blowers draw their air from above the deck 
of the furnaces, thus tending to ventilate the refuse receiving 
house. They deliver air and steam mixed into two air-ducts 
passing one at each side of the main flue underneath the 
block of ten cells, which are placed back to back. These 
air-ducts communicate with the cells by means of cast iron 
boxes, or tuyeres of cast iron, which form the sides of the 
furnaces for a foot above the grate-bars and for some distance 
below them. These ducts deliver the whole of the air into 
the ashpits below the grate-bars, there being no openings 
above the fire. The air openings extend along the whole 
length of the two sides of the ashpits, thus ensuring a perfect 
distribution of air under the grate. 

The main object of these boxes is to provide a metalli: 
surface for that portion of the furnace arch which is in con- 
tact with the hot clinker, as it has been universally experi- 
enced with destructors that where the clinker comes in 
contact with brickwork it adheres to it, and on being removed 
particles of the bricks are necessarily removed with the 
clinker. This action graduaily undermines the furnace arch, 
and causes it to fall long before it is really worn out. The 
cast iron side box above described, however, is kept cool by 
the large volume of comparatively cold air and steam passing 
through it, and is therefore preserved from serious deteriora- 
tion, while at the same time the clinker does not adhere to 
it, and is easier to remove from the furnace. The air is 
further delivered warm instead of cold, which of course is an 
advantage to the fires. The faces of these boxes are formed 
of loose plates, which can be rewewed from time to time as 
they wear out. Each box is controlled by a valve, so that 
| the air supply can be stopped or applied as may be required 
| from the front of the furnace. 

As regards the wearing out and renewal of these side boxes, 
it may be stated that the criticism has been offered with 
regard to those at Edinburgh, that they have frequently 
| cracked, after which, if not renewed, they buckle up and get 
twisted out of shape, with the result that the leakage of the 
forced draught takes place directly into the cell and over the 
| top of the fires, and that the effect of the blast in the ashpit 
is apt to be lost or neutralised. It is, we understand, quite 
true that a large number of these side plates have cracked: 
| but even making all allowance for the expense of the renewal 
| whenever required, which is a very simple affair, the upkeep 
is not nearly so great, nor the loss so serious, as the upkeep 
of the old bricked-up sides of the furnaces, to which 
clinker adhered, thus undermining the arch and causing the 
whole furnace to give way. The Horsfall Company have 
found, moreover, from subsequent experience in making 
these side boxes—for instance, at Bradford—that it was pos- 
sible to improve them greatly over the Edinburgh design, 
and they have now had a set of these furnaces working for 
twelve months at Bradford without a single plate failing. 
The difficulty at Edinburgh may, in our opinion, be mainly 
due to the boxes having been made somewhat larger than 
was necessary, thus exposing too large a surface of plate to 
the fire. 

The next important point in the design of these furnaces 
is the patent front exhaust, which is a well-known feature 
of the Horsfall furnace. One of the main differences between 
the old cells and those at present at work is that the opening, 
instead of being at the back of the furnace, and so drawing 
off unburnt fumes from the green refuse lying on the charg- 
ing hearth at the back, are so placed that the gases are drawn 
forwards over the hottest part of the fire before they can 
escape. By this arrangement they are thoroughly cremated 
within the furnace itself. It will be understood that even 
during clinkering the brickwork retains such an amount of 
heat that the gases passing away in contact with the hot top 
of the furnace roof cannot fail to be sufficiently cremated. 








This seems to be a fundamental and most important feature 
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of the Horsfall furnace when considerfa in connection with 
the forced-draught apparatus before mentioned. 

It will be noticed that the whole of the gases are led into 
the common main flue, where they are further thoroughly 
mixed and subjected to a temperature of 1800 deg. Fah. 
before escaping to the chimney. An improvement has also 
been effected in the charging apparatus, by which it is 
possible to introduce the charge through openings in the top 
of the furnace, without the use of doors or locks of any kind, 
and without undue smoking from the deck, even during the 
time when the furnaces are being charged. 

The apparatus, which was installed by the Horsfall Com- 
pany in place of the fume cremators of the previous arrange- 
ment, in order to meet the conditions specified in their con- 
tract as to the interception of all dust coming from the 
destructor flue, and for the provision of a large chamber, 
highly heated, into which all the noxious fumes generated 
would be effectually cremated and destroyed, consists of the 
Horsfall Company’s patent circular dust catcher, which, as 
will be seen from our illustration, page 201, consists of a large 
brick chamber, formed by an outer annular ring, and an 
inner circular chamber or well, situated at one end and con- 
nected with the main flue of the destructor. It is so 
arranged that the gases, on entering it, first swirl rapidly in 
aspiral round and round the outer annular ring, throwing 
any dust they may contain outwards by centrifugal force against 
the wall of the chamber, from which it falls to the bottom 
intoa suitable box formed to receive it. On reaching the 
top of this swirling chamber the gases find a vent through 
vaulted openings into the inner chamber or well, where they 
are cast vertically downwards and drawn off at a point some 
feet from the bottom of the well. This has the further effect 
of casting downwards any small portion of dust which they 
may still contain, and thus causing the gases to leave the 
chamber in a pure condition. The dust can be removed both 
from the outer annular chamber and the inner well without 
stopping the apparatus, suitable openings and doors being 
provided. 

This feature of the destructor installation, which has 
proved an unqualified success, requires no attention except 
the weekly cleaning out. The reservoir of heat, maintained 
at or near 1800deg. Fah., is most useful in keeping steam in the 
boiler at an equable pressure over long periods. The old 
boiler is still used, and though it is only large enough to 
utilise a very small proportion of the heat available, still 
it 1s providing the necessary steam for the blast and for 


driving the electric light apparatus for the works and the | 


adjoining stables. 

By the contract, dated October 3rd, 1896, between the 
Horsfall Company and the Corporation of Edinburgh, for the 
reconstruction and re-arrangement of the destructor, and 


the abatement of the nuisance previously existing, it was | 


provided that all the work showld be done to the entire 
satisfaction of Mr. Benjamin Hall Blyth, or such other man 
of skill as might be appointed, and in such a way that under 
the ordinary management, and with the assistance of skilled 
stokers, the destructor would not cause injury to the rights 
of persons or properties in the neighbourhood, or create a 
nuisance. It was undertaken that no imperfectly-consumed 
noxious gases or dust would escape from the chimney, 
. noxious fumes or dust would — from the clinkering 
feat and that no bad smells would given off from the 
eeding chamber from any cause. The contractors also 
muaranteed that when the works were completed the furnaces 
— be capable of burning, and would burn, at least eight 
; ns of ordinary Edinburgh city refuse per cell per twenty- 
our hours, and they further guaranteed that said refuse 


after treatment would be reduced to at least one-fourth of its 
| lars taken from a paper entitled, ‘‘ Experiences of Edinburgh 


original bulk. 
After the destructor had been working for about six 


months, a thorough test, extending from June 28th to July | 


12th, 1897, or twelve working days, was made for the satis- 


faction of the arbiter. The results were given in an elaborate | 





were daily burned in the destructor, giving a residue of 
clinker of about 234 per cent. The average result during 
the whole period gives 74 tons of refuse per day, having 25 
per cent. of clinker. During the first three days of the trial 
this refuse was properly selected, and the results fully came 
up to the terms of the specification. During the remainder 
of the trial considerable quantities of sand and dust were 
allowed to mix with the refuse, hence causing the diminution 
in quantity of the refuse burned.” 

The total amount of general city refuse, irrespective of 
mud and street sweepings, collected in Edinburgh in one 
year, isabout 100,000 tons. Of this amount about one-fourth 
is sent to be dealt with by the Powderhall destructor, the 
area of collection being that district of the city lying north of 
Queen-street, but the precise area being approximated to in 
the various seasons so as to yield as much refuse as the 
destructor will consume. Speaking generally, the amount of 
refuse burnt is from 60 to 80 tons, according to requirements, 
80 tons having been burnt in the ten cells during the time of 
the tests and for some time subsequently. This, however, 
is found to be a somewhat inconvenient amount to get 
through, as there is not sufficient room above the furnaces to 
store it all at one time, and although the storage has been 
greatly improved by the raising of the roadway it is still 


' found advisable to work the furnaces at a somewhat lower 


rate than their guaranteed capacity. 

It is a striking fact that the refuse of Edinburgh is very 
light, being lifted-every day, and therefore containing, as 
a rule, very little moisture; in fact, it measures 80 cubic 
feet to a ton, as against 40 cubic feet in large manufac- 
turing towns, such as Leeds, Bradford, and Oldham. It 
may be said, indeed, that a ton of refuse in Edinburgh re- 
presents twice as much bulk, and takes twice as much 
labour to burn, as a similar weight of refuse in Leeds or 
Oldham. Still, at the same time, it is safe to say that a ton 
of Edinburgh refuse is collected from double the number of 
people that contribute a ton in Oldham or Leeds. These 
facts do not seem to be fully appreciated by some of the 
authorities in Edinburgh, who are surprised that their refuse 
costs them somewhat more to burn than that of other towns 
where the same system of furnaces is in operation. It may 
further be pointed out that, besides its lightness and conse- 
quent bulkiness in measurement, Edinburgh refuse possesses 
@ poor amount of cinders and carbonaceous substances, but 
a large amount of dusty and sandy matter. The refuse is 
not collected in a very satisfactory manner. Many people, 
for example, are allowed to throw it upon the streets, where 
it becomes mixed with street sand, and is therefore not at 
all easy to burn. In fact, we were much struck by the sandy 
and dusty appearance of the refuse, and we think it a very 
satisfactory evidence of the efficiency of the dust catcher 
that the chimney should be clear of dust even when burning 
such very fine and dry refuse as we saw upon the deck. 

At the time of our tepresentative’s visit the chimney was 


| absolutely clear of smoke and dust; in fact, it was not 


possible to tell on arriving at the works, from the appearance 
of the chimney, whether or not the works were in operation. 
The temperature of the gases, even in the dust catcher 
beyond the main flue, was such as to cause the brickwork 
forming the interior of the dust catcher to be at a glowing 
red heat, which we should estimate at 1800 deg. Fah. As 
far as our representative could ascertain, the conditions at 
the time of his visit were perfectly normal. Since the start 
of the re-organised destructor on the Horsfall principle in 


| February, 1897, there has been no renewal of the legal pro- 
| ceedings, nor has there been any complaint respecting the 


working of the destructor from any person. 
As to the cost of working, we may give the following particu- 


with Refuse Destructors,” read by Mr. John Young, C.E., of 
Edinburgh, at the meeting of the Incorporated Association 
of Municipal and County Engineers, held in Edinburgh last 
month, At the start the Edinburgh Corporation accepted 


‘ere dated August 6th, 1879, the following being amongst | an offer by the Horsfall Syndicate to dispose of the refuse at 
© arbiter’s comments on the trials: “The results show | the rate of 1s, 4d. per ton. This they continued to do until 


that during the first three days upwards of 80 tons of refuse 


May 13th, 1897, when the rate was increased to ls. 8d. per 





ton. At the beginning of October, 1897, the Corporation 
took the burning of the refuse into their own hands, the 
services of the foreman of the Horsfall Company being 
retained to superintend the work under the burgh engineer. 
The staff and wages of the workmen are as follows, viz., one 
manager, superintending and attending to boiler, engine, and 
electric lighting, &c, £3 per week; one engineer, ditto, 
£2 2s. per week; seven stokers, charging the furnaces, 28s. 
each per week ; six ditto, attending to fires and clinkering, 
30s. each per week ; three barrowmen, wheeling away clinker 
to cooling platform, 28s. each per week. There are also 
three men, at 25s. each per week, engaged in watering and 
wheeling away the cold clinker and dust from the cooling 
platform to the clinker bing. The men at the furnaces work 
in three shifts of eight hours each, disposed in the work of 
one shift as follows :—Two men charging the cells, with the 
addition of one extra man on the night shift; two men 
attending and clinkering the fires; one barrowman wheeling 
clinker and ash from clinkering-house to cooling platform. 

Work goes on continuously from ten o’clock on Sunday 
night to ten o’clock on the Saturday night following, the 
fires being damped down on Sunday. Flue cleaning is done 
weekly or fortnightly, as required, by the first shift begin- 
a. The furnaces are charged and clinkered every two 

ours. 

The Horsfall Syndicate appear to have carried out a very 
onerous contract in a highly satisfactory manner. The re- 
construction work and all appertaining to the destructor 
station was carried out to the designs of Mr. John Cooper, 
the city engineer, who is also responsible for the erection of 
buildings which are certainly the handsomest we have seen 
in connection with any refuse destructor throughout the 
country. 








HARBOURS AND WATERWAYS. 


Workington.—The docks at this port, like those at Seaham, 
at present belong to a private owner—Lord Lonsdale; and 
although the scheme for the purchase of the docks by the 
Corporation and certain large firms, for which it was 
intended to seek parliamentary powers in the present Session, 
fell through, there is scme probability of its being revived 
with a better chance of success. Workington at one time 
was the chief port in Cumberland, and is the natural outlet 
for the produce of the iron mines and smelting furnaces of 
the district. The export is, however, greatly handicapped by 
the want of proper shipping facilities. The existing dock 
was constructed by Lord Lonsdale in 1863. It is 600ft. long 
and 300ft. wide, and covers 44 acres. The depth of water on 
the sill is only about 18ft., and is therefore closed against 
the admission of large steamers. In 1882 a Bill was pro- 
moted in Parliament for the purpose of obtaining powers to 
construct another dock seaward of the present one, but the 
project was opposed by Lord Lonsdale, and fell through. 
Later Lord Lonsdale offered to sell the Lonsdale Dock to the 
Corporation for £100,000, and to devote the whole of the 
purchase money to the fund for building a new dock. He 
has since offered to give 150 acres of land for the purpose of 
dock extensions. The Corporation have unanimously decided 
to acquire from Lord Lonsdale the Workington Dock and 
Harbour, and to go to Parliament next session for power to 
construct a new deep-water dock. 

Aberdeen.—The report of Mr. H. Wake, the consulting 
engineer, has been received as to the condition of the unfor- 
tunate graving dock, the condition of which appears to be 
getting worse. Mr. Wake generally approves of the plans 
which have been prepared by Mr. Nicol, the harbour engi- 
neer, and advises that the dock be reconstructed on the 
present site. His estimate for an enlarged entrance and 
such new works as would be necessary to put the present 
dock into a safe condition is £65,146. Mr. Wake, however, 
agrees with Mr. Nicol that the opportunity should be taken 
to adapt the dock for vessels of larger size, and that the 
length should be increased to 615ft., the width to 60ft., and 
depth on the sill of 24ft. The estimated cost of this enlarged 
dock is put at £116,211. 

Caledonian Canal.—The Commissioners of this canal, in 
their ninety-third report, state that the financial condition 
of the undertaking last year showed a satisfactory improve- 
ment both as regards revenue and expenditure as compared 
with any preceding year of the last half century. The 
receipts for the year ending April last amounted to £8601, 
an increase over the previous year of £1071. The receipts of 
the Crinan Canal were also the largest on record, the revenue 
showing a net increase of £781. The exceptionally mild 
winter of 1897—8 enabled the traffic to be continued without 
interruption, and this, together with some extra traffic due 
to the construction of the Invergarry and Fort Augustus 
Railway, account in a great measure for the increase in the 
receipts, 








Wreck Statistics FoR 1897.—The statistical summary of 
vessels totally lost, condemned, &c., now published by Lloyd’s 
Register, shows that during 1897 the gross reduction in the 
effective mercantile marine of the world amounted to 1045 vessels 
of 726,800 tons, excluding all vessels of less than 100 tons, Of this 
total, 293 vessels of 398,207 tons were steamers, and 752 of 328,593 
tons were sailing vessels. As regards steamers, the present return 
expeeds the average of the preceding six years by 31 vessels and 
81,927 tons ; as regards sailing vessels it is below the average by 
114 vessels and 67,016 tons. Similarly, the figures relating to 
steam tonnage owned in the United Kingdom are above the 
average, while those relating to sailing vessels are below. The 
excess in the case of the former is largely due, not to actual 
wrecks, but to the increasing amount of tonnage annually broken 
up, condemned, &c, Apart from such cases, the United Kingdom 
steam tonnage lost during 1897 exceeds the average of the pre- 
ceding six years by about 25,000 tons, while the tonnage owned 
has increased during that period by more than two million tons. 
The return has been compiled by Lloyd’s Register in such a 
manner as to enable a comparison to be made between the per- 
centages of loss suffered by each of the principal merchant navies 
in the world. Great as the absolute annual loss of vessels belonging 
to the United Kingdom appears to be, it is seen to form-a very 
moderate percentage of the mercantile marine of the country, and 
to compare favourably with the losses sustained by other leading 
maritime countries, The merchant navies which exceed a total 
of one million tons are those of the United Kingdom, the British 
Colonies, the United States of America, France, Germany, and 
Norway. Of these countries the United Kingdom shows the 
smallest percentage of loss, viz., 2°7 per cent. of the vessels 
owned ; the Colonies follow with 2°9 per cent.; and Norway is the 
highest with 7 per cent. As pind. ns steamers, while the per- 
centage for the United Kingdom stands at 2°15, the average of 
the percentages of loss for the other five countries is 2°39. For 
sailing vessels the other five countries show an average percentage 
of 5°93, as compared with 4°44 per cent. for the United Kingdom. 
The ccmparison would be still more favourable to the United 
Kingdom if the percentages excluded cases of dismantling, 
breaking up, &e: 
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holding conferences between responsible advisers of the 
various colonial railways, as suggested by the chief traftic 
manager, Mr. Price. The results arrived at by the Inter- 
national Railway Congress, while so eminently suited to 
European conditions, are not applicable to the needs and 
conditions of the Colonies, where the intervening distances 
between population centres are greater, the country being but 
sparsely populated, and special conditions in construction and 
other requirements totally different. 


CAPE RAILWAYS. 

Te Cape Railways present a standing object-lesson on the 
value of State-owned lines when conducted under efficient 
management. From the report of the general manager, just 
received, the following result of the working for the year 
ending December, 1897, is deduced. 

The line through the Orange Free State territory having 
been taken over by that Government from the Ist January, 
1897, has caused a disturbing element in the comparisons 
with the previous year, as the fact of such a large slice of the | 
line, on which a heavy coal traffic is run, and on which 
various centres of industry have been opened up, being taken | PROGRESS OF LIGHT RAILWAYS IN BELGIUM. 
out of the hands of the Cape officials, must have a detrimental | 
effect on the Cape railway revenue. This, however, will be | 
counterbalanced by the extension of the new railway in 
Rhodesia. 

The result of the working for the year under review has 








Tue total length of normal or standard-gauge railways in 
Belgium opened for traffic, under construction, or conceded 
at the beginning of the present year was 4605 kiloms. = 2861 
miles, and that of vicinal, or parish, and other light econo- 
not come out as phenomenal as the previous year, but is still mical lineswas 1970 kiloms., so that the proportion of light to 
eminently satisfactory. Revenue has decreased principally normal lines is 42°7 per cent. The great progress that these 
from the following causes :—The ravages caused by rinderpest, light lines have made since they were started on a compre- 
drought, depression in the Transvaal, and the increasingly hensive basis in 1885 is so remarkable that a glance at the 
active competition by other routes, necessitating a reduction map of Belgium, issued by the Société Nationale des Chemins 
in rates ; while the increase in working expenses is due to in- de fer Vicinaux, in which they are represented by red lines, 
creased train service, necessitating increased staff, higher pay leads to the supposition that they will very soon cover the 
to wages staff, the running of water trains in consequence of whole country, and if not forming a second and subsidiary 
the drought, and other causes of an exceptional nature. network—which is expressly not intended, and would be 
Notwithstanding these disadvantages, the net result of the | opposed by the Government in the interest of the State 
working shows a profit of £6 2s. 6d. per cent. on the capital, | Railways—that they will, at any rate, be far in excess of the 
or a net profit of £463,387 after meoting working expenses | normal lines. The total length of light lines in operation 
and interest. This result is the more remarkable when it is | last year was 1510 kiloms. = 938 miles, while concessions 
recollected that the total—white—population to draw on for were granted for 1824 kiloms. = 1133 miles, in addition, 
traffic is only 440,000, and when consideration is given to the | during the course of the year. 
heavy traffic that is carried on narrow-gauge lines. The, The total amount of capital sunk in these light lines has 
following comparison with other colonial railways serves best | naturally increased as each fresh line was taken in hand 
to illustrate this :— slightly at first, then rising considerably, to 20,740,000f. 


Statistics of Colonial Railways for the Year 1897. 





Gross earnings. Working expenses. Net earnings. 


Populs-| 











| ; Total | Cost per . +--+ -- 
Railwap. Bains pra har} Gauge miies | mile Per Per Per Per Per cent.; Per Per 
P ng. 7 wes open. | of line. mile train mile train to mile train 
cai | open. mile. open. mile.  earnings.| open. mile. 
H Ft. in. | Miles. £ £ e 4d € s. @. | Percent. € . @ 
Cape Kr Dee 231 3 6 1901 10,165 1,621 6 11°06 1,002 4 3°34 61°82 619 2 T72 
Victoris . ae June 376 5 3 3129 12,250 837 5 8°03 500 3 4°67 59°7: 837 2 3°86 
New South Wales June | 492 4 S$ 2639 14,158 = 1,171 7 «64°99 622 3 11°26 53°11 549 $ 5°78 
New Zealand March | 354 3 6 2018 7,719 638 7 0°54 391 4 7°55 61°35 247 2 10-99 
} | . j 
South Australia .. June | 192 | { $u$ tb) ama | 7,810 595 | 5 695 | 356 | B 4°12 sy-o2 | 289 | 2 Btss 
. Ss | 


* White population, ineludir g Orange Free State. 
| = £829,600 during 1887; then increasing with tolerably 
| regular progression during the next seven years, so as 


Bechuanaland Railway Company, but worked under agree- to attain 64,033,000f. = £2,561,320, in 1894; rising to 
75,177,000f. = £3,007,080 in the following year, to 80,661,000f. 


ment by the Cape railways at the expense of the company. 
Provision out of working expenses for depreciation of rolling | = £3,226,440 in 1896, and last year to 93,752,000f. = 
stock and betterment of line is still continued, in addition to | £3,750,080. After the first two years of working the annual 
ordinary repairs and renewals, the amounts thus charged for , receipts increased so regularly as to be represented by an 
the year being as follows :—For new engines, £49,445 ; new | almost straight line in a graphic diagram showing all these 
wagons, £5052; new and additional works charged to main- | particulars at a glance. Last year’s receipts from all sources 
tenance, £49,575; total, £104,072. The lines have been | amounted to 7,055,591f. = £282,224; and the remarkably 
relaid to the extent of 1002 tons of 60 1b. steel rails, also | regular progression affords the best proof of the soundness of 
80,487 sleepers, and 85,799 cubic yards of ballast, for the year. | the system according to which these lines have been made, 
Six new Atlantic-type four-wheel coupled Baldwin engines, | that they meet a want, that they create traffic, and also that 
fitted with large fire-boxes for burning colonial coal, have | the facilities they afford are appreciated. 
been put into service, and it is stated that the advantages of Another favourable circumstance is that not a single one 
the big boilers for passenger service on easy roads are very | of the 95 lines has been worked at a loss for two 
apparent, though the tubes have all given trouble, which is | years past, although four of them incurred losses during their 
probably attributable to the bad water used. Some of the first years of working. There are still three short lines—one 
locomotives have done exceptional mileage during the year, | between Thielt and Aeltre, in a purely agricultural district of 
in nine instances ranging from 97,597 miies to 120,000 miles | Kast Flanders; another between Houffalize and Bourcy, in 
each, i / t | the wild, sparsely-populated region of the Ardennes; and the 
It is pointed out by the chief locomotive superintendent | third between Arlon, chief town of the Iuxemburg province 
that the dead weight on the new short trucks is less than | and Ethe, in the extreme south of the kingdom, also ane 
that of the bogie trucks. The latter have bogies with a thickly populated—that have not yet paid off the losses 
swinging bolster, which was assumed to be necessary when | incurred during their first years of working, although their 
imported trucks were commenced, but from experience and | earnings are now increasing progressively, so that these lines 
cbservation it is found that swinging bolsters are not | may be expected very shortly to present a clear balance-sheet. 
necessary ; they are, therefore, being done away with, which, | They also afford good examples and illustrations of the object 
in addition to the weight saved by doing away with the chain | for which the Société Nationale des Chemins de Fer Vicinaux 
brake, will reduce the weight and also make a slight reduc- | was formed in 1884, under the auspices of the Government, 
tion in cost. Experiments are being made with the vertical | viz., the providing of economical means of communication in 
plane coupler, as used in America, for the purpose of testing | districts that might otherwise have remained isolated for 
its adaptability for these lines. — , : | centuries, by giving them the support and assistance of other 
The cost of coal is a heavy item in locomotive expenses, | more favoured regions until they could develope traffic and 
protege — being paid during the year :—Imported | pay their own way. ' 
coal: 123,835 tons English steam coal at £1 12s.10d. per ton, |} ir ‘ : s : 
45,490 tons English steam coal at £1 183. 5d. per ton aout | Pee ged rane: mage Fg nage agpacons rpeeyet omen, 8 
African coal: 218,608 tons Viljoen’s Drift steam coal at 103. | , oh, Semen ates. se genet ce ntmintsirenive 
per ton (plus shunting and carriago), 11,564 tons Oyphergat | expenses incurred in managing the whole light railway system 
. 8 Be), 33s § \ypnergat | of the country, which amounted last year to 3-7 per cent. 
against 3-8 per cent. in 1896—of the whole cost incurred for 


steam coal at 15s. per ton, 9582 tons Fairview steam coal at 
| making and stocking the various lines. Of the 70 lines that 


13s. 6d. per ton, 12,576 tons Indwe steam coal at 17s. 6d. per 
ton. | were in active working at the beginning of the present year 
| 50 show improved results as compared with those at the 


The following statement gives a comparative summary of 
i : 7 896: fades : : a 
the leading features for the years 1897 and 1896: | beginning of last year; 47 paid a higher dividend for 1897 





On November 4th last a length of about 490 miles of line 
was opened, terminating at Buluwayo, belonging to the 


ane » | . = 
soeiciiichididiiialtitea 180% ee et ve than for 1896; and of the 65 lines which have been worked 
Capital cost .. .. 0... "* g19,898/155 |) €21, 193417 | £0r at least a whole year, 30 paid a dividend greater than that 
Gegttad cnet pee male open. a £10,165 £9,407 | ——- —_ subscribers— including “ng ee 
Avel oe eee 1,894. 2,253 | the provinces, the communes, companies and individuals, in 
— ——— to interest yor — | defined. though not always the ame proportions—seven paid 
Working expenses Kame et €1,921,809 | more than 3 per cent., and eight others more than 24 per cent., 
Net — (exclusively Cape railway earn: th Hitt pe ae — those of the three lines mentioned above, 
a ae ee 1,867,198 | After all, the balanc ] 2,167f. = 
Working expenses to carnings, per cent. O18 a7"1" | 62486 136 634., a ea - 472 pay pred * ear of 
Percentage of net earnings to capital £6 2s. 6d. £3 19s. 7d. | cae i he ID en hel eke Nes folie Ali 
Total toma carried be euioe eede et me 1,878,345 ree _ ; and to ee a there are the 
4 eae Saee 8,873, 28 9,987,448 | individual reserve funds of the several lines amountin 
ee cpeat ee iueieiis * =< -3 ow eg Lam | | together to 468,136f. = £18,725, and also the general cauaee 
Total earnings per mile open... £1,621 £1,810 | fund of all the lines together, which increased from 
Lies neem mile open £1,002 £353 | 543,869f. = £21,754 at the end of 1896, to 702,205f. = £28,088 
. - TO pon + ogee oe shes = = at the end of last year. The mean rate of dividend for all 
8 pein tne es seks whi 7,047 6777 | the lines together progressed very uniformly from 2°65 per 
= other kinds of vehicles... 705 581 | cent. in 1890 to 3°15 per cent. last year, which is really not 
Miies of line per 1000 (white) population 4°32 4°28 a bad return for the capital, seeing that it is secured in every 
The following rates were paid for permanent way | Ways while also improving the property and furthering the 
material :— interests of the various bodies who have subscribed it. 
ee Pong —— | The total receipts of all the lines, and from all sources, 
ria oa roa | amounted last year to 7,055,591f. 25c., and the expenses to 
Rails per ton Ee al See ere ee oe es 65 8 610 0) 4,742,297E. 28¢., showing the mean coefficient of working to be 
> ww hag ey 0 5 li i | 67°21 per cent., against 68°43 per cent. in 1896. As regards 
Fish-bolts, ‘per 100 Ib. |. cas” vane bt hap 4 | last year’s traffic, of the eight lines which carry passengers 
OT CI i ke a Bee bg de For yg teen Stee oer tees 
Switel ssings, perset.. .. 34 6 0 .. 34 8 3 .. 3418 7 | and of the 56 lines carrying bo oods an $ 
Crossing sleepers, per foot .. 0 01}.. 0 0113... 0 1 0| 29 there was an increase ot se and gprs oe 





There is no doubt that great advantage would accrue by | six there was increase of passengers but diminution of 





——= 
goods with general increase, on nine there was dimj,,.,: 
of passengers and increase of goods with PA an 
on 10 there was increase of passengers and di ncrease, 
of goods with general diminution, and on two then tion 
diminution of passengers with increase of goods and ge be 
diminution, so that on the whole there was an income 
the receipts of 44 lines and diminution in those of an = 
For 10 of these latter the diminution is explained pthers, 
unusual dryness of the autumn and depression in th . ~ 
root sugar trade. It is rather strange to notice ho ~ 
proportion of receipts from goods and passengers hay w the 
tuated between 1893 and 1897, being respectively oT Aen 
cent. and 72°16 per cent, for the former year, and 39 34 er 
cent. and 67°66 per cent. for the latter year. ae 

Still another subject for congratulation is that, whi] 
number of kilometres run over increased from 3,948 691 oe 
to 7,118,197 in 1897, the number of accidents has but sli — 
increased, the total number of deaths having been 30 leas ily 
of which three were caused by attempts to enter or ae 
train in motion, seven by attempts to cross the line 
fore passing trains, 13 to suicide, drunkenness, or deafness 
and five to other circumstances, while only two em were 
lost their lives. : Pioyts 

Haulage by steam locomotives is the rule on Belgian ligh 
railways; and at the beginning of the present year the rolli : 
stock consisted of 298 engines, 793 passenger carriages a 
2350 luggage vans and goods wagons, valued at 14,179, 9804 
(£579,199), giving a mean cost for haulage of 9689F, va 
kilom., or £581 per mile. On an average the lines are pr oc 
with one engine for every 5-015 kiloms. — 3°12 miles of lr 
not including sidings, one passenger carriage for every 1-085 
kilom. = 0°16 mile, one luggage van for every 8:949 kilom : 

5°5 miles, and one goods wagon for every 0-685 kilom #5 
0:4 mile. Last year the cost of stocking a kilometre of ling 
was lower than in any other of the nine previous years: but 
on the other hand, the ratio between the length of line 
worked to that of the locomotives employed is tending to . 
crease, or, in other words, an engine does more work now 
than formerly to the extent of 8°7 per cent. for last year as 
compared with the mean of the eight previous years. As 
regards goods wagons the contrary is noticed, the number of 
wagons in use for a given length of line tending to in. 
crease. This circumstance is a further subject for congratula. 
tion, and is attributed to the grouping of some lines so as to 
permit a better utilisation of the rolling stock. 

On one line, that between Brussels and the Petite-Espin- 
ette, on which electric traction has been substituted for that 
by steam locomotives, the continually increasing traffic 
has necessitated the putting on of more trains, the daily 
number of train-kilometres having increased from 377,571 in 
1896 to 458,191 last year. The present train service is no 
longer sufficient ; and arrangements are being made for in- 
creasing the rolling stock and electric installations, for 
which fresh capital will be required. The network of 
tramways in what is known as the central district of 
Belgium, midway between Mons and Charleroi, is about 
to be worked electrically on the trolley system. Owing 
to the unfavourable results yielded on other lines by 
the lateral overhead wire,-this method has been re- 
nounced in the case of the Charleroi lines for the 
ordinary axial wire ; and it is hoped that the electric service 
will be in operation by the end of the present year. The 
capital is entirely subscribed for new lines between Liége 
and Tilleur, with branch from Saint-Gilles to Grace-Berleur, 
The plans are ready, and in the expectation of speedily 
obtaining the concession, specifications have been drawn for 
letting by contract the arrangements for electric haulage, 
which it is hoped to complete at the same time as the con- 
struction of the lines. The Société Nationale proposed to 
substitute electric traction for horse haulage on the urban 
portion of one of the light lines running out of Antwerp, the 
only one where it is still employed; but this could not be 
carried out because the Autwerp municipality would not 
permit an overhead wire on its territory. 

_Out of the total length of principal line, exclusive of 
sidings, amounting at the beginning of the present year to 
1469°691 kiloms. = 912 miles, by far the larger portion, viz, 
1165°441 kiloms. = 723 miles, have been laid to metre gauge, 
and only 26,215 kiloms. = 16 miles, to standard gauge, be- 
cause they are in direct communication with standard-gauge 
lines, the remainder being laid to the Dutch Vicinal gauge 
of 1:067 metre = 3ft. 531in., when there is, or might be, 
communication with such railways in Holland. The 
number of junctions, including exchange stations, with 
standard-gauge railways increased last year from 74 to 77, 
including 49 with the Belgian State system; and the 
number of private branches and sidings increased from 156 
to 159, of which 113 serve works and 45 farms. The total 
amount of contracts made by the Society since it began 
operations for works of every description increased during 
last year by the sum of 12,647,667f. -. £505,906, and now 
amounts to 71,238,931f. = £2,849,557. 

At the beginning of last year the Soci¢té Nationale held the 
concessions of 77 lines, together 1627-5 kiloms. = 1011 miles 
long: and during the course of last year it obtained a con- 
cession for 193 kiloms. = 120 miles more, to which 77 kiloms. 
= 47 miles have been added during the present year, thus 
bringing up the total length conceded to 1900 kiloms. = 1180 
miles for 88 lines. Of this number, 71, measuring 1510 
kiloms. = 938 miles, are in active working, and 17 are under 
construction. 

At the end of last year the Society sustained a great loss in 
the person of M. Francois Wellens, ingénieur-en-chef, 
director des Ponts et Chaussées, vice-president of the Société 
Nationale from its commencement, and also one of the active 
promoters of the work. He has been succeeded by M. Dubois, 
administrator of the State Railways, while M. C. De Burlet 
remains general manager, and M. A. Le Brun, general 
secretary. 








Srx of the new bogie single-wheel liquid-fuel burning 
express engines, designed by Mr. James Holden for the Great 
Eastern Railway, and built at the Stratford Works of that com: 
pany, are now out. They are numbered 10 to 15, taking the place 
of some very old locomotives which were scrapped. They have 
7ft. driving wheels, 18in. cylinders, 160 lb, steam pressure, like 
the older single-wheelers, but the piston stroke is lengthened from 
24in. to 26in.; the driving wheels have outside as well as inside 
bearings, the frames being double, and the weight is greatly 
increased, as much as 1%) tons being placed on the single drivers. 
The telescopic boiler is 1]ft. long and 4ft, 4in, in diameter. The 
fire-box is 7ft. long. The heating surface is :—Tubes, 1178 square 
feet ; fire-box, 114 square feet ; total, 1292 square feet ; and the 

rate area is 21°37 square feet. The engines are fitted with Mr. 

olden’s liquid-fuel apparatus, steam sanders, water pick-up 
scoops, and exhaust steam injectors. They are employed on the 
heavy expresses between London, Ipswich, and Cromer, 
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RAILWAY MATTERS. 


Ow the South-Eastern Railway Mr. James Stirling has 
slightly-enlarged edition of his 7ft. coupled express 
the standard type, the new engines have ]9in. by 


——— 


brought out a 


ine. Like a ; 
enginé s and 7ft. driving wheels, but the boilers are some- 


Gin. cylinders an rt, x ‘ 
yhat larger. having 3in. greater diameter, the heating surface 
velat 1100ft. instead of 1020ft., and the weight 46 tons 1 cwt. 
wt f 41 tons 10cwt. The new green colouring is now rapidly 


pon the black which prevailed for ten years from 1884, 


Ir is understood that No. 1619 on the North-Eastern 
JailwaVv foi 
ay system, with 7ft. coupled wheels, and cylinders 20in. and 
ogin. and Z4in. piston stroke, has been converted by Mr. Wilson 
Worsdell at the Gateshead Works into a three-cylinder compound 
of a new type, havirg one high-pressure cylinder placed inside, and 
two Jow-pressur 
Webb's practice 
square inch, 

ConcrETE has been adopted in place of stone for the 
masonry in the subways of the Chicago, Milwaukee, and St. Paul 
Railway crossings under the Chicago elevated railway tracks, 
The side walls, foundations, and arches are being constructed of 
j an unusual arrangement has been adopted whereby a 


and steam pressure as high as 220 |b, to the 


it, anc 


5-horse power Ransome concrete mixer is belt-driven by a Fair- | 


banks gasoline engine. Itis stated by the Kngineeriny Record that 
3000 cubic feet of concrete is mixed and delivered in ten hours by 
a force of six men. 


For the Midland Railway Mr. 8. W. Johnson is building 
ten more express engines of his 7ft. 9in. single-wheel class, also more 
of the 7ft. coupled class, with 19}in. cylinders, and 170 lb. steam 
pressure. These are taking the place of some of the old engines 
of the 800 class, built about 1870, which have been put into 
the duplicate class, and marked ‘‘A,” These include Nos, 60—65, 
138, 139, kc. Nos. 63, 64, and 65 worked the Scotch expresses 
between Leicester and Leeds until a comparatively recent date, 


and made some very fine runs, Of the five 7ft. 9in. singles now | 


out, Nos. 115-118 work between London, Nottingham, and 
Leicester ; No. 119 between Derby and Bristol. 


Tur Board of Trade have recently confirmed six Orders 
authorising light railways, viz.—(1) Dornoch, for a line between 
the Mound Station on the ne Railway and the village of 
Embo and the town of Dornoch ; (2) Goole and Marshland, for a 
line from a junction with the North-Eastern Railway near Goole 
to Swinefleet and Adlingfleet ; (3) Isle of Thanet, for lines from 
Ramsgate through Broadstairs to Margate ; (4) North Sunderland, 
for an extension of an existing line in the parishes of North 


Sunderland and Shoreston, and the working of the original line | 


as a light railway ; (5) Vale of Rheidol, for an extension from 
Aberystwith to Aberayron of an authorised railway ; (6) West 
Hartlepool, for an extension line to Seaton Carew. 


Tue four-cylindered non-compound engine Iron Duke 
has been rebuilt by Mr. F. W. Webb as a four-cylinder compound, 


and re-named Jubilee. The diameter of the low-pressure cylinders | 
is increased to 20hin., instead of being 19}in., as in the case of the | 


other four-cylinder compound Black Prince. It is rumoured from 
Crewe that eighteen more engines of this class are to be built, 


making twenty in all. The engines of the John Hick class—which | 


are Greater Britains with 6ft. driving wheels instead of 7ft.-now 
number ten. The numbers in the various classes of express com- 


pounds on the London and North-Western are, therefore, as | 


follow :—Experiment, 30; Dreadnought, 40; Teutonic, 10; Greater 
Britain, 10; John Hick, 10; Black Prince, 2; in all, 102 
engines. 

On the Great Northern line, Mr. H. A. Ivatt has just 
built at Doncaster five new coupled bogie engines for express duty. 
They are numbered 1321—1325, and are simply an enlargement of 
the 400 class, having 6ft. Gin. coupled wheels and cylinders 17}in. 
by 26in., but bigger boilers and fire-boxes, the former having 1130 
square feet of tube heating surface, and the latter 120 square feet 
of heating surface, total 1250 square feet. The grate area is 
20} square feet. The distance between driving and trailiog axles 
is increased by 9in., to admit the enlarged fire-box. The steam 
wressure is 170 lb., and, like many of the other new Great 
Northern engines, they have a central coupling between engine 
and tender without side buffers. Mr. Ivatt has also rebuilt 
No. 873, one of the later 7ft. 6in. single-wheelers with a dome, 
1701b, steam, 18}in. cylinders, and 1073 square feet of heating 


surface, The cab is altered to the new Great Northern pattern, | 


and the sand-boxes have been moved from the front of the 
driving splashers, so as to leave room for the men to get at the 
machinery for oiling, &c. Some of the old 6ft. 6in. coupled 
engines are also being rebuilt with domes and larger boilers. 


Tue Italian engineer, Giuseppe Spera, makes in his 
book, which has lately appeared, some interesting revelations with 
regard to the Italian railways, and his remarks are worthy of 


general attention. Italy possesses a railway system of the value | 


of 140 milliards of lire and 9334 miles in length, and thereby 
oceupies the eighth place among the countries of the world ; but, 
when one compares the length of the railway system with the 
number of the inhabitants, Italy is reduced to the forty-first 
position on this list. The management of nearly all the Italian 
lines is in the hands of three companies since 1885, when the 
State leased the three systems of the Mediterranean, the Adriatic, 
and the Sicilian Railways to the above companies. But, by reason 
of the short-sighted and bureaucratic nature of the system of 
management laid down by the State, the development of the rail- 
ways has been hampered, and as a result of its policy in this 
respect the sum of £240 has to be granted every year by the State 
for every kilometre, or about two-thirds of a mile. The time 
occupied in short journeys leaves much to be desired, and in this 
matter, the Italian railways are in evil plight; this is all 
the more remarkable since 70 per cent. of the passengers make 
only short distance journeys. The express trains convey only 
first and second-class passengers, and the nger trains can at 
most attain but a speed of from 20 to 23 miles an hour. The pas- 
senger rates are certainly not higher than those in use in other 
countries, but they are much too high in comparison with those 
current in England, for the ulation of Italy has scarcely one- 
fourth of the income omen by the population of England per 
head. The goods traffic is in an equally bad state ; viewed as a 
Whole, the forwarding of goods by rail in Italy is becoming worse 
and worse, and is far behind the system of conveyance by carriers. 
Although the unsatisfactory state of the railways from a com- 
mercial point of view may in some degree be traced to the un- 
stable condition of Italian politics, yet the technical shortcomings 
of the whole system and the unreasonableness displayed in its ad- 
ministration must not be lost sight of ; thus, there are from seven 
to nine officials for every 1100 yards of railway, while in North 
America three officials are found to be quite sufficient for the same 
extent of line. In comparison with other countries Italy has the 
largest railway staff. Moreover. the uncertainty and want of 
Security in the goods traffic leave very much to be desired. It is 
said that matters have come to such a state on the Italian railways, 
that the authorities have resolved to introduce very thorough and 
drastic reforms, Travellers have for many years suffered at the 
hands of the Italian Customs officials at the frontier stations, and 
it is certainly surprising that Italy has been so long in realising 
that more attention ought to be paid to the wants of the travelling 
public, so far as the Italian railways are concerned ; year by year 


hew routes are being opened up for the tourist, and the conditions 


rmerly a two-cylindet compound on the Worsdell-Von | 


e cylinders placed outside—thus reversing Mr. | 


NOTES AND MEMORANDA. 


Lieut is diminished by the interception of glass, as 
| follows :—British polished plate, fin. thick, 13 per cent.; rough 
cast plate, fin. thick, 30 per cent.; rough, rolled, fin. thick, 53 per 
| cent.; sheet glass, 32 oz., 22 per cent. 
FOLLOWING upon the report of a valuable discovery of 
| petroleum in the Athabasca District of the North-West Territories, 
| 1t is announced in the Government Press that large concessions in 
| the new oil fields will be given to an English syndicate. 


In France the annual consumption of matches is about 
| 900 per head of the population. About 33,000,000 matches were 
| made in France in 1897, and about 45,500,000 were imported. 
| The State has a monopoly for the sale of matches and tobacco, 
| The sale of matches in 1897 realised a profit of about £800,000. 


| In a work on thealgal flora of the Hamburg waterworks, 
| Herr O, Strohmeyer states that the green algie—Cladophora, 
| Spirogyra, Enteromorpha, Stichococcus, &c,—have a very powerful 
| effect in puryfying water by the destruction of bacteria through 
| the agency of the oxygen which they exhale. Those algiw, on the 
| other hand, which are inclosed in a mucilaginous sheath, especially 
diatoms, have a very prejudicia] effect on drinking water, by 
stopping the filters through which it passes, 


Tue stationary engineers have found a James Whit- 
| comb Riley of their own, says Power. His name is Jones, and in 
an origina] poem ‘‘ written by himself” he sets forth to the Pine 
Corners Association the simple joys of ‘‘the profession without a 
degree,” concluding thus :— 
‘** But the comfort that’s comfortin’ 
Is to see the fly-wheel spin, 
An’ watch the piston-rod come out, 
An’ then go right back in.” 

Ir England was the cradle of railways, Scotland has the 
honour of having instituted the first steam ferry. It was in 1851, 
on the Firth of Forth, which is 8°8 kilometres (5°5 miles) across, 
that the first steam ferry was set to work, and this was shortly 
| followed, in 1852, by another on the Firth of Tay, 1°4 kilometre 
(0°9 mile) wide, says Mr. Fredericia. These two, which connected 
the railway between Dundee and Edinburgh, have since been dis- 
placed by bridges. A little later a steam ferry service was 
organised on the Humber for the Gainsborough and Hull Railway. 


THERE is abundant evidence, says an American con- 
temporary, that high buildings, or at least buildings of a height 
that the ancients were not supposed capable of reaching, were to 
be found in almost every large city of antiquity. It is said by 
Herodotus that there were houses in Babylon of four storeys in 
height, while the Carthage houses often exceeded six stories. The 
city of Tyre was limited to an island where the circumscribed area 
| made property expensive, and consequently high houses were the 
} rule at Tyre, as in Constantinople and Rome. Houses of ten 
stories were mentioned hy several Greek historians as being 
numerous in Tyre and other seaside cities of the East. We know 
that the tenement houses of Jerusalem must have been very high 
buildings, as eight and ten stories are mentioned, and one rabbi 
speaks of having to climb over 100ft. in the air before he could 
reach his room, Athens had a building law limiting the height of 
structures for residence purposes to ten stories, though the height 
of the stories is not mentioned. 


AccorDING to a memorandum prepared by the Labour 
Department of the Board of Trade for the Board of Trade Journal 
on the state of the labour market in July, employment generally 
was good, except in the unfortunate industries affected by the 
coal strike. The memorandum is based on 2423 returns, viz., 1696 
from employers, 550 from trade unions, and 177 from other sources, 
In the 117 trade unions making returns, with en aggregate mem- 
bership of 464,754 persons, 12,137—or 2°6 per cent.—were reported 
as unemployed at the end of July, compared with 2°7 per cent. in 
the 113 unions, with a membership of 465,561, from which returns 
were received for July, 1897. Employment in the engineering 
and metal trades still continues fairly steady. The percentage of 
unemployed union members in this group of trades at the end of 
July was 3°3, compared with 3°1 per cent. in May and June, In 
the shipbuilding trades the percentage of unemployed union 
members at the end of July was the same as in June, viz., 3°3. 

The percentage for July, 1897, was 4°4. 
i . . r . 
| THE Engineering News publishes a statement of the 
| cost of large calibre ammunition in the United States. A 13in. 
| gun, firing a projectile weighing 1100 lb., consumes 550 lb. of brown 
| prismatic powder, costing from 30 cents to 33 cents per pound. 


| 


| 


} 








| At the lower price the powder for a single discharge costs £31. 
The common 13in. shell is said to cost £23, but the armour-piercing 
projectile costs £84. To these items must be added cartridge 
bags, primers, freight, &c., amounting to about 15 dols.; or 
296°63 dols. for the shell discharge, and 588 dols. for the discharge 
of an armour-piercing projectile. As the lin. gun can be dis- 
charged about 25 times in an hour, the work of one gun for an 
hour may cost the Government about £3200. The 8in. gun costs 
about 65 dols. for each shot; the 5in. rapid-fire costs 33 dols.; 
the 6in. breech-loading shot costs about 40 dols., 14 dols. being for 
the powder; and each round of a Hotchkiss 6-pounder gun is 
estimated to cost 5°70 dols., and a 1-pounder 1‘12dols. White- 
ee Sepeton cost 2500 dols, each, and a Howell torpedo 
22 ols, 


Tue limitations to the overhead trolley are now quite 
generally recognised. It has been found that it is difficult 
efficiently to transmit, by means of the ordinary form of trolley 
wheel, more than 150 ampéres from the wire to the wheel without 
excessive sparking and loss, The speed at which a trolley wheel 
will stay on the wire, through section insulators, special work and 
switches, is limited in good practice to not much over ten miles 
an hour, says Mr. Pepper in the Jowrzal of the Franklin Institute. 
When the trolley stand and wheel are both designed for high 
speed and the line carefully constructed, it is possible to run on 
straight-line work at a noon of about thirty miles an hour. 
Beyond this speed the tendency to throw the wheel from the wire, 
owing to slight obstructions on the trolley wire, is very great. 
If the wheel leaves the wire at this speed, it is almost certain to 
either break the trolley pole or bring down a large portion of the 
overhead construction. It is for this reason that experiments have 
been and are being tried to substitute a fixed conductor near the 
ground with a large surface contact for the overhead trolley wire, 
for high speed and heavy currents, 


Tue fire tables for 1898 give information in regard to 
the fire losses and insurance losses for the year 1897 in the United 
States. The aggregate fire loss was 2,454,592,481 dols., or 
£490,900,000—a figure so enormous that we are certain there 
must be some error—which is 2,382,845 dols. less than in 1896. The 
insurance loss for the year was 1,438,902,448 dols., or 7,181,6£5 dols. 
lower than the loss for the previousyear. This showingissmallerthan 
for any year since 1890, A noticeable feature is that for the firsttime 
the yearly loss of New York was exceeded by that of another State, 
Pennsylvania leading with a fire loss of 13,706,315 dols, and an insur- 
| ance loss of 8,674,980 dols. The number of fires reported during 

the year was 55,779, of which but two caused a loss of over 
| 1,000,000 dols. One was at Knoxville, Tenn., in April, where the 
| figures footed up to 1,019,725 dols., and the other was at Pittsburgh 
| Pa., in May, when the loss was 1,905,515 dols. The loss to the 
| State of Pennsylvania on the buildi at Harrisburg aggregated 
700,000 dols. The greatest monthly loss occurred in January, 
when the property loss was 11,594,495 dols., and the insurance loss 
7,187,515 dols, ere were burned in 1897, 33,033 dwellings and 





| 


of travel upon such routes are of a nature that for the most part | tenements ; 11,811 barns, stables, and granaries; 1753 general 


leads one to avoid the discomfort that asa rule falls to the lot of 


the tourist in Italy. 


| merchandice stores ; 913 retail liquor stores and saloons ; and 735 
ehurches, 


MISCELLANEA. 


A FLoatine dock will be purchased by Commodore 
Endicott, Chief of the Bureau of Yards and Docks, U.S.A., for 
immediate use in Southern waters, This order was issued since 
peace representations were made, and negotiations have been con- 
cluded for towing the Perth Amboy Dock, of 2300 tons capacity, to 
Key West. ; 


THERE are in the United States more than 8000 
persons—the larger number of them men—engaged in umbrella 
manufacture, and the total wages paid in a year in this branch of 
American industry exceeds £800,000. What peculiar merit the 
city of Philadelphia, which is the head centre of the trade, offers 
to umbrella makers is not easily stated. The materials which enter 
into umbrella manufacture are not procurable with any unusual 
advantage in Philadelphia, and the chief market of sale is New York 


Tue Grimsby Corporation Public Lighting Committee 
have decided to recommend the Town Council to put inan installation 
for the town, including the supply of current to the Tramway 
a for electric traction, at a total cost of about £40,000. 
The epee | Company's present lease expires in two years’ time, 
and to enable them to reconstruct their line and accept current 
from the Corporation, they required an extended lease of twenty- 
one years. ‘To this there was some objection, but eventually the 
whole of the recommendations were adopted, 


A COALING station will be established by the Navy 
Department at the U.S. Naval Station, New London, Conn., and 
tenders have been asked for the work. The specifications call for 
the erection of coal pockets or sheds with a capacity for about 
10,000 tons of bituminous coal on a basis of 45 cubic feet per ton. 
The plans contemplate the receipt of coal by rail over an extension 
now being built through the station, and also by water, suitable 
coal handling and conveying apparatus being provided for rapidly 
unloading or loading vessels or lighters, Orly the most approved 
and substantial methods and construction will be used. 


A TELEGRAPH line from Cairo to Cape Town, in Africa, 
is talked of, with Mr, Cecil Rhodes as chief promoter, The pro- 
posed route would be from Fort Salisbury to the Zambezi, near 
Tete ; thence to Zomba and along the west coast of Lake Nyassa 
to Karonga and Lake Tanganyika, At the latter point it would be 
necessary to lay a cable to the head of the lake, or obtain the 
permission of Germany or the Congo State to run an overland line 
through that territory. A telegraph line is now said to extend as 
far north as Lake Tanganyika; and from Cairo south it almost 
reaches the site of old Khartoum, or the junction of the Nile and 
the Atbara. 


On the Marne-Sadéne Canal, now being completed, there 
is one reach of 3 kilom. length with a gradient of 41 meters, 7.¢., 
almost 1°5 percent. The Minister for Public Works decided that this 
rise should be overcome either by hydraulic lifts, not more than 
four in number, or by means of locks, and invited tenders from 
French or foreign engineers, In 1893, already the first prize of 
20,000f. was accorded to James and Alexander Leslie, who proposed 
eight locks, each with a rise of 5°125 metres, and a year later a 
second prize of 10,000f. was given to the Fives-Lille Company, who 
submitted a similar project. These locks have beenadopted. Last 
year the Government arranged for the publication in extenso of the 
thirteen other projects with complete calculations. These papers 
fill three volumes, each of more than 800 pages, The volumes 
form a very important contribution to this branch of literature, 
and the Nouvelles Annales de /a Construction are doing good work 
by publishing an exhaustive summary of the various projects, 
leaving out theoretical calculations and matters of purely local 
interest. The first of that series of articles appeared in the May 
issue of the journal, and is illustrated by a number of plates. 
Conspicuous among the projects are the proposals of hydraulic or 
floating lifts. Apart from the Fives-Lille Company, all the engi- 
neers suggested balance compensators, chains, &c., for the bridges 
and troughs raised by means of hydraulic rams. None of the pro- 
jects were distinguished by novel principles, but it is not often that 
so detailed information is offered, 


“Tur life of a gun is one of the most unsatisfactory 
things about it,” remarked an American ordnance officer in dis- 
cussing the war question, ‘‘and, though a number of experiments 
have been made in connection therewith, there is no absolute 
certainty as to results. A general rule has been arrived at which 
is thought to be on the safe side of the matter, and that is that 
the modern steel guns should not be fired more than one hundred 
times. After that it matters not what the emergency may be, it 
is safer to dismantle the gun and send it back to the shop than to 
risk firing it, for the explosion of a gun is a decidedly dangerous 
occurrence to all in its immediate locality. The firing of a gun 
causes the steel to crystallise, and thereby become brittle as a file. 
So far as has yet been discovered, there is no remedy for it. It is 
not exactly a total loss after a gun is dead, for the steel can be 
used for thousands of things in the way of bolts, braces, and the 
like, for new work and for repairs. As is generally known, a 
modern gun is an expensive affair, running from 75,000 dols, way 
up. It is equally expensive to keep it in operation, the cost for 
each cartridge sent from it being over 1000 dols., which does not 
include the putting of the gun on its emplacement or taking it 
down, for the thousands of dollars necessarily expended in pay- 
ing salaries and subsistence of the officers and men who operate 
it. This crystallisation of the metal is one of the mysteries of 
the science of ordnance. The gun could be revivified to some 
extent by heating it toa white heat, and allowing it to cool off 
slowly, but the treatment is not exactly satisfactory or even 
approximately certain as to results, It has been said of us, as of 
other nations, that if we kept every gun we own in actual firing 
operation for even twenty-four hours the powder and shell bill 
would bankrupt us, and there is some truth in it. This erystal- 
lisation of the metal is not confined to the guns, however.” 


Tue cold storage system pursued by the Canadian 
Government consists in doing for the individual what he cannot 
possibly do for himself. The individual farmer could not by him- 
self provide cold storage accommodation for the safe transportation 
of butter, poultry, eggs, dressed meat, or tender fruit from the 
place of production to the ultimate market in Great Britain, and 
the merchants who handled these goods had not, singly, enough 
business to enable them to arrange for a regular cold storage 
service on the railways and the steamships, That was arranged 
for by the Department of Agriculture—and equal opportunities 
were given to all shippers to take advantage of the arrangements 
—in this way : The railway companies were approached and asked, 
‘‘ What would it cost to run through from point to 7 regularly 
acold storage car!” The answer was 60 dols. The Department 
replied: ‘‘ We will guarantee you 40 dols. to run through such a 
car at certain regular times, and pick up at intermediate points 
the goods brought for cold storage transmission at the regular 
freight rate. If you earn above 40 dols., well and good ; if below, 
we will make it up to 40dols.” That was agreed to for three 
years, at the end of which time the traffic will be so large that the 
railway companies will be glad to run the cold storage without 
any guarantee. Similarly the steamship companies were 
approached. They could not fit up cold storage chambers for less 
than about £% per ship; £1000 was offered as payment in 
three years, and it was accepted, and there are now thus guaran- 
teed twenty-three steamships. But it was considered that if 
butter, poultry, and other perishable products could not be kept 
fresh and cool from the first moment till the last, the trouble to 
arrange a system with the railways and the steamships would be 
thrown away. Plans for cold storage buildings were therefore 
drawn up and circulated, and a small bonus was offered to all who 
should adopt them within a given time, and up till now the result 





says Ive and Cold Storage, has been very satisfactory, 
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roRBIGN AGENTS FOR SALE OF THE ENGINEER. 


RIA.—GEROLD AND Co., Vienna, 
F. A. Brocknaus, 7, Kumpfgasse, Vienna 1. 
[NA.—KELLY AND Wa.su, Lrp., Shanghai and Hong Kong. 
cH NCE.—BoyvEav AND CHEVILLET, Rue de la Banque, Paris. 
Fe eMANY _-ASHER AND Co., 5, Unter den Linden, Berlin. 
sis A. TweiTmeyER, Leipzic, 
F. A. Brocxnavs, Leipzie. 
INDIA.—A- J. ComBripar and Co., Esplanade-road, and Railway Book- 
- stalls, Bombay. 
JTALY.—LOESCHER AND Co., 307, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY anp Watsu, Lrp., Yokohama. 
; Zz. P. Marvya AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
pUSSIA.—C. Ricker, 1/4, Nevsky Prospect, St. Petersburg. 
ry AFRICA.—GORDON AND Gorcn, Long-street, Capetown. 
; R A. THompson anv Co., 33, Loop-street, Capetown. 
J.C. Jura & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTXALIA.—GorDoN AND GorcH, Queen - street, Melbourne ; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THOMPSON AND Co., 180, Pitt-street, Sydney ; 362, 
Little Collins - street, Melbourne; 7, King William- 
street, Adelaide ; Edward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland. 
Craia, J. W., Napier. 
CANADA.—MONTREAL News Co., 386 and 888, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
[NITED STATES OF AMERICA.—IntERNaTIONAL News Co., 83 & 85, 
Duane-street, New York. 
Svupsoription News Co., Chicago, 
STRAITS SETTLEMENTS.—Ke ty anp Wa su, Lrp., Singapore, 
CEYLON.—WiayartNa AnD Co., Colombo. 
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PUBLISHER’S NOTICE. 


*,” With this week's number is issued as a Supplement a Two-page 
Engraving of a Four-cylinder Express Locomotive, London and 
South-Western Railway. Hvery copy as issued by the Publisher 
includes a copy of this Supplement, and subscribers are requested 
to notify the fact should they not receive it, Price 6d. 
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Agent through whom the paper is obtained. Such inconvenience, 
4 —_ can be remedied by obtaining the paper direct from 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended or insertion in Toe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

*," We cannot undertake to return drawings or manuservpts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 


G. A. H.—The steam consumption is always understood to be given in 
terms of hours. 

J. H. (Chatham).—We are obliged by your letter, of which, however, we 
can make no use. 

A. V. F. (Torino).—No special article on tramcar fenders has been 
published in Tue Enoingger. You might obtain information by writ- 
ing to the editor of the National Car Builder, New York. 

8. J. M. (Waterford).—The hydraulic propeller was patented by Ruthven 
many years ago, and tried on a large scale. You will find a full descrip- 
tion of it as fitted to H.M.S. Waterwitch in Tua Enoinger for Novem- 
ber 2nd, 1866. 

Appress WanTzeD.—A correspondent is desirous of obtaining the address 
of Mr. George Levick, who was the engineer of the Birmingham, 
Stourbridge, and Kidderminster Railway in 1898. The Parliamentary 
agents were Messrs. Lock and Co., of Westminster. 


INQUIRIES, 


FOREIGN MACHINERY BUYERS. 

S1r,—Could any reader inform us where we could obtain a directory of 
buyers of machinery in foreign countries? No doubt such a thing is 
published. but we do not know where to get it. TRADE. 

August 28rd. 
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EAST LONDON WATER SUPPLY. 


Tue densely-populated district supplied with water 
from the Lea is threatened with what is known in the 
vocabulary of thc daily Press as a ‘‘ water famine.” In 
simpler English, the Water Company has found it neces- 
sary to limit the supply to about twenty gallons per 
head per diem. This is by no means the first time that 
the supply from the Lea has failed. Most of our readers 
are probably aware of the fact that the London County 
Council is largely responsible for the scarcity. The 
Progressive party, anxious to obtain full control of the 
water supply of the metropolis, has opposed all the 
parliamentary efforts of the companies to augment their 
reservoir capacity. It has been the business of the 
County Council to put the water companies into difficul- 
ties. The danger of the companies has been the Pro- 
gressives’ opportunity. We have no reason to believe 
that the East End of London would be better off now 
than it is, even had the London County Council been 
successful. The conditions of supply are very peculiar, 
and we question if the general public has in any way 
realised the nature of the difficulties with which any cor- 
poration, council, private or public company, will have 
to contend in supplying the East End with water. It is 
worth while, therefore, to direct attention to the facts. 

The present scarcity of water is due, first, to the dry 
weather, and, secondly, to the extra volume of water used 
during hot, dry summers for watering streets and gar- 
dens, flushing sewers, and in baths. While the supply has 
diminished, the consumption has augmented. So far as 
can be ascertained, it would appear that there is water 
enough and to spare in the Lea; but that it is compara- 
tively foul, and that in consequence the filter beds are 
not competent to deal with it fast enough. This foulness 
is not peculiar to the Lea. The quantity of objectionable 
matter that finds its way into rivers is a tolerably con- 
stant quantity, augmenting more or less, in hot summer 
weather, for sufficiently obvious reasons. But inasmuch 
as the whole volume of the river is much diminished, 
the quality of the water is deteriorated. Ifa grain of 
solid matter is found in a gallon of the water under normal 
conditions, two grains per gallon will be found when the 
quantity of water is reduced one-half, and so on. Diffi- 
culties such as this would be avoided if there were 
sufficient storage capacity. The available supply has 
not increased of late years. But the consumption has 
very greatly angmented as the population increases. 
Putting the situation in the worst possible light, 
however, we fail to find any sufficient grounds for 
the storm of abuse which within the last few days 
has fallen on the Water Company. It remains to be 
proved that the company has neglected the interests of 
the consumers. Indeed, the only deduction which can 
be honestly drawn from the facts is that it is to the action 
of the London County Council in the first place, and 
the habits and customs of the consumers in the second 
place, that the scarcity ismainly due. Some time ago the 
constant supply system was adopted. Against that we 
have no word of objection to offer, so far at least as the 
principle is concerned; but like many other excellent 
things, it requires to be used with discretion. The East 
End is a very poor district, and its inhabitants are not 
famous for prudence, or cleanliness, or thrift. The jerry- 
builder fitted his houses with most incompetent cisterns. 
These were a source of danger every summer. They 
were seldom cleaned. The wooden lids were burned. 
Brass taps could not be used ; they were broken off and 
sold. The authorities, instead of improving the cistern, 
abolished it altogether as soon as the constant service 
was laid on, and the result has been tolerably disastrous. 
The words “constant service” require some qualifica- 
tion. Under no circumstances can we depend on a 
perpetual supply of water day and night without inter- 
mission or check all’ the year round. Mains must 
be repaired now and then; accidents will occur; 
mains may have to be taken up and give place 
to others of larger dimensions. No prudent person 





would leave himself absolutely dependent on a tap 
in the service pipe for the supply of his household. 
But the authorities in the East End have left thousands 
of homes and families absolutely dependent on the street 
main for water. There is no reserve of any kind 
provided. Indeed, reservation has been expressly pro- 
hibited. The result is, that while the Water Company 
is prepared to supply about 25 gallons of water per head 
per day, the people have no means of storing it. A 
family of ten persons can have 250 gallons supplied to 
them during about six hours out of the twenty-four ; 
but these poor people have no superfluity of pots or 
pans in which to store it. If a house with ten inmates 
possessed a tank capable of holding 250 gallons, nothing 
whatever would be heard of scarcity. The present 
pinch is due, not to want of water, but to want of 
cisterns ; the water company is now actually supplying 
jars for holding water to the poor consumers. We repeat 
that under no conceivable cireumstances is it wise to 
dispense with the cistern. We have given the reasons why 
above. There is no such thing possible as an absolutely 
constant water service in any great town; and for that 
reason the cistern, objectionable as it is, cannot be wholly 
abolished. 

It may be asked why the 20-gallon supply cannot be 
distributed over a longer period. The answer is to be 
found in the habits of the consumers. In the East End 
much more than 20 gallons per head is the normal “ con- 
sumption.” There is no reason to think that anything 
like 20 gallons per head is really needed for domestic 
purposes. The waste of water is enormous. It is not 
wholly an unmixed evil, because it ultimately finds its 
way into the drains and sewers; but it puts a heavy 
strain on the resources of the water companies. It is 
quite useless to preach thrift or economy, and all the 
half-hearted attempts to provide waste-preventing fittings 
have resulted hitherto in greater or less disappointment. 
If these things are to last and be efficient, they must be 
made of gun-metal or brass; but, as we have said, the 
metal possesses a certain value, and they are broken off 
and sold. Yet it ought to be possible to hinder this. 
Galvanised iron is not a good substitute for brass, and 
cocks and taps of all kinds are allowed to go out of order 
and leak. This is not assumption or theory. It is 
simple fact. The waste of water in all the poorer 
districts of the metropolis is tremendous, and because it 
is so the East London Water Company has to restrict its 
supply to certain hours of the day. 

It may, we think, be taken as proved that waste of 
water cannot be entirely prevented, but it may be reduced 
by sufficient competent action on the part of the autho- 
rities. In Liverpool and various other great cities 
nothing has been spared in the attempt to prevent it, 
and no doubt much has been effected. The larger the 
supply the greater the waste; but the less that waste is felt. 
It has long been recognised by water works’ engineers 
that the scarcity problem admits of being attacked at both 
ends. The supply can be augmented and the consump- 
tion can be reduced. The first plan is popular; the 
second is not. Unfortunately, water is mixed up with 
politics, and political capital will be made out of the 
scarcity in the East End; but the common-sense view is 
the only one with which we are concerned just now. 
While it is all very well to insist on augmenting the 
storage capacity available for the supply of London, 
something much simpler and cheaper, and more quickly 
to be had, is wanted. The authorities ought to return to 
the cistern system under modifications. There are 
thousands of houses in the metropolis now in which the 
service is precisely the same as it was before the 
constant service was adopted. The only difference is 
that the water is always “on” to replenish the tank, 
instead of being ‘‘on”’ for only » few hours daily. In 
very many cases taps have been fitted to service pipes 
in the house, so that the water is drawn, at all events for 
drinking and cooking, directly from the main. There 
ought to be no insuperable difficulty in applying this 
system to the poorer districts. Let the builder be 
compelled to fit every house with a tank of, say, 
200 gallons capacity, which shall comply with cer- 
tain conditions to be laid down by the sanitary 
authority. This tank might be so constructed that 
the fittings would be practically inaccessible, and 
the tank hermetically sealed. The supply could ordi- 
narily be taken as now—direct from the main. Buta 
store of water would always exist ready for any 
emergency. It may be argued that the water in the 
cistern never being changed would become foul. It is 
not beyond the resources of science to prevent this by 
drawing off the water regularly. It was not the use of 
the storage tank that was objectionable, but its abuse. 
No adequate effort has ever been made by the authorities 
to prevent this abuse; they have cut the knot by 
doing away with the tank altogether. Because the 
thing was not wholly perfect it has been utterly 
condemned. The reason is, we fear, that the removal of 
the cistern supplied the London County Council with 
another weapon wherewith to attack the water com- 
panies. The duty of the London County Council is to 
do the best it can to promote the health and comfort of . 
the people of London. It should have carefully con- 
sidered all the conditions of water supply, and realised 
the difference between those obtaining in various dis- 
tricts. The Council knew very well that the water 
supply from the Lea was imperfect, and that difficulties 
were pretty certain to arise. It was all the more 
necessary that no possible precaution should have 
been spared to secure the best results that cir- 
cumstances permitted. It must have been, and 
no doubt it was, well understood by the authorities that 
the Water Company might be compelled to restrict the 
supply, and yet in the face of this the house cistern has 
been abolished. It has been stated that the water com- 
panies are themselves responsible for this. This is not 
the fact. What the water companies did insist upon 
was that when the constant supply was given the house- 
holder, or the landlord, should provide fittings which 
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would satisfy the companies’ inspectors that they would | steam coal, c.if., was about 7s. 9d. per ton. It 
It would be 
|idle to quote the current price at Cardiff port as 


not leak. It is well known that this reasonable stipula- 
tion has never been properly carried out. The sanitary 
authorities have never yet taken due care of the house 
fittings, and that is the most potent reason why the Fast 
Ind of London is now short of water. 


THE POSITION IN SOUTH WALES. 


Ir there be, as is reported, a visible sign of improve- | 


ment in the South Wales coal dispute, it will not be due 


to Sir Edward Fry's official intervention, or the ultra- | 


beneficent endeavours of the Bishop of Hereford. In 
both cases, and particularly in the case of the bene- 
volent but mistaken ecclesiastic, the inquiry was, 
almost, ‘‘What brought ve here?” What was 
there to mediate upon? Who was to be conciliated ? 
How could an ex-judge of unquestionable know- 
ledge and impartiality, or a Bishop of the Church, 
of indubitable rectitude in his sympathy with all the 
parties involved in the protracted dispute—how was it 
possible for one or the other to intervene with anything 
like the promise of a definitive result, when the contro- 
versy had really reduced itself to the dimensions of a 
domestic affair—a domestic affair in details, but an affair 
of national and international concern in its disastrous 
consequences? What was there to call for a mediator, 
such as Dr. Percival proposed to constitute himself, or 
a conciliator, to which position Sir Edward Fry per- 
mitted himself to be nominated at the instance of the 
President of the Board of Trade? One may venture to 
presume that the answer to these questions is suffici- 
ently familiar to the reader of our pages. There is 
searcely a line in Sir Edward Fry’s report which had 
not been anticipated in our comments on the bungling 
business which began on All Fools’ Day, and has con- 
tinued ever since. Sir Edward Fry went down to 
South Wales under a misapprehension, which Mr. Ritchie 
appears to have shared. He went there, it would seem, 
in the fond hope that he would meet the leaders of the 
men's trade unions, and that he would be able to bring 
them into line with the Coalowners’ Emergency Com- 
mittee. He discovered, to his sorrow, just what we have 
been at some pains to describe over and over again. 
There is nothing like a trade union among the South 
Wales colliers. It would be easier to deal with the 
engineers, with the railway men, or even the Post-oftice 
people. They have organisations that may be respected ; 
anyhow they have chiefs who can be recognised as the 
responsible spokesmen of their body politic. It is a 
moot point whether all the industrial forces should be 
organised in their respective categories; it is a more 
dangerous matter to suggest, as was proposed at the 
Vienna Congress the other day, that Labour should 
federate itself throughout Europe, and prepare itself for 
a cosmopolitan war against Capital and capitalists. That 
is utter nonsense, as some of the British delegates at the 
Vienna Conference had the courage to point out. Worse 
than nonsense, it seems to us, for to establish any sort 
of a hegemony between the British miner and his foreign 
rival, would be to introduce a process of “levelling 
down " which would startle our colliery workers in its 
results. 

But, as Sir Edward Fry truly remarks, there is no sort 
of organisation of labour in the Glamorganshire coalfield. 
There was, before the fateful All Fools’ Day, a repre- 
sentative delegation of the minerson the Sliding Scale 
Joint Committee. The only semblance of a Trade Union 
there represented was the Cambrian Miners’ Society, of 
which Mr. Abraham, M.P. (‘‘ Mabon”) still nominally 
holds the chair. That is, to the best of our knowledge, 
a prosperous and a helpful co-operative institution. It 
is, however, the only society in South Wales which 
can pretend to condense the views of a volume of 


voices. Those voices, it should be said, have usually 
echoed the pronouncements of ‘ Mabon,” a man 
whom at one time we sincerely admired, but a 


man now who appears content to ride the whirlwind 
without any capacity of controlling the storm. Do our 
readers remember those lines of Tennyson in the opening 
passages of ‘The Lotus Eaters’? ‘Why should we 
toil, we who are the first of things?" That would seem 
to be the sentiment which is pervading the mind of the 
Welsh collier to-day. Why should he deign to resume 
his normal work, while the relief funds give him some- 
where about 83. per week as pocket money ? That is not 
much, perhaps ; but it is more than reaches the starving 
family. On trustworthy authority we can say that every 
Monday for the last two months the streets of Cardiff 
have been thronged by the “out-of-work” men of the 
valleys, smoking cheap cigars, and going in and out 
of the hundred-and-one places where cheap dinners 
are to be obtained. It is the non-combatants who 
are suffering most acutely. The men we have referred 
to are, apparently, able to take care of themselves, 
although their wives and children are reduced to 
destitution. And therein comes again, Sir Edward 
Fry’s moral. There is a hydra-headed Committee, a 
veritable octopus; you seize hold of one tentacle and 
another is thrown around you. The men were, and 
are, at sixes and sevens; they distrust the leaders they 
themselves had appointed, and discarded, and re-elected ; 
they are profoundly jealous of every man who comes to 
the front to preach the gospel of peace. Sir Edward Fry 
evidently does not believe in the efficacy of the Pro- 
visional Committee as a medium of negotiation with the 
Emergency Committee of the coalowners. Nor, indeed, 
do those who know all the circumstances of. the present 
crisis, and know the South Wales coaifield close and 
well. There are about three men who could express 
the views of the colliers, and one of them is in 
prison, under conviction for an act of intimidation. 
These colliers’ leaders, if they were frank, would say 
that they would gladly accept the terms of the old 
Sliding Scale, if a minimum wage-rate could be esta- 
blished. There was, as we all know, a minimum rate 


has never fallen to so low a price since. 
indicative of normal coal values. There seems, how- 
ever, a general—one might say a generous — dispo- 
sition on the part of a large number of the colliery pro- 
| prietors to raise the Sliding Scale standard of 1879 from 
| 7s. 9d. to a selling price of a higher denomination. In 
|}some such way the men’s great desideratum of a 
;minimum wage might be achieved; but unless the 
| colliers abandon their demand for a Conciliation Board 
| and an umpire it must sorrowfully be confessed that a 
| settlement is no nearer than it was when we last dealt 
| with the stupid and suicidal strife, 


| 
' 


| AMERICAN COMPETITION. 


Last week we placed before our readers certain state- 
ments of fact, inference, and assumption concerning the 
present and prospective competition of the United States 
with the United Kingdom. This week Mr. Herschmann, 
in our correspondence columns, rounds off our article and 
supplements it with interesting results of his personal 
experience. It cannot, we think, well escape our readers 
that we appear to be threatened with more or less violent, 
audacious, and unscrupulous competition all over the 
world by the manufacturers of all nations. It is matter 
for regret that those who write on the subject take, for 
the most part, the pessimist’s view of the situation. In 
this way harm is done. Nothing is to be gained, and a 
great deal may be lost, by denunciation of British methods 
of manufacture and trade, which are at once unreasoning 
and unreasonable, while they tend to divert attention 
from the really important facts. If English people could 
be persuaded that they have been wholly wrong, entirely 
foolish, in their methods hitherto, the next step, we fear, 
would be, perhaps, into the region of despair. The final 
recognition of the fact that he was beaten out of the 
world’s markets would lead the manufacturer to realise 
as much as he could of his remaining wealth, and seek 
to end his days in peace and quietness. Luckily, there 
is no reason to apprehend any such dire termination to 
the war of competition now being waged. Indeed, the 
danger lies in quite another direction. The British 
manufacturer may feel too confident, and so find himself 
worsted when he least expects so undesirable an event. 
Let us consider what American competition means, 
and how it has been called into existence. In the first 
place, then, we have that form of competition which 
consists in supplying the people of this country with 
commodities. Competition of this kind has been going 
on for many years. It may be said to have begun with 
the importation of the first cargo of maize which 
reached this country about the year 1847. It was im- 
ported by a Belfast linen manufacturer to supply food to 
the starving people of Ireland. From that day to this 
corn has been poured into this country from the United 
States. Salt pork began to find its way across the 
Atlantic about the same time. It was so desperately bad 
that nothing short of a famine here could have secured a 
market for it. After food came various other com- 
modities, too numerous to mention. All these we have 
taken and paid for, and asked for more. But in these 
latter days we are threatened with importations of iron 
and steel and coal, for which we have not asked. Now 
our good friends at the other side of the Atlantic are 
very far from professing to give us these things. We 
have to buy them and pay for them. How do we pay 
for them? This is the crucial question. Unless we can 
pay for them in goods we cannot pay for them at all, 
save on one assumption, to which we shall come in 
a moment. We must pay either in goods or gold; 
and it is a patent fact that we cannot pay in the precious 
metal, for the simple reason that we have not got enough 
of it. When these truths are stated, we are always told 
that we have enormous sums invested in the United 
States, and that the imported articles represent the 
interest on these British investments. We do not care 
to dispute the soundness of this contention. But it 
ensues that an increase in the import of American goods 
must represent a corresponding increase in the invest- 
ment of British capital in American undertakings. Can 
we, under the circumstances, say that the increase of 
American trade with this country is disastrous or even 
objectionable ? The worst that can happen is the injury 
of some specific industry. Thus, for example, American 
clocks killed the English clock-making trade. Individuals 
may suffer, but the community as a whole will not. 
Indeed, the people of Great Britain are better off in a 
hundred ways because of foreign competition with our 
own manufactures than they would have been had they 
depended on the supply of their wants by their own 
countrymen. We hold, then, that there is no reason 
why we should feel alarm because Americans push the 
sale of their wares in this country. 
Next we have to consider American competition 
abroad. This is quite another matter. Competition of 
that kind may attain very dangerous proportions. It may 
be shown that for every man employed in the United 
States, a man must stand idle in this country. This 
argument is not strictly accurate, but in a rough-and- 
ready way it serves toillustrate what foreign competition 
means. It may be admitted as a rule of trade that no 
thought whatever is taken of the consumer, or of what 
may most conduce to his welfare. A Chinaman, for 
example, is someone to whom something may be sold; 
and he is the best trader that effects the sale. According 
to the consular theory, we have here the whole essence 
of foreign competition in a nutshell. Of several compe- 
titors he who is the best salesman wins. Although the 
proposition needs qualification, there is so much of truth 
in it that something will be gained by keeping it before our 
eyes. The questions involved in the conduct of trade 
with other nations are very intricate, and they are easily 
muddled up in such a way that the main issue is lost to 
sight. We have from time to time brought to the notice 
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They insist that the 


gentlemen all tell the same story. 
Briton is the worst salesman conceivable. We need y 
go over old ground. It suffices to state the bald foes 
that our consuls, mostly shrewd men, maintain that . 
take no pains to sell our goods. That we try to force = 
people what they do not want. That we do not peal 
foreign languages. That we issue incomprehensible cata 
logues; and soon. Now, we do not think this is al] true, 
Possibly it is half true, and that half is a great deal in 
much. The worst of the whole matter is, however, that 
we fail to detect any evidence that the British manufac. 
turer is taking any steps to improve matters. There is 
a reason for this, and the reason is at once curious and 
interesting. The English manufacturer doesnot change hig 
methods of selling because he can just now sell everything 
that he can make, as fast as he is permitted to make it 
and he could sell more if he had it to sell. If, for ex: 
ample, half a dozen large boilers are needed, it will be 
found quite impossible to place the order for prompt 
delivery with any firm of repute. Heavy orders for logo. 
motives have recently gone abroad simply because the 
locomotive shops in this country are running overtime and 
cannot execute more orders. A dozen cases of the same 
kind might be cited. Under the circumstances, it would be 
very remarkable if the British manufacturer went out of 
his way to get orders which he cannot execute, or sell goods 
which he cannot deliver. This is all very bad policy, 
because the manufacturer should bear in mind that bad 
times prevail as well as moments of exceptional 
prosperity; and nothing can be lost, while much may 
be gained, by improving in every conceivable way not 
only our methods of production, but our methods of 
selling what we produce. The two things are no doubt 
intimately related ; but for the moment we prefer to keep 
the issue before us as clear of complication as possible, 
and so we hasten back to the original proposition, that 
the nation which turns out the best salesmen will do most 
business. It may be admitted that the Briton is the worst 
salesman in the world. The reason, we repeat, is that 
there is no sufficient stimulus felt by the country at large 
to secure improvement. By “salesman” we do mean 
the commercial traveller; he is little more than an 
incident. Broadly put, John Bull is a bad salesman; 
end, as we have said, the fact is so because, for the most 
part, John Bull can sell, without troubling himself, all that 
he makes. To do a better trade he ought to produce more 
goods. This, however, is what a most influential body of 
men work very hard indeed to prevent. Anything like 
over-production is carefully and expensively repressed by 
the trade unions. 

In our last impression we showed why it was that the 

American manufacturer possessed special advantages as 
compared with the British manufacturer. Most potent 
among these is the free hand as regards labour which the 
capitalist possesses at the other side of the Atlantic. 
Certain more or less valuable branches of trade have been 
lost to us by the action of trades unions; herein lies our 
greatest danger. It is quite possible for the Inglish 
manufacturers to send out travellers and appoint agents 
in all the markets of the world, who will be in all respects 
the best salesmen in existence. That is a mere question 
of terms, education, and selection. But it is quite 
another matter as regards production. The British 
workman has something to sell as well as the manu- 
facturer, namely, labour; and we have no hestitation in 
saying that he is the worst salesman in the world. Who 
can doubt that is the case, with the record of the Amalga. 
mated Engineers’ strike of last year before him? The 
colliers’ strike in South Wales doubly reinforces the 
soundness of our proposition. 
Mr. Herschmann’s letter may well serve a useful 
purpose, but it is easy to exaggerate the importance of 
the commercial traveller or the agent. Our readers may 
take our word for it that competition is not only a 
question of the relative merits of commercial travellers 
or catalogues. It embodies matters of much greater 
weight. We last week endeavoured to put the facts 
before our readers. If we are to keep our position in 
the markets of the world, we must not suffer ourselves 
to be undersold—our prices must be satisfactory as well 
as our wares. All good salesmen consider the state of 
the market. The danger of American competition lics 
in the fact that they can probably sell what other nations 
want for less money than we can. The development of 
the trade of the United States is very largely due to the 
enormous investment of British capital in that country. 
In this country, notwithstanding our prosperity, very 
moderate sums indeed by comparison are being invested 
in the construction of plant or buildings for manufac- 
turing purposes. In the United States, on the other 
hand, capital is available in abundance for the develop- 
ment of national industries. In this, and in cognate 
facts of trade, lies the true danger of this country. W e 
do not think it is a pressing danger, or one which will 
affect the nation in the immediate future. But it is one 
to reckon with. We must not throw away a chance; we 
must not be too proud to take lessons from our rivals. 
This is not the place to enter into particulars. They are 
not appropriate in a discussion of principles; but we may 
at least suggest that considerable amount of capital 
might be invested to great advantage in many of our 
engineering shops in the purchase of new tools. It is 
impossible, we regret to say, to go through most shops of 
the kind in this country without finding a more or less 
large proportion of tools which are only fit for the scrap 
heap. * Curiously enough, there is nothing which an 
engineer grudges so much as money spent on the machine 
tools which are, so to speak, the very life blood of his 
establishment. : 
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HIGHER VALUES FOR IRON AND STEEL. 
We all like to see higher prices for iron and steel, such as 
are showing themselves at the present time on the leading 
metal exchanges of the country. It is eminently refreshing 
after a tiresome period of stagnation to observe the steady 
persistency with which values are getting back to scme- 








set up by the “standard” of 1879. At that date 





of our readers the reports of our consuls abroad. These 
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ane? t 1 d diti fi 
- nearer paying rates, and sound conditions of improve- 
thing poomgela arto. themselves. There is, Somevee one 
en f offence which the markets, if they are to be governed | 
10° Sdanee, must carefully avoid, and we desire to utter a 
by 4 of warning. The danger is in case prices should be | 
pe .d up to such a level as shall give the American iron and | 
vimasters greater encouragement than is desirable in the | 
ere of the pig iron and steel ship-plate exports which 
pos are now sending into this country. We recognise the 
pode of the temptation which surrounds British pre- 
pte The incentive to “make hay while the sun shines ” 
yr upon all of us; but there are times when it | 
“hould “be resisted. The present is such an occasion. 
We are aware that the Scotch and North-East steelmakers 
are making somewhat light just now of these importations. 
They claim that at any moment they can close the door 
against the invaders by dropping home prices again. They 
practically assert that the Americans are welcome to all they 
can get from this side at very questionable prices, while the 
works on the Clyde and in Cleveland have so much to do that 
they scarce know which contract to attack first. It is just 
here, however, that the danger lies. An overweening con- 
fidence has often been the overthrow of many an otherwise 
good cause. We agree with our home makers that at 
the moment there is not a great deal to fear in the American | 
importations. But the declaration of advances in prices at 
Glasgow and Middlesbrough will need careful watching if | 
permanent harm is to be averted. Everyone having any | 
knowledge of commercial history recognises how difficult | 
it is to regain markets or trade once lost—our past | 
strikes have taught us sufficient lessons in this respect. | 
Tur Exciyrer showed prominently three weeks ago how | 
steel plates were coming into North Ireland from the | 
United States at 103. to 12s. per ton below Scotch prices, and 
also how pig iron from the same source was being delivered | 
at 46s. to 46s. 6d. per ton. Since then the report has been | 
cabled that Messrs. Carnegie are sending 30,000 tons of | 
billets to Birmingham on an order representing 450,000 dols.: | 
and it is common knowledge that the importations of both 
forge and foundry pig iron of American make are increasing 
in Lancashire, in Scotland, and in the Midlands. We do not | 
wish to pose as alarmists. We should, however, be glad if | 
at the present juncture our home firms would keep these | 
facts steadily before them. 
THE LESSON OF THE PIT LADS’ STRIKF. 


Tue pit lads of Yorkshire have not yet ceased to trouble. | 
Their utter freedom from any rules or restrictions has been 
the root reason of the difficulty in settling the rupture. Had | 
the boys been organised in any association, or had they been | 
affiliated to the union of their seniors, the trouble would | 
never have attained to such formidable dimensions: or, if it 
had, would not have been protracted for solong atime. But 
the lads have no organisation, and are in no way amenable to 
the trade discipline under which miners generally work. 
Their employers, while chafing sometimes under the restric- 
tions put upon them by the Yorkshire Miners’ Association, 
would be rather thankful now to have an association with 
whom they could deal as a body for ageneral settlement. As 
it is, the youths insist upon being dealt with in detail, and 
an arrangement come to in one district is not at all accepted 
as satisfactory in another. Under these circumstances it is 
not unnatural that the Yorkshire Miners’ Association 
should be trying to induce the lads to take one of two 
courses — either to join the Yorkshire Miners’ Associa- 
tion or to form a union of their own in friendly co- 
operation with the parent body. The lads, however, do not 
take kindly to any such notion. Although young in years, | 
they are old enough to see that they are far more potent in 
their present independent position. It is not merely the 
joining of a union, it means the regular handing over of 
‘natty’ money; but the boys dislike having to take 
their orders from any central authority, such as that at | 
Barnsley. There is thus, at the time of writing, a gradual | 
settling down to a pacific arrangement, but with little hope | 
of a basis being found to prevent any similar outbreak in 
future, or to make an end of such outbreak, should it occur, 
by dealing directly with a central authority. Apert from the | 








loss inflicted upon coalowners and upon miners in being | 
unable to work through the absence of the lads, it is impos- 
sible not to recognise a certain element of humour in the | 
attitude assumed by the youths. It is not merely that the 
tail has been wagging the head, but the tail, as a reason for 
its wagging, traces its action to the counsel of the head itself. | 
The boys, practically, are saying to the men, when the latter 
try to induce them to go back to work : “ We are simply taking | 
a leaf out of your book. You have taught us that the way to | 
get more wages for our work is to cease working until we get | 
them. You havenot hesitated to throw us idle when you wanted 
more money, and why should not we throw you idle when we | 
want more money? What is good for you cannot be bad for | 
us.'’ Then, when pressed to join the Miners’ Union, they | 
retort with equal shrewdness: ‘“‘ But how should we do in a | 
case like this? Suppose we want more wages, and we submit | 
the question to your Union, your vote on the executive | 
Would overwhelm ours. As it is now, we have the power to | 
get what we want. As you wish us to be, we could only move 
with your consent, which would not get us anything unless 
it suited your purpose.” Thus the industrial world is having 
4 very pretty object lesson presented to it, and the policy of 
the miners acting through their unions is coming home to 
roost. The miners, when they laid a coalfield idle, conveni- 
ently forgot that thousands of artisans in other industries—- 
artisans who had no part in the beginning of the dispute, 
and equally less in the ending of it—had to suffer for what 
was no fault of theirs. Now that the miners’ own boys are 
causing the miners themselves to suffer that the lads may 
get what they want, it is possible that the miners may begin 
to think that some consideration in an industrial conflict is 
due after all to the non-combatants. 


COAST SHIELD TRIAL, 











On August 18th a shield and dummy gun, mounted on 
Rudder Rock Battery, Steep Holm Island, in the Bristol 
Channel, was subjected to attack by the guns of HM. | 
cruiser Arrogant. The trial was witnessed by officials from 
‘he Admiralty and War-office. Soon after nine a.m. the 
Arrogant, steaming at ten knots, attacked the shield with 
her starboard guns at about 1800 yards range. These consist 
of three 4-Tin. quick-firers, four 12-pounder quick-firers, 
Supported by Gin. quick-firing guns on the centre line fore 
and aft, and one broadside gun, placed forward to sweep from 
abeam to the fore and aft line. The shot struck the cliff 








near the battery, but missed the shield itself. The attack 
Was repeated several times, till nearly 200 projectiles had been 
red; a portion of the shield had then been knocked off and 


the surrounding structure reduced to a mass of rubbish. 
Few shot flew wide, and, as towards the end of the trial a 
heavy sea was running, the firing seems to have been fairly 
good. We shall hope to obtain more details than are at present 
furnished. So far as the above goes, it only supports what 
has been repeatedly laid down, namely, that firing at coast 
guns mounted behind shields is a difficult task from a ship 
in motion. It is sure to involve a great expenditure of 
ammunition, and this a ship cannot well spare. A heavily- 
armoured line-of-battle ship at anchor might probably have 
done much better, and possibly she would not have laid her- 
self open to more injury, for she might have laid obliquely 
—if not nearly head on—when a few rounds from her most 
accurately firing guns might have done as much as many 
when running at ten knots. We may remind our readers 
that a system has come in of employing vertical fire from 
coast forts to prevent ships from anchoring, this form of 
attack being very formidable to ships at anchor. Experi- 
ments of this kind reported are needed at the present time, 
when the value of coal has been shown to he so great that it 
might be deemed worth while to capture a coaling station 
even at considerable sacrifice. 


THE SUEZ CANAL, 


THe number of vessels which passed through the Suez 
Canal last year was not quite so great as in 1896, the 
decline being attributable to the commercial crisis caused 
partly by the famine and the plague in India, and by the 
Australian drought, whereby the export of corn and cattle 
was reduced. The total number of vessels in the two years 
are 2986 in 1897 and 3409 in 1896. Of the vessels which 
passed through last year, the net aggregate tonnage of which 
amounted to 7,899,378, more than half the number was 
British. On account of this decline in numbers, there was 
a serious falling off in receipts and profits, but the effect, 
which would otherwise have been somewhat serious, is 
greatly modified by the reserve fund of 1896, so that the net 
dividend will only be actually 2f. 50c. below that of 1896. 
The average net tonnage and draught of vessels passing 
through the canal has steadily increased. The duration of 
the transit is now, as a rule, 15h. 36 min., which is less by 
15 min. than it was a yearago. Night transit is now becom- 
ing very common. The amount of dredging done, both in 
the canal and in Port Said and its approaches, has increased 
considerably, the amount dredged in the canal itself last year 
reaching 921,000 cubic metres, 








LITERATURE. 


Electrical Testing for Telegraph Engineers. By J. Euron 
Younc, M.I.E.F. London: The Electrician Printing 
and Publishing Company, Limited. 1898. 


Tur author points out that whilst the practice of testing 
has been sufficiently perfected on aérial lines, and is now 
becoming so in cable work, there is still a certain lack of 
completeness and correspondence with practice in the 
theory of testing as set forth in books. This applies 
more particularly to the submarine branch of telegraph 
engineering, in which skilled testing for the localisation 
of faults is essential, and demands very considerable 


skill. We had occasion some time ago to review the 
volume by Mr. H. D. Wilkinson, in which was 
given a great deal of practical information upon 


| the subject; but the author of the present work 
| considers 
feel the want of some book exclusively devoted to 


that submarine cable electricians | still 


their work, comprising a more complete exposition of 
previous knowledge and a fuller account of the latest 


| developments than had previously been published. The 


testing of overland lines is also dealt with, but although 


| the same theory applies to that class of lines as to the 
| submarine variety, the refined measurements necessary 
| in the latter case are not necessary in the former, seeing 


that a routine involving no profound knowledge of 
electrical science appears to fulfil most requirements. 
While the primary aim of the work is to afford the 
requisite information for engineers dealing with sub- 
marine work, the author hopes that it will also prove 
serviceable to those in charge of cables for the trans- 
mission of currents for light and power. After de- 
scribing the usual testing instruments he passes 
on to the measurement of conductor resistance, and 
quotes Matthiessen’s table showing the rapid diminu- 
tion in conductivity of copper occasioned by the 
presence of small quantities of other elements. It is 
somewhat unfortunate that Matthiessen’s standard for 
pure copper should have become so largely accepted, 
as it is well known that Elmore’s electro-deposited 
copper has reached 10238 per cent. It is somewhat 
inconvenient in practice to find the Centigrade and 
Fahrenheit thermometric scales both used in calcula- 
tions, but possibly ere long the Centigrade will finally 
displace the other. With respect to “ earths,” there can 
be no better arrangement in testing submarine cables 
than that of soldering a connection to the sheathing of 
the cable, but with regard to land lines we know that 
various ideas have found favour—some persons advocat- 
ing the burial of a plate in a pit filled with broken coke, 
and others preferring clay; the author recommends a 
sheet of copper not less than 12 square feet area, 
and ,,in. thick—in India }in.—deeply sunk in 
the dampest soil that can be found at hand; 
if not permanently damp means should be taken to make 
it so. In dealing with the insulation resistance of aérial 
lines the author points out that this depends upon 
surface leakage over the insulators, and that this leakage 
does not follow Ohm's law; the result of a test will some- 
times be lower with a high potential than with a low 
potential. This view is very clearly borne out in the case of 
testing the insulation resistance of the wiring of buildings 
for electric light, and of the underground conductors for 
similar work. A test with a few cells should never be 
considered as satisfactory as one made with a 
magneto machine. For aérial lines the test by re- 
ceived currents until lately used by the British Postal 
Telegraph Department, has now been superseded by 
the loop system; as in the previous system the 


“resultant fault” is first practically centralised by 
the addition of a resistance of 1000 ohms to each 
of the lines. It is, as the author points out, most 
important to remember that in testing cables more leak- 
age may occur over the ends of the core by surface con- 
duction, if the ends are dirty, than by the conduction 
throughout miles of the dielectric. The dielectric should 
be pared away and coated with clear paraffin wax; it is a 
mistake to apply parafiin oil, although this is often done. 
The De Sauty and Thomson capacity tests made with 
leakage allowances are applicable to aérial lines, but are 
not used ; the author suggests an extension of De Sauty’s 
test as being useful on land lines. In dealing with the 
localisation of disconnections the author refers to an 
ingenious method devised by Mr. Kempe for localising a 
partial disconnection where the ends of the conductor 
are severed inside the insulation and make a contact of 
high resistance. Several such cases have come under 
the author's experience, in one of which the contact 
resistance, after going as high as 600 ohms, continued 
steady at about 70 ohms. The cuts and printing of this 
work are a decided improvement upon other similar 
books by the same publishers, and we consider that the 
volume should be of great service to engineers engaged 
in submarine telegraphy, who are often debarred from 
carrying about an extensive reference library, and require 
handy works of a practical nature. 


SHORT NOTICE. 

Wireless Telewraphy Popularly Explained. By Richard Kerr, 
F.G.S. With a Preface by W. H. Preece, C.B., F.R.S, London: 
Seeley and Co., Limited, 1898. Price 1s.: cloth, 1s. 6d.—If not 
an entirely satisfactory book on wireless telegraphy, even from an 
elementary standpoint, Mr. Kerr's little volame, the embodiment 
of a lecture, will serve to bring before readers who have not 
studied the subject at all a fairly good notion of what is being 
done in this direction. Mr. Kerr tends occasionally towards the 
verbose, and his descriptions are not always as clear and specific 
as scientific explanations should be, and particularly in elementary 
works, There are es in the little volume, too, which would, 
we think, be likely to leave “amateurs” with quite mistaken 
ideas. It is a pity, too, that Dr. Lodge’s system has not received 
more accurate and detailed attention, as it admittedly holds out 
promises of great results—greater, we venture to think, than 
those of Marconi’s system. 
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ARTIFICIAL SANDSTONE. 


THE artificial sandstone made at Uccle-Calevoet, Belgium, is a 
silicate of lime obtained under conditions that are probably similar 
to those which presided at the formation of natural sandstone, viz., 
the presence of hot water and great pressure. 

In its manufacture 80 per cent. by weight of very clean coarse 
sand, well dried. is intimately mixed with 20 per cent. of hydraulic 
quicklime, finely ground and kept in an anhydrous condition : and 
this mixture is charged into a roughly-made plate-iron box, the 
sides of which are kept in place by chains and cotters so ax 
to be easily released. The box, well filled with the above-named 
mixture, is introduced into a closed boiler filled with hot water, 
that is kept for 72 hours under the pressure of six atmospheres— 
88 lb. per square inch—and at the temperature of about 165 deg. 
Cent.—329 deg. Fah. 

On emptying the boiler and opening the plate-iron box a block 
of sandstone is found, presenting exactly the same appearance as 
natural sandstone on leaving the quarry, but having the advantage 
of being absolutely homogeneous. This artificial sandstone is so 
soft when taken out of the box that it may be cut with a knife; 
but it hardens very quickly after exposure to the atmosphere while 
giving up its moisture and acquiring considerable strength. 

Compression tests, carried out by the author at the Malines 
testing station of the Belgian Government, have shown that this 
artificial sandstone can only be crushed by a pressure greater than 
400 kilog. per square centimetre—5689 1b. per square inch—while 
it is not affected by frost, and does not absorb more than 6 or 7 
per cent. of water, even after prolonged desiccation. Be it recalled 
in this connection that the white freestone of France will only 
stand a compression strain of about 100 kilog. per square centi 
metre—1422 lb, per square inch—so that the artificial sandstone 
has four times its resistance to crushing strain, nearly attaining 
that of the famous Gobertange stone, of which it has both the 
colour and appearance. 

It is estimated that this artificial sandstone can be produced, 
including all charges, for about 5d. per cubic foot, compared with 
which figure, French freestone of not the best quality, obtains 
more than 50 franes per cubic metre—Is. 1?d. per cubic foot—in 
large blocks of irregular shape ; and the plant covered by the 
above estimate includes boxes for blocks of regular dimensions 
very near to the finished sizes, and also saws for supplying sawn 
stone, while various tints may be given to the artificial product, 
which resists climatic influences better than natural stone, 








NaVaAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: William 
Cook, to the Victory, for the Spartiate, and Alfred Palmer, to the 
Victory, for the Nelson, undated; Staff engineer: John (. 
Stevens, to the Victory, for the Crescent, undated. 

“From a communication to the Société des Ingénieurs de I'Ecole 
d’Industrie du Hainaut. By M. Jules Defontaine, director of the 





Technical School (Ecole Industrielle), Brussels. 
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COMBINED LOCOMOTIVE AND CRANE. 


A COMBINED locomotive and crane built by Messrs. Robert 
Stephenson and Co., Limited, Newcastle-upon-Tyne, is 
illustrated above. 


This type of machine is capable of lifting its full load at 


a speéd of 1ft. per second, and powerful derricking gear is 
provided, which enables the jib to be raised or lowered with 
the weight suspended, while the slewing gear is capable of 
making a complete revolution either way in twenty seconds. 
The locomotive cylinders are of sufficient power to travel 
with the crane loaded at moderate railway speed if required. 
The locomotive frame has the usual buffer beams and buffers, 
and is fitted with drag hooks, &c., so that the engine can be 
used for shunting purposes. 

These cranes are usually worked without any attachment 
to the rails, but gear for locking to the rails is provided for 
use under extraordinary circumstances. A feature consists 
in an arrangement of tilting gear provided to enable heavy 
ladles of molten metal to be manipulated by the crane inde- 
pendently of hand labour. 








DOCKYARD NOTES. 


THE Majestic beat the Magnificent in the coaling competi- 
tion of the Channel Fleet at Milford Haven last week, and at 
the same time beat the record. The figures are :— 





Ship. Tons taken. Average per hour. 
Majestic ... ——: = ; oe 
Magaiticent 1150 126°6 
Mars 1113 123°6 
Jupiter 1100 103°1 
Hannibal 880 88°8 
Repulse 1029 63°4 
Resolution 830 48 | 
Pelorns .. 126 42 


| 
The Majestic’s record is a splendid performance. Her best | 
hour was 190 tons, also a record. The previous record for 
any one hour was the 180 tons of the Mars at Portsmouth 
dockyard in the early part of the present year. The coaling 
of the Magnificent, Mars, and Jupiter may also be con- 
sidered highly satisfactory. The same can hardly be said of 
the Resolution; but in that ship little, if any, interest is 
taken in the coaling race. Her performance may therefore 
stand for the normal rate of coaling, as opposed to that 
induced by the competition system. The ships chiefly used 
their own appliances for coaling. 





THE Formidable is to be launched at Portsmouth in 
October, and preparations for the launch are under weigh. 
The framework of the battleship, as far as the upper deck, 
has been complete for some time, and the plating is rapidly 
being put on. The frames of the barbettes are also in 
position, the fore one being covered in. The upper deck yet 
remains to be built. The new battleship to be laid down at 
Portsmouth is to be of the same size as the Formidable, and 
will be named the London. 





Tar Iron Duke and Invincible, the order to fit military 
tops to which was recently countermanded, have not, after 
all, had the old rig replaced. The Iron Duke now carries light 
topmasts, with a couple of yards on the fore and main. The 
bowsprit has been removed. The Invincible is undergoing 
the same change. 





Tur Germans apparently are not satisfied with the prac- 
tical rebuilding they gave to their old broadside ironclad | 








Konig Wilhelm, which participated in the Spithead review 

last year. She is now undergoing another reconstruction at 

Kiel. Their torpedo cruisers Komet and Meteor are laid up 
| out of commission, and are more or less “ failures.” 





| for a new series of trials at 18,000-horse power. The Diadem 
| at the time of writing is in harbour alongside the dockyard, 
| preparing for further trials. 

| 
| 
| AccorpING to the Globe, Captain Mahan characterises all 
| large fighting ships, except big first-class battleships and 
| protected cruisers for use as cruisers, as superfluous. A good 
| many people are of that way of thinking, but the failure of 
| the armoured cruisers at Santiago was due so much to 
| unusual causes that it can hardly be held a fair test. 





| urs week's Le Yacht contains a leading article on the 
| Russian Navy. No new information is imparted thereby, 
| but the views expressed concerning the evolution of types in 
| the Russian fleet are interesting. In the writer's opinion, 
| most Russian cruisers are out of date in type—some battle- 
| Ships also. The cause is given as geographical, the Russian 

navy till recently having been a purely defensive one. Now, 


| however, says the article, Russia’s rapid progress in the Far | 


| East demands that the fleet shall fulfil quite another rédle, 
| Russia must possess the strongest fleet in the Pacific. The 
| Gheorji Pobiedonosetz class are criticised unfavourably ; 
| here we find it difficult to agree. 


| compound armour on the Gheorji Pobiedonosetz’s seven 6in. 
| guns renders these the best protected quick-firing guns 
| afloat. So far as type is concerned, this seems to represent 
| a vessel whose guns are least easily silenced. The Rossia 
class—and, forsome incomprehensible reason, the Rossia is 
spoken of as ‘under construction’”’—come in for adverse 
criticism because of the unprotected battery; a defect 
remedied in the new Gromoboi. The Russian fleet of 1904 
is put as follows :—In addition to present ships, six battle- 
ships of 12,800 tons; two of 12,000 tons; five protected 
cruisers of 6000 tons; one of 7£00 tons; two of 3000 tons; 
and twenty destroyers. 





THE finish of the article runs thus:—‘“ Contrary to custom, 
the Russian Government has placed no orders with British 
shipbuilders, and this abstention has caused lively discontent 
to our neighbours. British disgust betrays itself in the 
most pessimistic predictions as to how the Russian Government 
will find the necessary money. It is true the expense is con- 
siderable but the wealth of Russia has a solid and 
stable base, a huge country, fertile, and productive. 


England dopends principally on commerce and speculation, 


and will soon be found transitory and weak. . She 
exists principally on treaties of commerce, on the subject of | 
which the nations of Europe will make themselves heard, 

perhaps, one day at the expense of the English.” The 

writer might further have dwelt upon the the extraordinary | 
efficiency in personnel now being cultivated in the Russian 
navy. The Gangoot is a standing example of their in- 
efficiency in materiel, their reliance upon English firms for 
construction of machinery for warships another, and it may 
be a long day before Russia can do well for herself in ship | 
construction, but her personnel is undoubtedly good and | 
daily improving. Russian bluejackets have that peculiar | 
‘ childishness ” which most naval officers like to see in their 
men. For the Russian personnel our officers and men feel a 
respect that they feel for no other—save, possibly, the 
Japanese, 








THE Terrible went out to Spithead on Tuesday morning | 


The six big guns consti- | 
| tute an undoubtedly powerful armament, and the 10in. | 
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THE COAL STRIKE. 


Iv is now widely rumoured, and stated to be from * inspired 
sources,” that unless the struggle in Wales ends in a week it 
is almost certain that another notice will be affixed to the 
pit head of all the Associated Collieries, to the effect that no 
work can be resumed under a reduction of 124 per cent. 

Some items of considerable importance have to be noted. 
The steel workers of Dowlais, to the number of 500, who are 

| in great distress, having no relief as in the case of the 
colliers, have arranged that if there should be no settlement 
amongst the colliers by Saturday next, they are prepared to 
go into the pits and work sufficient coal toenable a re-start of 
the works, and not only this, but they will maintain a 
sufficient supply to keep them going. 

It is understood that this has had something to do in 
prompting action on the part of the Local Committee of 
Cyfarthfa, Dowlais, and Plymouth. At a meeting on Mon- 
day, these decided to recommend the mass meeting on Tues- 
day to authorise the Workmen's Provisional Committee to 
arrive at a settlement, if possible, upon the basis of a sliding 
scale, with a minimum wage upon 10s. per ton. There is no 
question but that a rapid breaking up of the industrial frost 
is at hand. 

Amongst the hopeful signs of a re-start of Dowlais Works, 
is is stated that the great furnace, which is to rival the latest 
and best of the Americans, and which was damped down at 
the strike, is now in the hands of mechanics, who have been 
instructed to carry out necessary repairs with all speed. 

Last week we referred to the fact that about 100 colliers 
had been “ enlisted” to go to the North of England, where a 
colliery was on strike. It has transpired that the place was 

Shirebrook, in Derbyshire. Upon their arrival the Derbyshire 

| men on strike were reported as being greatly incensed, and u 
Welsh delegate who was in the district on a collecting tour, 
made all possible haste in gathering the Welshmen together, 
and despatching them home again. 

Mr. D. A. Thomas was accorded a hearing at Dowlais 
last week, but towards the end of the meeting contention 
arose amongst the audience, and directly after his retirement 
to catch a train there were a number of free fights. Mr. 
Thomas urged the men to be moderate in their demands, 
| but to demand a minimum wage. 
| The Conference of Miners’ Federation on Saturday, in 
| Birmingham, ended indecisively, the wage question being 
| adjourned until a further meeting has been called with the 
coalowners. 

On the same day there was a meeting of the Wage Com- 
mittee of the Northumberland Miners’ Association held at 
Newcastle, when it was decided to request the employers to 
grant an interview, with a view of obtaining an advance of 
wages. 

A statistician calculates that the loss sustained by the coal- 
owners has been six millions. 

Amongst the contributions to Wales last week wasa supply 
of haddock, about three tons weight, from Grimsby. The 
relief was distributed amongst the Newport dock labourers. 








THE INSTITUTION OF CIVIL ENGINEERS, NEWCASTLE - UPON - 
TyNk, ASSOCIATION OF STUDENTS.—On August 17th the members 
of this Association paid visits to the works of the Beele Metal and 
Chemical Company, and to the shipyard of Messrs. Robert 
Stephenson and Co., at Henburn-on-Tyne. At the former they 
were received by the secretary, Mr. Brown, and witnessed the 
extraction of copper from its ores by what is known as the wet 
process, and the subsequent refining of the metal. Those who 
visited the shipyard were interested in a large pontoon dock, 
450ft. long, built for the Philippine Islands, and amongst others a 
twin-screw steamer about 200K. long, which had been launched 
and was being fitted up for the Brethren of Trinity House. 
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FOUR-CYLINDER EXPRESS LOCOMOTIVE, L. AND §8.W. RAILWAY 
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FOUR-CYLINDER EXPRESS LOCOMOTIVE, | the valve gear very accurately follows the motion of the ; In a succeeding impression we shall give sectional and 
| reversing lever. | detailed drawings, which will make the peculiarities of 

Ovr supplement this week illustrates the remarkable | The steam and exhaust pipes presented some little | its construction clear. 
engine constructed by Mr. Dugald Drummond, the loco- | difficulty of arrangement, but this has been efficiently By the courtesy of Mr. Drummond, we are enabled to 


motive superintendent of the London and South-Western | got over in a way which will be readily understood when place before our readers a very interesting set of indi- 
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DIAGRAM OF SPEEDS AND INCLINES, WATERLOO TO BOURNEMOUTH 


Railway, for working the heavy passenger expresses of | we publish the sections. This is a magnificent engine, | cator diagrams, taken during an experimental trip with 
that line. | and when we remember that it has a tractive effort of | the engine. The cards fully explain themselves. It will 


Mr. Drummond’s engine has been designed on purpose be — ong ro Pa 
to get rid of piloting, and is an extremely powerful | igs Sake Caras N°10 MEP = a ained. a 
machine. It has two inside cylinders arranged under | . aa ee 23:5 25 We also give a pronk 

which possesses unusual 


the smoke-box, each 15in. in diameter and 26in. stroke, | s : 
interest, graphically re- 







which drive the leading pair of driving wheels, 6ft. Tin. ] Sica oe Ue deena 

in diameter. The trailing drivers, also 6ft. Tin. dia- | se f a att af the 

ineter, are driven by two outside cylinders ldin. by | /H.P198-4 IHP.178°5 v. Out! a ‘ame ? 7” 
ngine. 


26in. The valve gear of the inside cylinders is of the | 


Stephenson type; that of the outside cylinders is Joy’s. | The engraving on this 


line page shows the general 








The leading end of the engine is carried on a bogie, with | = . = : Sl ; 
8ft. 6in. wheels and 6ft. 6in. centres. The driving axles | appearance of the — 
are 11ft. apart, which admits an enormously long fire-box, | and tender beer say . 
and a grate with an area of 27°4ft. Mr. Drummond has| 3,25 MEP The latter is pro h, u oe 
made an entirely new departure in that he has fitted the | largest tender that as 
upper part of the fire-box with a number of transverse | \ 23375 ~ pall capt g oh hes 
inclined water -tubes. Thanks to these the heating | sistant iit ast oe ee ee 


surface in the fire-box is 894 square feet, and as each foot | 
there is worth about 3ft. in the flue tubes, it will be seen | LHPI77-S 
— he gains a great deal. The total heating surface is | 

701ft. 


on American lines. 





In future, battleships 











The bogie carries 16 tons 17 cwt.; the leading = = ——— =. $$$ tire and large cruisers of high 
drivers 18 tons 18 cwt.; and the trailing drivers 18 tons | Cut of f /7% speed will run their measured- 
16 cwt.; ora total, in running order, of 54 tons 11 cwt.| , Speed 79MPH mile trials in the vicinity of 
The tender carries 4300 gallons of water, andis supported | “Tas Exomeer” Boiler 165 les Total | ne _* Swam Enc. Plymouth. For this purpose 
on two four-wheeled bogies. The reversing gear is véry | lactine tin 70(down) seal ste ani . Fag ahr othe a Le 
ingenious, a small hand lever that can be worked by a INDICATOR DIAGRAMS, FOUR-CYLINDER LOCOMOTIVE than twenty fathoms, is to 
child sufficing for all four cylinders. The mechanism be selected off either the 


consists of a pressure cylinder and piston above, con- | 16,290 1b., we need not be surprised to learn that it | Devon or the Cornish coast. When the position has been decided 
trolled by a cataract below. A miniature reversing lever | can keep time easily with no less than twenty-two double | — it will be marked off by beacons erected on the coast, thus 


is placed in the cab, and the arrangement is such that ' bogie coaches. pensing with mark buoys, 
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LETTERS TO THE EDITOR. 


4 hold ourselves responsible for the opinions of our 
correspondents, ) 





(We do no 





ENGLISH CAPITALISTS AND RUSSIA, 


English capitalists are being constantly taken to task for 
“disinclination to embark in financial enterprises in 
res have been quoted to prove to what an extent 
French capital have stepped in and taken the place 

¢ in some measure should have been occupied by English 
ye lists in developing the enormous resources of Russia. ‘This 
of affairs can be explained on several grounds, but it will be 
vacant for my purpose to examine briefly the two main and 
. t natent reasons, These are distrust of Russia, and ignorance 
most J ] resources waiting to spring into life at the touch of 


SIR, 
showing 2 ¢ 
Russia. Figu 
Relgian and 


of its natura. 3 ny 
the magic wand of the financier, i 
It is to be acknowledged with regret, that ever since the 
(imean War there has been in this country a steady feeling of 
at times almost to contempt, with regard to 


distrust, amounting wi 
listrus hty empire of the great White Tsar; it is matter for 


thar regret that this feeling has not grown less with time. 
E The roe populé proclaimed Russia to be a country peopled by 


vOp 
\siatics thinly veneered with European civilisation ; travellers’ 
tales of the horrors of Siberian exile and of the frequent use of the 
merciless knout have led Western Europe to regard with pitying 
disgust the countless subjects who could thus submit to the decrees 
of a despot. It was a natural outcome of this feeling that we 
should be led to conclude that if Russia treated its own subjects in a 
summary manner, foreigners in that country would certainly come 
in for a share of the like high-handed treatment. The question of 
language increased this feeling, for a Russian document is as 
unintelligible to a foreigner as is one drawn up in Chinese, and 
English capitalists fought shy of entering into bargains through 
the meditation of an interpreter, 

Unfortunately, foreigners have generally classed all Russians as 
belonging to the same category. A residence of some years in 
Russia showed me that the business methods of the Government 
authorities are different from those of most commercial men. The 
bulk of the people—the lower orders—and the middle classes, so far 
as they exist are, perhaps. the most kindly-natured people of Europe. 
A Russian is a born trader, and naturally makes it his aim to get the 
best possible price for his goods, This leads to chaffering as to 
the price, but the fact that two articles of the same kind are 
frequently sold at two prices ought not to suggest dishonesty on 
the part of the seller ; he has simply obtained the best price that 
he could in each case. The Russian authorities and financiers do 
not haggle to such an extent in their commercial dealings, but 
they have contrived at times to override their stipulations by 
delays and various subterfuges, and thus have made the bargain in 
question a one-sided affair. A striking instance of a frustrated 
attempt on the part of the Russian Government to rule matters 
with a high hand occurred at St. Petersburg before the outbreak of 
the Crimean War. A leading British merchant in that city, engaged 
mainly in importing coal from England, was asked by the Russian 
Government to supply it with 200,000 tons of coal. He accepted 
the order. and said that in view of possible war he must charge a 
higher price per ton, The authorities refused to pay this increased 
price, and offered to pay the price paid by them before the 
outbreak of the war. This price had gone up 150 per cent., and 
the merchant refused to deliver the coal under the advanced price. 
Thereupon the Russian Government announced its intention of 
seizing his store of coal and of paying the old price. The English- 
man at once laid the matter before the representative of the 
British Government at St. Petersburg, and the latter informed the 
Russian Government that it had no right to seize the coal, and 
tbat the coal merchant had every right to fix his own price for the 
coal tobe supplied. The Government needed the coal, and had to 
pay the increased price demanded. _But the matter did not end 
there. When the war came to an end, the British merchant 
received a peremptory note from the Russian Foreign-office order- 
ing him to leave the Empire within forty-eight hours. Such 
treatment as this is not easily forgotten, although it is an isolated 
and extreme case, 

Another cause of this feeling of distrust is undoubtedly the bad 
credit of the Russian Government, brought about by succeeding 
deficits in the yearly budgets. It is only within recent years that 
a Russian Minister of Finance has been able in some measure to 
turn the tide, and although competent opinions are divided as to 
the amount, it may be taken for granted that M. de Witte is 
gradually laying up a store of gold for future contingencies, 

The experience of English investors in the case of the Odessa 
Waterworks was unfortunate: for years there was no return on 
their capital therein invested, and many people accepted this 
enterprise as a type of Russian undertakings. 

Since the day that the construction of the ‘Trans-Siberian 
Railway was resolved upon, the Russian Government has sought to 
attract foreign capital for the purpose of developing the wonderful 
resources of its Asiatic territory. During a visit to St. Petersburg 
two years ago last spring, I was informed on the best authority 
that the Russian Government was offering to subscribe a sum of 
money equal to the capital destined to be used by foreign finan- 
ciers in establishing iron foundries and other forms of industrial 
undertakings in Siberia, My informant said that the reluctance 
of English capitalists to come forward was inexplicable, and that 
Belgian and French capitalists had not been slow to accept the 
favourable terms offered by the Russian Government. At the 
time of which I am writing a discovery was made which gave 
great offence to the authorities, It appeared that a Belgian 
syndicate had announced its intention of devoting 4200,000 
towards establishing a certain industry in the Ural Mountains; 
the Russian Government at once replied that it would pay 
£200,000 to the credit of the syndicate so soon as operations were 
set on foot, The sum was paid over. When the Russian Govern- 
ment in due time demanded a statement of affairs as to the 
progress of the industry in question, it was discovered that £80,000 
of the Russian contribution had not been utilised according to the 
terms of the agreement, and the Belgian syndicate had to confess 
that this sum had been paid away as ‘‘ promotion money.” 

It is a general form of excuse, that one knows so little of 
Russia, In a measure this is true; but, in that country commercial 
concerns are set on foot leisurely, and thereare both the time and the 
means of obtaining the fullest information as to individuals and 
localities, 

Financial matters in Russia are by no means conducted on loose 
and uncertain principles, as is generally supposed to be the case. 
For example, in St. Petersburg merchants must be enrolled as 
members of one of the ‘* Merchant Guilds,” and a member of the 
‘First Guild” has to take out a yearly licence at a cost of 800 
roubles, or about £85, There is a body of strict rules to be 
observed, and it may safely be said that the commercial morality 
of these Russian guilds will compare most favourably with that of 
the traders of Amsterdam, Hamburg, and other commercial centres 
nearer home, 

In the spring of last year, I was asked by a friend in St. Peters- 
burg to find a buyer in London for a large stretch of forest land in 
the interior of Russia, at the price of £90,000. My efforts met with 
the usual reply as to distrast of all things Russian, Within a 
mouth an enterprising Frenchman had Remon the land and timber, 
and, after holding both for three weeks, had sold the whole pro- 
perty for £200,000. It had been open to an enterprising English- 
man with the necessary capital to carry out such a transaction on 
the same terms, 

It is somewhat a matter of reproach as regards English capitalists, 
that the one country in Western Europe, which up to recent years 
had done more than all other European countries in opening up and 
developing Russia, should now be content to stand aloof and watch 
the operations of enterprising financiers of other countries, From 
the days of Willoughby and Challoner, now close upon 350 years 
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‘0, down to the discovery and opening up of the route to North- 
estern Siberia across the Kara Sea four years ago by the 
English explorer, Captain Wiggins, English vessels and merchant- 
adventurers have held the first place in developing the foreign 
trade of Russia, T. Frercwer Fricarp, M.A, 
August 20th, 


—_- 


AMERICAN COMPETITION. 


sin,—-The finishing remarks in your article of to-day on 
American progress invite discussion, and thinking I may be able 
to view the question from a point which you have not indicated, 
however important it seems to me, I beg to send you these lines, 

American methods of manufacture, tools, and men, are evidently 
efficient weapons in the industria] war, but since weapons by them- 
selves cannot win a battle, it seems to me that success still largely 
depends on the aggressive American who does the reconnoitring, 
and sees that his “force” is well employed and up to the occasion, 
I have seen Americans transact business both in this country and 
abroad, and have repeatedly met English and American travellers 
during journeys on the Continent. My experience is, that a good 
deal of the so-called ‘‘ bounce and gas” is perplexing reality, due 
allowance being made for the advertising mood and the ever- 
present business ambition of the American, 

An American representing pump makers will be found a man 
thoroughly informed on pumps, their market, and his competitors 
in it, and, as a rule, not one of those travelling ‘‘ specialists who 
know nothing special,” and instead of telling you what you just 
wish to hear from them, refer you to the old experience of their 
house in their particular line. It is all very well to call it modesty 
or dignity in business instead of lack of ability, and to speak of a 
‘* stiff pump standard job with plenty of sound material on,” when 
nobody is benefited by it. Its real cause is that the makers and 
their staff cannot or do not go to the trouble of finding out how 
much material is precisely required, and how a pump should be 
made for a special demand so that the ‘‘ take-it-or-leave-it ” policy 
which is often ascribed to manufacturers in this country amounts 
to making a virtue of sheer necessity. 

I know an American who is an ironfounder, and travels regu- 
larly between St. Louis and St. Petersburg. He is a thorough 
expert in his line, and will readily demonstrate it to you, so that 
one cannot help profiting by a conversation with that man, Two 
years ago I introduced him to an important firm of engineers in 
Austria, This firm required large quantities of metal, but they 
used to make it themselves. Looking over the works, this gentle- 
man, who is a good linguist, proved of much interest to the 
manager, whom he at once gave a ‘‘wrinkle” concerning shop 
practice he had seen abroad. It is difficult to state what in this 
instance made the concern give the American metal a trial, but 
an order was placed. If the man had been one of those who 
speak a foreign language ‘‘ while you wait,” and frequently have 
to go into liquidation in their native tongues whether or not they 
are understood, he would not have stood much chance to impress 
the manager with his competence on his article. 

I met another American, who gave me a visiting card of sheet 
steel, and who smoked cigars of unusual proportions. It was no 
use going to a theatre with him, because he could not forget for 
a minute that he had come to do business : anyhow, he made me 
feel convinced that he knew all about locks and door checks. 

The Electrical Review criticised the action of certain exhibitors 
at the Imperial Institute, who on the opening day provided 
luncheon for the representatives of the Press, and thus secured 
the lead before their co-exhibitors. Whether to call this action 
fair or unfair is a somewhat open question ; in any case, one should 
think that if the exhibiting firm paid the same amount of attention 
and also studied the wants of their customers, they should be 
successful. 

Recently I asked for quotations for a special piece of machinery. 
Out of ten replies, eight stated that the matter was not in their 
line. One came from a firm employing American workmen, and 
offered to do the work at a high price. The last reply came from 
the representatives of American manufacturers, who contracted to 


before-mentioned quotation. 

Perusing the average American catalogue one must be impressed 
with the great amount of attention they pay to details therein : 
there is no apprehension shown of telling too much about the 
nature of their business, and as a rule it will be found to be of 
much use, containing exactly those data which interest and which 
are comprehensible to the customer. 

Means for facilitating business information are much ap- 
preciated by the American, whose business publications tend to 
assume the character of periodicals appearing at frequent in- 
tervals. 

This exainple has been followed for some time by a large firm of 
electrical engineers in Germany, who issue pavers to keep their 
clients posted up every week. 

Thus, an American machinist should be at an advantage com- 
pared with his English competitor, who is known on the Continent to 
require cash before despatching goods, because he finds himself for 
various reasons unable to investigate the standing and probity of 
his customers ; however, it seems to become better understood now 
that much of the so-called troublesome trade with foreign-speaking 
countries can be done without the aid of export merchants, and 
more economically by thoroughly qualified representatives, who 
have the facilities to establish connections. 

I do not in the least wish to overpraise the American for his 
activity and real smartness in business, and know that there are many 
hundreds of concerns in this country who are every bit as “‘ smart,” 
though I also feel convinced that there are exceptions belonging to 
a certain trade in this country, who translate ‘‘ Yankee push ” with 
‘‘get it, and no matter how,” and who call it ‘“‘smart” to work 
other people’s brain and live on their wits, But I think much can 
be learned from the American to whom business sticks because he 
sticks to business. 

It is a puzzle to many why a certain svap firm expends a fortune 
every year for advertisements, considering that their soap is 
already so well known, and if I come to think of it, that when 
I had a shave with that soap it was not better than a much 
cheaper one, I must believe that to make people inquire at one’s 
shop instead of going to one’ neighbour, and the systematic 
demonstrating to them of facts one has already accomplished, and 
clearly showing how and why one can do it, is just as difficult a 
matter, ard perhaps more so, than to be able —— perfect 
goods, ARTHUR HERSCHMANN, 

Erith, August 19th, 





CORLISS VALVE GEAR, 

Sin,—Your interesting article on this subject calls to mind 
the fact that in America there have been recent improvements of 
considerable importance in the Corliss type of engines, the 
result being that a much higher rotation is secured than was 
formerly thought possible, also perfect regulation under varying 
loads, such as electric tramway service demands. The old- 
fashioned wrist-plate is dispensed with and double excentrics are 
used. A patented system of steam-actuated dashpots is applied, 
which ensures the prompt and silent closing of the valves without 
the aid of springs or other mechanical device, even when the 
engine runs at so high a speed as 150 revolutions. The double 
excentrics allow a varying cut-off from 0 to } stroke, This 
is a most valuable feature in tramway traction, where the load is 
constantly varying, and where provision for overload must be made. 
The sepundion of speed is maintained within 14 per cent. between 
no load and full load with absolute certainty. This is accom- 
plished by a new form of inertia governor which has been adapted 
to medium speed engines within the past six months. Thus the 
idea of a positive Corliss gear, as suggested by your article, has 
been realised, 





make a high-class article of it at less than half the cost of the | 





Not long ago I had in my hands the specification of one of 
these high-speed engines of the Corliss compound type, having the 
high-pressure cylinder 20in. diameter, the low-pressure cylinder 
40in. diameter, both 48in. stroke. The engine was designed tu 
run at 100 revolutions for direct connection to a railway generator. 
The engine running condensing would indicate 850-horse power at 
0°26 cut-off, and 1500-horse power at 0°6 cut-off. The speed 
was guaranteed not to exceed 14 per cent. between no load and 
1200-horse power, or cice versd, the water consumption being 
12} 1b. per indicated horse-power per hour, an economy which is 
quite equal if not superior to that of other modern engines. This 
type of engine is already running in Southern States cotton mills, 
and in Northerr Stateselectric lighting and railway power stations, 
with most satisfactory results. 

At an early date I hope to be able to give you some particulars 
of the new form of governor. which will be of interest to many of 
the readers of your valuable journal, HERBERT CROOKE, 

Southport, August 23rd. 


BEAMS SUBJECTED TO CROSS-BENDING. 
sin, Referring to the letter on above subject which appeared 
in THE ENGINEER of 12th August, there must always be some 
discrepancy between the form of deflection curve of a bended 
beam deduced from the equation 


M_E 
Ean eo ae ee er ere 
I R 
and that deduced directly from the equation 
dy = M = 
= = (2) 
dxt El 


or from any method of obtaining the defiection curve, based on this 
eyuation (2). 
2 
For to deduce (2) from (1), we have substituted : 4 for oo 
aa 


while accurately we should substitute 


A2 y { dy 2,3 2 
d x / ' 4 G2) ' 
So from the two equations 
By di M : 
—_—_= - (3) 
d x2 doa El 
and , 

PM _dF_.. (4) 
d wg dx 


we can only say approximately that, to tind the detiection curve of 
any parallel beam or girder ; construct the B.M. curve for the 
given system of loading; assume this B.M. curve to be a second 
system of loading, and construct the B.M. curve for this loading, 
and the new curve is the deflection curve of the beam : while, for 
beams of varying breadth, or girders of varying sectional area in 
M 
Er? 
(where ‘‘a” is the distance of fibre considered from the neutral 
axis). Thus the same method holds, only, instead of ‘‘B.M. dia- 
gram,” we must read “ stress diagram.” 


flanges (where I varies with x), we have in (3) Es for 
ia 














a 


As an example, let A B represent a beam fixed as a cantilever ; 
it is of constant depth; breadth varying as distance from free end ; 
/=length; a= breadth at fixed end; and consider a section 
distant x from fixed end. 

Then M = « (/ — «); also if / is breadth at section chosen, 


b= (1 -«), andl =! 24 (7 —.r) &, if d = thickness, 
; 2 


PLAN 


- is constant = : K, 


- ane a i 
.. Ris constant, and curve of deflection is a circle of radius M’ 
Integrating the equation 

ay _ 1] 


i: . {dyyrr se 
dx Fe ‘ ' y ( ‘) ‘ 


2 (» . “Fy ae 7 


the equation to a circle ; tangent at A is horizontal ; 


we get 


and of radius 


E_ EI 
a 
a 
But approximately we have . = constant = 7 z =f. 
du ke v2 


7 = kv, andy = -5-, 
which is a parabola, as given by this approximate method directly ; 
also ? = 2 . p is constant along any plane parallel to neutral 
a 
axis, .". stress - diagram is a rectangle ; the B.M. curve corre- 
sponding to this system of loading is a parabola, which is, there- 
fore, the deflection curve from method based on equation (2). 
How does ‘“‘A. D.” propose to subject a uniform beam to a 
uniform bending moment! For any bending moment must change 
from point to point of beam, and unless beam changes section in 
exact ratio to the bending moment, the stress in the beam cannot 
be uniform, if by uniform bending moment he means uniform 
stress along the beam. P. Q. 
August 16th. 





SMOKE As A FACTOR IN NAVAL ACTIONS. 


Sm,— The use of smokeless powder in fighting has unquestion- 
ably great advantages, but the friendly ‘‘battle clouds” of the 
past en received the undying tbanks of countless thousands. 
A question is, cannot smoke made an important factor in 
modern warfare? The experiment might, at least, have been well 
worth trying by Admiral Cervera in his wild flight from Santiago. 

Supposing the Spanish ships had been able to throw around and 
behind them a dense cloud of smoke, so as to have completely 
obscured the view of their exact position from the men behind the 
guns and on the bridges of Admiral Sampson’s fleet, then the 
chances of escape would have mainly depended upon speed, and 
as the Spanish claim three knots over the American ships, the 
fortunes of war might have been reversed. 

Now a plan to create smoke to this end simply depends upon 
having the necessary appliances and fuel. To have carried the 
Spanish ships past the gunners of Admiral Schley would.not have 
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been a very difficult feat in a thick fog, whether that fog oat 


created by nature or by artiticial means, 

The emergence of the fleet from the bay might have been 
preceded by one or two of the merchant steamers then lying in 
the harbour filled with combustibles covered with damp grass, 
and set on fire, for the purpose of covering the advance of the 
Spaniards. Each ship might have been fitted with improvised 
blowers and furnaces to burn smoke-producing fuel, thus placing 
an impenetrable screen between the two fleets. 

The dash for liberty could have been made at the close of day, 
so that darkness might also have lent its aid to the flight. I have 
proposed the use of smoke, both to British and American 
authorities, in torpedo attacks. I believe that it is possible, when 
the wind is not too high, to envelope an enemy’s ships in a dense 
smoke cloud, under cover of which torpedo boats could run in to 
striking distance. Gro, F, Coir, C.E. 

Chicago, July. 





RAILWAY GAUGE. 

Str,—Regarding the present disputes between England and 
Russia about railway construction in China, should not the 
technical question of gauge be considered! Is not the Tientsin 
Railway of English gauge? The Trans-Siberian is of the Russian 
5ft. gauge ; and every mile Russia comes south she gets a stronger 
foothold. This ‘‘frontier” between the standard and the wide 
gauge will some day be one of the most important railway 
junctions in the world. Indeed. the battle of the gauges will be 
one between civilisation and the other thing. Verbum sap. 

According to Dalziel it has been decided, in view of the 
ultimate junction of the lines, that the Siberian Railway 
gauge shall be applied in the construction of the Pekin-Hankow 
and Neuchwang railways. Hankow is in the very heart of China, 
and the Russian gauge means Russian rolling stock and general 
supremacy. 

Leeds, August 12th. E. M. 





JOINTING SEWER PIPES WITH CEMENT AND SODA. 

Sir,—In your issue of the 12th inst. ‘‘ Omega” asks what effect 
washing soda and boiling water have on Portland cement. Wash- 
ing soda used in small quantities reduces the time of setting of 
the cement, and is therefore useful where water is troublesome. 
The addition of soda appears to reduce the strength of the cement 
somewhat when tested at periods up to seven weeks. Beyond 
that age I cannot say what the effect is, as I have not yet made 
any tests. In any case great care must be used in adding the 
soda in the proper quantity and manner. Boiling water used for 
gauging has little effect beyond spoiling the cement. ‘‘ Omega’s” 
second question, which refers to the permissibility of the practice, 
can only be answered after reference to the specification. 

Liverpool, August 23rd. FRANK E, Priest. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Cooling large electric transformers.—The heat generated in trans- 
formers by the loss of current in transformation makes it neces- 
sary to adopt some system of cooling, in order to prevent the 
temperature from rising to such an extent as to damage the 
insulation. Two systems are in use, oil cooling and air cooling. 
For transformers of small and moderate size oil is extensively 
used, but in the larger sizes the air-cooling system is considered 
to be safer and more reliable. The General Electric Company 
uses this system, either by natural draught or by a_ forced 
blast, the currents of air being made to pass through small ducts 
and channels in the interior of the transformer, and take up the 
heat from the large area of exposed surface. With the forced 
draught the cooling current of air is obtained from a motor-driven 
blower, and is forced from below through separate paths at right 
angles to each other vertically through the windings and horizcn- 
tally through the core. The admission of air is controlled by 
shutters at the top and at the sides of the transformer. The power 
used by the blower seldom exceeds a quarter of 1 per cent. of the 
total capacity of the transformer, and in most cases is much less, 
frequently not more than one-tenth of 1 percent. The air blast 
type is designed for continuous operation, large output, and high 
potential. In it the windings are subdivided into numerous inde- 
pendent coils, each separately and heavily insulated. With such 
subdivision the voltage generated in a single section is low, even 
in transformers wound for a voltage of 15,000 to 20,000 volts, and 
the numerous air ducts between all the coils which this subdivision 
allows in addition to the spaces in the iron lamination of the core 
limits the rise in temperature to a few degrees. The coils are 
wound with flat copper conductors cemented together by an insu- 
lating compound before the exterior insulation is applied. The use 
of rigid coils is important in large transformers, since the magnetic 
force tending to move the conductor is great, and vibration, abrad- 
ing the insulation, might be set up. The primary and secondary 
coils are assembled in small intermixed groups with air spaces 
between the coils, and between every adjacent primary and 
secondary section are solid insulating diaphragms which com- 
pletely encase the primary winding except at either end of the 
core, necessarily left open to allow the air to circulate freely. At 
the end, however, the diaphragms project far beyond the coils, so 
that a surface insulation of great extent is provided between the 
primary and secondary. An additional insulation casing is placed 
around the entire structure of assembled primary and secondary 
coils, and separates the whole winding from the iron punchings 
assembled within and around them. The method of insulation 
employed assures a factor of safety of at least three, and the 
insulation test between the high potential windings and the core is 
made at a voltage equal to twice the rated potential. Calculating 
the temperature of the interior of the air-blast transformer by the 
rise in resistance of its windings, the rise in temperature is 
guaranteed not to exceed 40deg. Cent. above that of the sur- 
rounding air. Air blast transformers are used on 15,000 volts 
potential or less, and are constructed for higher potential when 
necessary. 

American Society of Civil Engineers.—The thirtieth annual con- 
vention of this society was held at Detroit on July 26th to 30th 
inclusive. At the opening meeting the president, Mr. Alphonse 
Fteley, chief engineer of the water supply system of New York, 
delivered the annual address, in which he reviewed the engineer- 
ing progress of the year, dealing more particularly with hydraulic 
engineering. Six papers were presented, but none of these called 
forth any extended discussion. These papers were presented by 
title, and were as follows :—‘‘ Dredges and Dredging on the Mis- 
sissippi River,” ‘‘ Wood-boring Insects,” ‘‘ Three-hinged Concrete 
Arch Bridges,” ‘‘ Experiments on the Flow of Water jn 6ft. Steel 
and Wooden Pipes,” ‘‘ The Determination of Safe Working Stress 
for Railway Bridges,” and ‘‘The Reservoir System of the Great 


Municipal advancement,—An encouraging sign of the times is the 
| great attention that is now being paid towards means for the im- 
| provement of municipal government and municipal affairs. The 
| league of American municipalities, which recently held its second 
annual meeting, is composed of about 75 cities, which are members 
as cities, and which send a number of representatives to the meet- 
ings, these representatives including mayors, aldermen, health, 
and other commissioners, presidents of boards of public works, &c. 
One of the main objects of this association is to bring about 
municipal ownership of public service industries, such as water 
supply, electric lighting, garbage collection and disposal, and 
even street railways, or at least the permanent way for street rail- 
ways or tramways. At the recent meeting, the question of gar- 
bage collection and disposal received more attention than any 
other subject, and strong arguments were presented in favour of 
having this work, and more especially the collection, done directly 
by the city and not by contract, in the interests of public 
health. Cremation or destruction of garbage was also considered 
preferable to a reduction or utilisation process, The construction 
and maintenance of sewers, water mains, &c., by the city on the 
day labour system, instead of by contract labour, was also advocated 
in the interests of g work and of the labourers themselves, 
The society also adopted a resolution in favour of an eight-hour 
working day. The discussion on paving brought forth opinions in 
favour of asphalt paving, with brick paving ranking second best, 
or for sheets carrying heavy traffic. About 1500 delegates were 
present, from about 80 towns and cities. 

Drawbridge with unequal arms.—One of the numerous railway 
swing bridges over the Chicago Drainage Canal will be peculiar in 
having its pivot 242ft. from one end and 12]ft. from the other. 
The width of the canal is 162ft., and as it was not desired to 
obstruct this by a pivot pier, the pier and turntable are placed at 
one side of the canal. In order to reduce the length of the 
structure it was decided to make the shore arm the shorter, and 
to counterbalance the weight of the longer arm by about 400 tons 
of cast iron placed under the floor beams of the shorter arm. 
There are two trusses, 30ft. 6in. apart. They are 67ft. high over 
the turntable, 30ft. high at the end of the longer arm, and 43ft. 
high at the end of the shorterarm. The centre pancl, or turntable 
tower, is 30ft. Gin. long, the long arm having ten panels, and the 
short arm five panels. The entire length of the bridge will be 
393ft. 6in. The turntable drum is 47ft. din. diameter, and rests 
on ninety conical wheels of cast steel, 18in. diameter and llin, 
wide. These run on a cast steel track bolted to the top of the 
pier. Inside the drum and concentric with it is a ring formed of 
four quadrant girders, and also inside it are four straight girders 
forming chords to ares of the drum. At the centre of each of 
these four arcs is a steel bolster resting on the are and chord—or 
drum and straight girder, and upon this bolster rests one of the 
posts or columns of the main tower of the bridge. By this arrange- 
ment the load upon each post is carried by three points on the 
drum. The composition of the drum and girders is lighter for the 
short arm than for the longer arm. The end bearing wedges are 
operated by a rod attached to a cog wheel gearing with a rack on 
the end of a horizontal piston rod, the piston of which is operated 
by compressed air at 70 Ib. pressure. 

A concrete factory building.—A new four-storey factory building, 
200ft. by 250ft., for the Pacitic Borax Company, is built of mono- 
lithic concrete construction, reinforced by twisted square steel rods 
to take tensile strains. The walls are of hollow concrete, and the 
reinforced concrete beams and joists are carried by solid concrete 
columns and concrete piers in the side walls. The floors are of solid 
concrete. This construction has already been used in other 
buildings, and is on the Ransome system. ‘The walls are mainly 
1din, and l6in. thick, and the columns 2lin, to l4in, square, 25ft. 
centre to centre, and 12ft. to 18ft. high. The footings are shallow 
pyramids of concrete. Walls and columns are bonded by vertical 
twisted bars of jin. steel, connected by turn-buckles, and similar 
rods are embedded in the floors to provide for a certain trans- 
mission of strain across the building. The floors are built in 
sections 25ft. square to prevent the development of cracks. The 
floor itself is 4in. thick, with ribs or beams 24in. deep, the main 
ribs extending from column to column, while other parallel ribs 
are connected by cross ribs. The roof is similar, but only 2in. 
thick. The tloors are designed for a uniform distributed load of 
800lb. per square inch, and in parts where this will be exceeded 
they are strengthened by twisted bars of jin. square steel, 12in. 
apart, embedded in the 4din. concrete. The chimney is 150ft. 
high, and has two concentric concrete shells, connected by seven 
ribs. It is strengthened by rings of twisted steel bars, and by 
vertical twisted rods, The concrete is of Atlas cement and broken 
basaltic rock of lin. to 2in. in size, the proportions varying from 
1 part cement to 10 of rock for walls, floors, &c., and 1 to 6} for 
columns, to 1 to 5 for some of the beams, The strength of 
concrete 1 to 6} is 600 Jb. per square inch. 

A municipal plumbing business.—So much is now being said about 
municipal ownership of public service industries that it may be of 
interest to note that there are certain limits to this municipal 
work. At Waycross, a town of 3500 inhabitants, the waterworks 
are owned by the city, and as the work of the only plumber in 
the town was not considered to be satisfactory or skilfully done, 
the water commissioners determined to do their own plumbing, 
and realised a reasonable profit on their work. The plumber, 
however, brought suit—as a citizen and taxpayer, not asa plumber 
| —to prevent the city from continuing this business, claiming that 
| in undertaking it the city was exceeding its authority. The 
| court has taken this view, and rendered a decision to the effect 

that the corporation had no authority to engage in any business 
| enterprise or occupation such as is usually pursued & private 
| individuals. They could order all work done which was necessary 
| for connecting the mains with the pipes of consumers, or for pro- 
| tecting the city’s property, but could not engage in a business for 
| gain, and which was not essential for the purposes above mentioned. 
They also had the power to require that all plumbing should be 
done in such a manner as to effect the above purposes, and could 
supervise the plumbing and establish requirements as to the work ; 
but it is one thing to devise the plans by which such work shall be 
done, and a very different thing to do the work itself. It is inte- 
resting to note that if the plumber had brought suit on account 
of injury to his trade by the city, he would have had no remedy 
at law, and he therefore brought the suit as a citizen and a tax- 
payer, without reference to his personal interest or injury. 

















ENGINEERING NOTES FROM SOUTH AFRICA. 
(From our own Correspondent.) 

THE representatives of English machinery firms on the 
Witwatersrand goldfields report that there is considerable more 
activity in their business with the mines. There is a continually 
increasing demand for electrical plant in connection with pumping, 
traversing, and hoisting work, as well as for lighting. Native 





Lakes of the Saint Lawrence Basin.” One day was devoted to a 
trip to Port Huron to inspect the iron-lined single-track tunnel | 
under the St. Clair River, or Strait, connecting the American and | 
Canadian sections of the Grand Trunk Railway. The party was | 
taken through in a train of new coal cars fitted with seats, the 
train being pushed through each way so as to avoid trouble from 


labour still remains so scarce that many of the mining compznies 
are making up their minds to the adoption of machine drills, and 
are increasing their compressor plant in order tosupply air. A good 
deal of interest is being expressed as to two new electric drills 
which are to be experimented with on leading mines, Both are of 
German origin. The water difficulty continues a pressing one at 





smoke and gas. The tunnel engines are mammoth machines, 
mounted on ten wheels, all coupled. The return trip was made by | 
steamer. Trips about the city were made on the *le¢tric cars, and | 
visits were paid to the bridge works, engine shops, shipbuilding | 
yards, and other industries. The most important outcome of the 
business part of the convention was the decision to appoint a com- | 
mittee to investigate the question of rail joints and to design | 
angle splice-bars to fit the rail sections recommended by a former | 
committee of the society, and now very largely used. About 250 
members were present, while guests brought the total number up 
to nearly 600, 


many of the mines, and a good deal of work for machinists is being 
provided on this account, 








TRADE AND BusINESS ANNOUNCEMENTS.—We notice the 
business hitherto carried on by Sir John Jackson, contractor, 
during the last twenty years has been transferred—as a matter of 
convenience, and for family reasons—to a company registered 
under the title of Sir John Jackson, Limited.—Messrs. Lucke and 
Co. inform us that they have opened an office of their Buenos 
Ayres firm at 12, Lime-street, London, E.C, 


=—=—=.. 
THE IRON, COAL, AND GENERAL TRADE 


OF BIRMINGHAM, WOLVERHAMPTON AN 

OTHER DISTRICTS. = 

(From our own Correspondent.) 

Pic iron in this district maintains its recent high rates bo 

forge and foundry sorts, and as smelters have large ‘eo th for 
running, with very small stocks at furnaces, prices are like sac 
continue very firm. Engineers are paying over £4 10s fos to 
cold-air pig iron, Staffordshire all-mine forge iron is 52s, 64 Some 
whilst 66s, 6d. to 69s, 6d. is quoted for hot-air all-mine qualities dy 
part-mine, 46s, to 48s. is paid, and 42s. 6d. to 43s, Gi. fern 
Nottinghamshire, Leicestershire, and Derbyshire forge the v5 
47s, to 48s, 6d., North Staffordshire, 46s, to 47s. 6d., and New 
amptonshire about ls. per ton less, : North. 

Consumers are unable to report any relief from the shortness 
supplies recently so conspicuous a feature of trade. Tho sa 
nage of iron arriving from the furnaces is still greatly within th, 
needs of the manufactured ironworks, and as a result operati 
aro being considerably hindered. Foundry pigs are as Searee as 
forge sorts, yet producers are unable to promise any increase 2 
deliveries. ‘The furnaces blowing in the Midland district number 
70, of which the chief are, 36 in Derbyshire, 14 in Lincolnshire a 4 
13 in Northamptonshire. South Staffordshire is also blowin, co 
and North Staffordshire 17. nee, 

In Leicestershire there are three furnaces in blast, in Notti 
hamshire also three, and in Shropshire five. A few furnaces ar, 
rebuilding in the Midland and Staffordshire districts, but the rs 
is never a very quick proceeding, and is going on very slow} 
owing to the difficulties connected with re-lining, and with ¢) 
delivery of the necessary blowing machinery and hot - blast 
apparatus, and it must be two or three months yet before the hew 
furnaces come into operation, and so relieve the market of the 
present stringency of supplies. 

Sir Alfred Hickman, M.P., who is the owner of the Spring Vale 
furnaces, near Wolverhampton, and the largest producer of pi 
iron in South Staffordshire, has for some time past been extensivele 
engaged also in the ironstone industry on the estate of Sir W, k. 
Brown, at Astrop, near Banbury, and that the venture has been 4 
success is shown by the circumstance that he is erecting another 
calcining furnace or kiln, making four in all. These kilns haye 
each a cubic capacity of 600 tons, and rise to a height of 65ft 
They are cased with steel plates and lined with brick, and are used 
for getting rid of the moisture in the stone. For the purpose of 
the works a siding of about 450 yards in length has been made on 
the Great Western Railway. The prospects of the ironstone 
industry are looking up in the Banbury district, and amongst others 
about to begin operations at Hook Norton are Messrs. Brimbow 
“ et and a firm of which the Earl of Dudley is said to be the 

ead, 

Bar iron is in steady demand at £7 10s. for marked bars, and £7 
for second-grade iron from the marked bar houses, £6 10s, for 
merchant iron, and £5 17s. 6d. to £6 5s. for common unmarked 
sorts, nut and hurdle irun being £5 15s. Bar makers are wel! 
situated for orders, and they believe that owing to the high price 
of pigs and fuel, together with the expected improvement in the 
autumn export trade, finished iron per rule higher next 
quarter. <A rise in branded iron is hardly anticipated, but un. 
marked sorts will in all likelihood be dearer than now. Black 
sheets do not seem to improve as regards firmness of price, being 
still quoted £6 5s, to £6 7s. td. for singles, £6 7s, 6d. to £6 10s, for 
doubles, and £7 to £7 5s. for lattens, For galvanised sheets an 
improved demand is reported at £9 15s. to £10 5s., f.0.b. Liverpool, 
Gas strip is £5 12s, 6d.; rivet iron, £8; and hoop iron, £6 5s. to 
£6 10s 

Advices from Australia report a moderate demand for pig iron 
at firm prices, whilst bar iron has advanced 5s., and in some cases 
10s. per ton. Galvanised corrugated sheets are reported much 
firmer in price. Last year’s imports of iron into New Zealand 
show an increase of 42 per cent. over 1896. Local ironmasters note 
with continued satisfaction that the American iron and steel 
market is also rising at date, steel billets being now quoted on the 
Atlantic seaboard 17 dols. 50 cents to 18 dols., and rails 18 dols. 
to 18 dols. 50 cents; No. 1 foundry, 11 dols. 25 cents to 
11 dols. 75 cents, and grey forge 10 dols. to 10 dols, 25 cents, 
America is now producing more than 1,000,000 tons of pig iron 
per month. 

The district steelworks are very busy, and makers state that 
their production so far this quarter has been the largest yet 
recorded. Owing to the extreme activity at the Scotch and 
Cleveland steelworks, and to the inability of makers here to 
accept any more orders, local steelmakers are now securing some 
orders that formerly went into those distant districts. They are 
also assisted by the fact that Staffordshire Siemens-Martin is 
steadily obtaining an increased reputation for blacksmiths’ and 
boilermakers’ work ; and greater attention, too, is being paid by 
Staffordshire steelmasters to the production of this high-class 
material. Some steel is still received at the district mills from 
South Wales, for rolling down into sheets ; but there is reason to 
hope that, as the local output increases at the steelworks, this 
branch likewise will before very long be acquired by the Stafford. 
shire steelmasters. Bessemer girders and bars delivered into this 
district are quoted at date £6 5s. to £6 7s. 6d.; angles, £5 10s, to 
£5 15s., and plates in proportion. . Bessemer blooms and billets 
are £4 15s, to £5; and best Siemens ditto, £5 to £5 5s. 

General engineers and machinists are full of work, and electrical 
engineers are so busy that they are in several cases unable to meet 
the wants of customers, although the men are working nights as 
well as days. A great deal of work is being turned out by makers 
of bridge girders and other constructive material, the contracts in 
hand in this line being heavy enough to find employment for the 
men for some time tocome. There is a fairly active demand for 
wrought iron tubes for telegraph poles for India and Australia, 
and for refrigerating coils for the oversea frozen meat traflic. 
Steel plates, water pipes, and rivets are in special demand for New 
South Wales for the Potts Hill contract, and pipe founders 
generally are very busy on orders for the Mc A sce and other 
municipal water supplies. : 

A very gratifying indication of the improvement in trade is 
furnished by the published results of the trade for the first half of 
this year of the leading manufacturing and commercial companies 
in and around the Birmingham district. These show in nearly all 
cases better distributions of dividends, and this circumstance is the 
more satisfactory since it is so much in harmony with the results 
recorded also for the three previous years. The activity which 
has prevailed for some time past in the railway world is reflected 
in reports of the concerns devoted to constructional engineering 
and the manufacture of nuts, bolts, and rivets. The same in- 
proving influence is even more apparent in the returns of the rail 
way rolling stock and wagon-building companies, 








NOTES FROM LANCASHIRE. 

(From our own Correspondents.) 
Manchester.—Notwithstanding temporary fluctuations occasioned 
by speculative operations, the iron and steel trades of this district 
continue to move on steadily in an upward direction, and in some 
classes of material it is becoming not so much a question of 
material, as of obtaining deliveries from makers to cover require- 
ments. The position of the engineering trades also continues 
equally satisfactory, the exceptional activity to which I have pre- 
viously referred being fully maintained throughout all branches, 
with, perhaps, loom-makers, who still report a scarcity of new 
work coming forward, the only exception. It is unnecessary to 
particularise, as all departments appear to be equally pressed with 
orders, in most cases to carry them on into next year, and with 





this continued pressure extensions of works are being pushed 
forward in various directions, several important firms in this imme- 
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diate district having in hand considerable enlargements of their 
existing establishments. 


The Manchester Iron Market on Tuesday was not more than 
moderately attended, and business not quite so active as last week, 
the apparently unaccountable easing down in warrants, with mer- 
chants in isolated cases prepared to underquote makers, no doubt, 
having some effect in checking transactions of moment where 
buyers were in a position to wait. The ition, however, so far 
as makers were concerned, was exceedingly strong ; in fact, they 
are mostly so heavily sold for the next two or three months that 
they can afford to wait, and generally are for the present in- 
diferent about quoting at all. Lincolnshire makers have not so 
far booked business of weight at the advanced rates of 44s, 6d. for 
forge and 47s. for foundry, net, merchants here and there under- 

selling; they are, however, so heavily booked that they 
are not at all anxious about new orders, and much the 
same applies to Derbyshire foundry brands, which remain 
at about 50s. to 51s, net, delivered Manchester. There are 
some low sellers of aE or agen. iron who would take 
about 49s. at Manchester Docks, and 50s. 4d. net by rail, Man- 
chester, but makers are not quoting below 50s. 10d. net. Scotch 
jron is in much the same position ; the average figures delivered 
Manchester docks cannot, however, be quoted under 50s, 9d. to 
hls. for Glengarnock, and 51s, to 51s, 3d. for Eglinton. Quota- 
tions for American pig iron are little more than nominal, as sellers 
are unable to get any definite prices from makers in the United 
States, but 46s, 6d. would seem to represent the basis on which 
some business has been done, with 47s. 6d. net about the general 
quotation for ordinary brands, up to 50s. for special qualities, 
delivered Manchester docks. 

The position as regards finished iron shows no material change ; 
makers continue fully engaged on orders for bars, and in most 
cases have work already in hand to carry them over the next 
couple of months. Lancashire qualities are firm at £6 as the 
minimum, and North Staffordshire £6 2s, 6d. to £6 5s., delivered 
Manchester district. Sheets are a trifle better, and average £7 to 
£7 2s, 6d., with hoops in moderate request at the Association list 
rates of £6 10s, for random to £6 lds. for special cut lengths, 
delivered Manchester district, and 2s. 6d. less for shipment. 

In the steel trade an exceedingly strong tone is maintained, and 
it is becoming difficult to get deliveries, on account of contracts 
already placed ; whilst in manufactured steel some makers are not 
disposed to entertain new orders for delivery within the next three 
or four months. Hematites are firm at from 61s, 6d. to 62s. 6d. 
and 63s., less 24, for No, 3 foundry qualities, delivered Man- 
chester. Local billets are quoted £4 10s., net cash; steel 
bars, £6 7s. 6d. up to £6 12s, 6d. and £6 15s,; common steel plates, 
about £6 15s,, with £7 2s, 6d. the minimum for boiler plates, and 
some makers asking £7 5s., delivered in this district. 

Mr. John H. Widdowson, of Salford, has in hand a large order 
from the Government dockyard at Devonport for his special taps 
for Belleville boilers. These taps are designed to work with a 
minimum of leverage and strain, and to satisfy the stringent 
requirements of Government as to extreme accuracy, whilst they 
are specially tempered to cut the threads in the steel-running 
joints and back-nuts, and also in the malleable cast iron junction 
boxes of the Belleville boilers, which are now being solargely adopted, 
both in re-fitting old vessels and the equipment of new ones. The 
firm is also very busy in the production of taps for general 
purposes, for which it has orders at present in hand for 
between five and six thousand. Mr, Widdowson has also brought 
out an improved design of his well-known tube-plate tapping 
apparatus, which has entirely superseded the old method of cutting 
and piecing the bar to suit different lengths of boilers. The 
machine is made with taps 2}in. to 4in. diameter, and is now 
arranged to move every inch instead of every three inches as 
formerly, so that it will operate on any range of boilers. The taps 
are always in pitch, ranging from 4ft. 6in. to 8ft. over the tube 
plate. The firm is also introducing a new pattern in its 
engineer's two-die screw stock, which can be used for either the 
Whitworth ordinary threads or for ‘‘ gas” threads, The dies are 
made on an improved principle, which enables then to cut with 
extreme ease without distorting the thread. 

The grain elevator on the Manchester Ship Canal, to which I 
have previously referred, and which is now in full working order, 
is attracting considerable attention, and has been the centre of 
interest recently of visits of one or two scientific institutions, and 
also of important trade representatives. The elevator, which is 
claimed to be the most complete of its kind that has been so far 
erected, covers 5644 square yards, and has a storage capacity of 
40,000 tons. The main building is seven storeys high throughout its 
whole extent, and the central portion rises to thirteen storeys, 
whilst there are no less than 226 storage bins, each 70ft. deep, 
which are of varying capacity, to hold from 37 to 300 tons, and the 
entire cost of the structure is £84,009. During the past week a 
practical illustration of the facilities afforded by this elevator was 
given by the discharge of 124,724 bushels of grain from a New 
York steamer, the whole quantity being cleared in three days, the 
grain being elevated from the steamer by a marine leg, which is pro- 
jected from the elevator tower into the hold of the vessel, and which 
works continuously, dredger fashion, throwing the grain on to a 
travelling band in the top storey of the central building. The grain, 
by means of a system of travelling bands is conveyed to any of the 
bins underneath, which have a graduated outlet that can be regu- 
lated with precision to any size that may be required. Under- 
neath this outlet is placed a bag, and as the grain descends it 
passes an indicator, which shows to the weigher the exact quantity 
for each sack, These sacks can also be carried upon the bands 
and directed into barges at the rate of 250 per hour. Loose grain 
can be similarly conveyed to barges at the rate of 150 tons per hour, 
the speed at which the bands travel giving an impetus which 
shoots the grain into the mouth of the receiver, communicating 
with the bin or the barge, and both the receiver and the system of 
rollers for carrying the band on after delivering the grain are 
movable pieces of machinery that can be fixed anywhere as 
required, 

In the coal trade, the exceptionally strong position to which 
reference has been made in previous reports is bringing about, as 
| anticipated, with the close of the month a very general upward 
move in prices. The principal colliery firms in Manchester and 
the surrounding districts have decided, on September Ist, to 
advance their pit, wharf, and delivered rates, 5d. per ton on best 
house-fire qualities, 10d. on the lower descriptions of round coal, 
and a similar advance on furnace coal and also on nuts, whilst on 
burgy and slack they are putting up their list rates 5d. per ton. 
Some of the leading collieries in other districts of Lancashire 
have alread decided to put up their prices 1s, per ton on round 
coal and 6d. on engine fuel, and it is not improbable that a some- 
What similar advance will come into operation generally, 

Notwithstanding the present limited requirements for house-fire 
purposes, any surplus supplies of the better qualities of round 
coal are meeting with a ready sale for shipment, and the output of 
all descriptions is moving away freely, the inland demand being 
active for steam and forge purposes, whilst shipping requirements 
are brisk for all classes of steam coal. Engine classes of fuel are 
also in good demand, some of the collieries, notwithstanding that 
the production of slack is just now above the average, being 
short of — to meet the requirements of their customers. 
Pits generally are being kept on full time, with little or nothing 
going into stock. For the presant it is difficult to give anythi 
like definite quotations, in view of the advance in prices which will 
Come into operation with the commencement of September, as 
Very few collieries have coal they can offer in any quantity for 
delivery this month. Best Wigan Arley can, however, scarcely be 
qeoted under 10s, 6d. to 11s.; Pemberton 4ft. and seconds Arley, 
to 9s, 6d.; common round coals, 7s, 6d. to 8s.; with engine 
ng ranging from about 3s, 9d. to 4s. 3d. for the common sorts, to 

8. 9d. to 5s, 8d. for best descriptions at the pit mouth. 

For shipment there is a continued brisk inquiry, and special 





prices are being got for delivery over the present month. Ordi- 
nary steam coal averages 9s, 6d, to 10s., with some special 
qualities fetching 10s, 3d. to 10s, 6d., delivered ports on Mersey, 
and about 11s, at Partington tips, Manchester Ship Canal, where a 
considerable quantity of coal has been recently ship In fact, 
all the ports on the Mersey and the Manchester Ship Canal have 
for several weeks past been blocked with vessels requiring either 
supplies for bunker purposes or coal for shipment. 

essrs. Morrison, Ingram, and Co., Limited, sanitary engineers, 
Manchester, have just completed important extensions of their 
Midway Pottery Works in Derbyshire, which have been equipped 
with the most modern machinery, and it may be interesting tc 
note that a speciality which the firm are introducing under the 
title of the Midway ‘ Densitas” cane clay has been proved by 
experiment to be an exceptionally suitable material for all sanitary 
vessels, owing to its exceedingly compact nature, which gives it 
double the strength of fire clay, with almost one quarter less 
porosity, and, in fact, it is a material that can be usefully sub- 
stituted for iron in a variety of articles, 

Barrow.—There is very great firmness in the hematite pig iron 
trade, and a marked scarcity of Bessemer descriptions has had the 
effect of improving the market considerably. akers in many in- 
stances are so well sold forward that they cannot sell for early 
delivery. They are quoting 54s. to 54s. 6d. for parcels of mixed 
Bessemer numbers, net f.o.b., and although this is a normal quota- 
tion, actual sales do not come much below these figures, as warrant 
iron is at 52s, 114d. net cash sellers, 52s, 11d. buyers, and during 
the week 53s. 1d. wasreached. That some business has been done 
at the higher range of prices is shown by the fact that the holders 
of warrant stock have been tempted to clear 2624 tons of stock 
during the week, leaving 141,731 tons sti]l in hand, and bringing 
up the total clearance since the beginning of the year to 42,719 
tons, Only 41 furnaces are in blast, as compared with 38 in the 
corresponding week of last year. 

Iron ore is in very active demand, and the mines in the district 
are all very busily employed, but the output is not as full as the 
demand, Prices are very firm at 13s, 6d. to 14s, per ton for good 
average sorts, net at mines, 

The steel trade is very busily employed, and a very full pro- 
gramme of orders is in hand for every department of the works. 
All the mills in the district are regularly employed night and day. 
New business is offering on a cnapeeniede large scale. Heavy 
rails are in good demand, and prices are steady at £4 12s. 6d. per 
ton, The Furness Railway, wherever they are putting down new 
permanent way, are using 100 lb. rails, and are putting in bigger 
chairs, and are keying the rails on the outside, e main line of 
the Furness Company has hitherto been keyed on the inside, 
which made travelling much rougher, as the wooden keys act as 
cushions when the flange of the wheels strike the inside of the 
rail. The result will seen in more comfortable travelling. 
Indeed, the change was necessary because of the heavier engines 
now used; and the higher speeds needed in connection with the 
acceleration of the nger train service. There is still a very 
brisk demand for all classes of shipbuilding material, and the mills 
are engaged on a maximum rate of output. A large number of 
ship plates are ~~ from Barrow to Belfast, and a large tonnage 
is also utilised at Vickers, Sons, and Maxim’s Naval Construction 
Works at Barrow. There is briskness in every department of the 
steel trade, the demand being good and prices steady. 

ee and coke are in very full demand, and prices rule firm and 
steady. 

Shipping is fairly well employed at West Coast ports. The 
exports last week reached 8 tons of pig iron and 8189 tons of 
steel, as compared with 11,447 tons of pig iron and 10,661 tons of 
stee] in the corresponding week of last year, showing a decrease of 
2845 tons of pig iron and 2472 tons of steel. The aggregate ship- 
ments for the year have totalled up to 331,592 tons of pig iron and 
352,506 tons of steel, as compared with 284,458 tons of pig iron and 
297,178 tons of steel in the corresponding period of last year, 
showing an increase of 47,134 tons of pig iron and 55,328 tons of 
steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

IN the South Yorkshire district the demand for house coal, 
owing to the abnormal heat of the weather, has become 
unexpectedly languid, and if it were not for the South Wales 
dispute closing that coalfield, business would be exceedingly 
depressed. As it is, the tonnage leaving Yorkshire for the 
metropolis and other markets largely served from South Wales is 
considerably above the average. It is noteworthy, however, that 
stocks are accumulating at several of the pits owing to the 
magnitude of the output. Still, values are firmly maintained, and 
it is not at all unlikely, should the South Wales difficulty remain 
unsettled, that an advance in prices will be made. Merchants 
keep their stocks at the lowest point, and thus a steady demand is 
assured, Silkstones in the best qualities are now quoted at 9s. to 
9s. 6d. per ton ; ordinary, from 7s. 6d. per ton; Barnsley house, 
8s. to 8s. 64. per ton ; seconds, from 7s. per ton. Steam coal is 
the most urgently inquired for, the activity of the iron trade and 
the bright prospects of the future in the heavy industries being 
even more powerful causes in that direction than the stoppage in 
the Welsh district. Some eagerness has been shown to purchase 
best hard coal, which is now sold for a considerable time forward. 
Other qualities are moving freely, and there is a ready market for 
the entire output. Such collieries as have not contracted for their 
full production are the most advantageously placed. It must be 
remembered, however, that the higher prices obtained in the open 
market do not affect more than one-fifth of the coal brought to 
bank. Barnsley hards make 7s. 9d. to 8s, 6d. per ton; second 
qualities, from 6s, 6d. per ton. Gas-coal keeps very firm, the 
current quotation being from 7s, 6d, to 8s, 6d. per ton. Engine 
fuel maintains the gratifying condition already reported. Nuts 
fetch from 6s. to 7s. per ton ; screened slack, from 4s. 6d. per ton ; 
pit slack, from 2s, 6d. per ton. The trade in coke is also 
satisfactory, a full output being taken by the market at from 9s. 
to 10s. per ton in ordinary qualities, and 11s, to 12s, per ton in the 
best sorts. 

In the iron trade local firms report that they are well booked 
forward, while the steel trade is generally in a most encouraging 
condition. Crucible steel has been in increased demand of late, 
and the consumption of Bessemer and open-hearth steels has been 
kept up to the maximum. In the military, marine, and railway 
departments, activity is as great as ever, and is certain to be con- 
tinued for months to come, more especially in the production of 
war material. The dispute in the moulding trades is at length in 
course of settlement. The masters regarded a wage of 38s. per 
week as quite adequate in view of the prices at which work has to 
be done. The men, on the other hand, urged that the wage they 
were standing out for—40s. per week—was being given in several 
of the establishments, but inquiry as to which establishments 
were paying the larger wage failed to bring out the desired infor- 
mation. e result of a conference, however, was an agreement 
to give ls. a week advance in the first week of September, and 
another 1s, per week on January Ist, 1899. 

In cutlery, electro-plate, and the general run of the lighter in- 
dustries, languor prevails. In several of the cutlery departments 
the workmen are on short time, and there are places where even 
less employment is being obtained. We are now between seasons, 
with the full flush of holiday time, and no change for the better 
can be looked for until about the beginning of October. The home 
inquiry for engineers’ and similar tools is fair, but very little is 
being done in export. Several of our manufacturers and mer- 
chants who are accustomed to do an excellent business with Spain, 
Cuba, and the Philippines, are not without disquietude as to the 
future. Since the trouble with America very little work indeed 
has been done with Spain, The Spaniards have drawn what iron 
they still require chiefly from the Bilbao district, and limited 


their orders from Sheffield to files and other tools which they 
could not get elsewhere. In Cuba several Sheffield firms 
have an excellent connection in plantation tools and certain 
classes of hardware. The trade has been considerably cut 
into by the competition of several Spanish houses who h 
obtained a good deal of the business in Cuba, the Philippines, and 
in other markets. The apprehension in Sheffield is that the 
United States Government may impose in their new possessions 
tariffs heavy enough to close the markets to English manufacturers. 
Any tariff of this sort would, of course, tell equally against Spanish 
manufacturers, in which case the Barcelona and other Spanish 
houses would press British manufacturers more closely in South 
America. It is not ange | known that, while politically Spain 
may be spoken of as one of the ‘‘ dying nations,” industrially the 
Spaniards have been making marked progress in their trade rela- 
tions with all the principal commercial centres in South America, 
even to the extent of taking not a little of the Sheffield trade for- 
merly done with these parts. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Business has shown much activity in the iron market this week, 
and no little excitement has been manifested owing to the rapid 
advance of prices, though that is not unusually the experience 
about this time of the year, when the autumn demand is setting 
in, and buyers are becoming anxious to arrange without delay for 
supplies, en the speculative element frequently comes in during 
August, if trade is in anything like a prosperous condition, for the 
general public have a tendency to dabble in warrants about this 
period of the year, and their operations added to the extra bond 
fide business, tend to cause an animated market, and more rapidly 
advancing prices than are noted at other seasons. This year there 
is the more reason for an advance, because trade all round is very 
good, and at the same time Cleveland foundry pig iron, which is 
chiefly in request in the autumn, as the extra demand is so largely 
on export account, is very scarce ; indeed, there has not been so 
little in stock with makers for many years. There has this month 
been a good deal of speculative business done, and some of the 
speculators have already made very fair profits, while others 
are holding on till September, when still better prices may 
be looked for. Almost invariably the prices of pig iron 
advance at this time of the year. Taking the last ten 
years as an example, every year has shown some rise, 
and the difference between the lowest figure realised in August 
and the highest in September has been on the average 2s. 8d. per 
ton. In 1890 the difference was 6s. 1}d.; in 1895, 3s. 114d.; in 
1896, 1s. 10d.; and last year, 3s. This year the rise promises to 
be greater than it was last year, on account of the scarcity of 
iron. Already, though the demand for autumn delivery is, as it 
were, only beginning, the price realised for No. 3 Cleveland 
G.M.B. pig iron is almost as great as it was in October, when last 
year’s maximum was reached. It is also to be borne in mind that 
this year’s advance commenced from a higher basis than that of 
last year. This month already has seen a gain of 2s. per ton, and 
it is probable that before the autumn season is over a higher price 
will be realised for Cleveland foundry iron than has been known 
since 1890, 

There can be no doubt that No. 3 Cleveland pig iron, which is 
the quality chiefly needed for shipment over sea, is very scarce ; 
indeed, some makers have no stock at all, and considerable delays 
occur in the loading of steamers, which involve claims from the 
shipowners for. demurrage. Instances are reported where vessels 
have had to wait at the wharf till the iron they were chartered to 
carry was made, and they have received their cargoes before the 
iron was fairly cold. Such a situation has not been known for 
many years, and if this is the position at the very outset of the 
autumn shipping season, the difficulty of securing iron next month 
and in October must be considerably enhanced, as the production 
is not likely to be materially increased. 

The lowest price accepted this week for prompt f.o.b. deliveries 
of No. 3 Cleveland G.M.B. pig iron has been 42s. per ton, but very 
little was sold at that figure, either by makers or merchants. On 
Tuesday, 42s. 3d. was the quotation, and on Wednesday 42s. 6d., 
as on the latter day, in consequence of the operations of specula- 
tors, Cleveland warrants rose to 42s, 10d. cash, or 74d. on the 
day. No. 4 Cleveland foundry pig iron has been raised to 40s. 9d., 
grey forge to 39s. 6d., and mottled and white to 39s. 3d.; in fact, 
there is a general move upwards in values. 

Further advances have been made in the prices of East Coast 
hematite pig iron, and mixed numbers cannot well be met with 
under 52s. 6d. for early delivery, especially as buyers will give 
this for warrants. Consumers have been offering 52s. freely, and 
would pay that for delivery over the next nine months, which may 
be taken to indicate their opinion that the improvement will be 
maintained, an opinion which the prospects of the steel trade 
would justify. Rubio ore does not improve in value, as supply is 
in excess of requirements, and there is not likely to be any diffi- 
culty in getting ore now that the war is over. e present price 
of average Rubio ore is 14s. per ton delivered on Tees or Tyne. 

Exports of pig iron this month from the Cleveland district are 
very satisfactory, they are by far the best that have been reported 
in any month this year, and exceed even those of the correspond- 
ing month last year. The quantity shipped this month has been 
89,987 tons, as compared with 65,366 tons last month, and 82,721 
tons in August, 1897, all to 24th. The scarcity of No. 3 iron in 
makers’ hands necessitates considerable withdrawals from the 
public warrant stores in order to complete the heavy quantities 
that are required on shipping account. In Connal’s stores on 
Wednesday night, 86,941 tons of Cleveland iron were held, a 
decrease for the month of 5079 tons being shown. Of hematite 
iron, 41,608 tons were held, decrease for month 1177 tons. 

Some time ago Sir B. Samuelson and Co. at the Newport Iron- 
works, Middlesbrough, commenced a new departure, in that they 
began to manufacture the coke which they used in their blast 
furnaces close to the furnaces themselves, instead of at the colliery, 
and such good results were obtained that they speedily doubled 
the number of ovens they at first put down. Other local firms are 
about to follow the example, and the North-Eastern Steel Com- 

ny are commencing the erection of coke ovens at their Acklam 

last furnaces, Middlesbrough, the coal to be brought from their 
colliery near Bishop Auckland. 

Manufacturers of finished iron and steel are exceedingly well 
employed, and the production of finished material is larger then 
was ever known in the history of the trade of this district, while it 
promises to continue as heavy. Some firms have to refuse orders 
owing to the impossibility of their executing them this year. The 
contracts booked for forward delivery are very numerous and for 
large quantities, and the consumer has great difficulty in placing 
further orders. This is especially so in the plate and angle 
branches, and the principal reason why American plates are bought 
in this country is said to be that the British manufacturers cannot 
undertake them. Certainly they are not going to accept the 
prices taken by American manufacturers when they have no diffi- 
culty in filling their books at the higher prices which they are 
asking. Steel ship plates are firm at £6, and steel ship angles at 
£5 17s. 6d., both less 24 per cent. f.o.t., and some manufacturers 
quote half-a-crown more than these figures. Iron ship plates are 
at £5 17s, 6d., iron ship angles at £5 12s. 6d.; and common iron 
bars £5 10s., all less 24 per cent. f.o.t. Steel sheets have been 
advanced to £7 7s, 6d. for singles. Heavy steel rails are firm 
at £4 12s. 6d. per ton net at works, and there is a much im- 
proved inquiry. A dispute has been in progress for the last 
three weeks at the Tudhoe Steelworks which has led to the 
stoppage of the mills. It has been caused by the cranemen, &c., 
who refused to work because some of their number had been di:- 
charged by the firm. Other men are being set on this week, and 





they are escorted to and from their work by the police, 
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The shipbuilding industry is as active as ever, and no sooner is 
a steamer launched than the berth is occupied for the construction 
of another vessel. Messrs. Swan and Hunter, of Wallsend, who 
are completing the Ultonia for the Cunard Company, have received 
an order from the same company for a still larger steamer, a 
vessel which will be the largest that has ever been constructed at 
any English yard. She will be 560ft. long, 64ft. beam, and 42ft. 
depth of hold, and will carry 13,000 tons deadweight, or about 
20,000 tons of measurement cargo. The engineering industry is 
extremely busy, and has excellent prospects. The capital of the 
New Fownes Forge and Engineering Company is to be £50,000 in 
£10 shares, and it takes over the businesses now carried on at 
Newcastle, Cardiff, and London under the style of George E. 
Fownes and Co., as iron and steel shaft makers, marine engineers, 
and engine builders, mechanical and electrical engineers, Xc. The 
first directors are Mr. Henry Fownes, Newcastle; Mr. H. 
Macarthy, Cardiff ; and Mr. Bertram R. Beale, Teddington. 

The River Wear Commissioners are about to enter upon a ver 
important scheme of dock extension at Sunderland. They will 
pn: se the Hudson Dock North, to accomplish which it is pro- 
posed to remove the timber yard on the vast side of the dock, 
and to set back the quay wall as far as possible. This will 
increase the water area of the dock by 8} acres, and the depth 
throughout will be 30ft. at high spring tides, They wil! rebuild 
No. 1 gateway, situated between the tidal basin and the half-tide 
basin at the north end of the dock, increasing its width to 70ft. in 
the gateway, and to 104ft at the tangents of the inner round 
heads, while the depth of water on the sill will be 30ft at high 
spring tides. It is intended to remove the two jetties north of 
No. 18 spout, and in their stead construct one new jetty, 400ft. in 
length with four sets of spouts on each side. The depth of water 
at the traffic quays Nos. 1 and 2 warehouses on the next side of 
the Hudson Dock North is to be increased, and new hydraulic 
discharging cranes provided. The estimated cost of these altera- 
tions is £261,697. ides thisa new —“ dock, 700ft. long, is 
to be constructed at a cost of £7400. is is considered absolutely 
necessary, as at present the largest dock is only 441ft. in —_ 
and vessels built on the Wear have often to be sent to the Tyne 
for dry docking. Two large boats have had to be sent there 
within the last few days. 

The coal trade continues very active, and it is with some difficulty 
that the requir ts of « s are satisfied. Especially 
heavy are the demands on shipping account, and so well are the 
owners supplied with contracts for next month that there is little 
coal left that is available for sale. For best steam coal 15s, per ton 
f.o.b, is quoted, and smalls are about 8s, 3d. Best gas coals are 
firm at 10s, 6d. f.o.b., and deliveries are increasing, as consumers 
are anxious to get in a stock. Bunker coals are in good request, 
and 10s, 6d. has to be paid for ordinary unscreened. Coke for 
blast furnaces has been raised to 14s, 6d. per ton, delivered equal 
to Middlesbrough, as it is very scarce, coalowners preferring to sell 
the coal, as it is more profitable to them. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a quiet feeling in the Glasgow iron market 
this week. The demand for raw iron has been comparatively 
oor. Prices have been rather tending backwards, owing to the 
Tack of inquiry and of support from operators. Indeed, it appears 
to be to the interest of not a few concerned that prices should not 
advance further at present. A limited business was done in Scotch 
warrants from 47s, 34d. to 47s. 14d. cash, and 47s. 54d. to 47s. 34d. 
one month, Cleveland iron has been comparatively steady, but 
with only a small business done from 42s. to 42s, 1d. cash, and 
42s, 2d. to 42s, 4d. one month. Cumberland hematite warrants 
have been done at 52s. 9d. eight days, 52s. 74d. to 52s, 8d. cash, 
and 52s, 114d. to 52s. 10$d. one month. 

The market for Scotch hematite iron has been firm, prices 
moving upwards still further. Merchants quote 56s, per ton 
for this class of iron, delivered in railway wagons at the steel- 
works. 

Pig iron is in good demand for home consumption, and the out- 
put is fully maintained. There are 42 furnaces producing hematite, 
33 ordinary, and six basic iron, the total of 81 thus in operation in 
Scotland comparing with 79 at this time last year. 

There is little change in pig iron stocks since last report, those in 
Glasgow warrant stores showing only the small uction of 58 
tons. Makers’ holdings are understood to be comparatively light. 

Scotch pig iron is firmer in price. Govan and Monkland, 
Nos, 1, are quoted f.o.b, at Glasgow, 47s. 104d.; Nos. 3, 47s. 44d.; 
Wishaw and Carnbroe, Nos, 1, 48s.; Nos. 3, 47s. 6d.; Clyde 
and Calder, Nos. 1, 51s. 6d.; Nos. 3, 47s. 6d.; Gartsherrie and 
Summerlee, Nos. 1, 52s. 6d.; Nos. 3, 48s.; Coltness, No. 1, 56s.; 
No. 3, 48s. 6d.; Glengarnock, at Ardrossan, No. 1, 52s.; No. 3, 47s.; 
Eglinton, at Ardrossan or Troon, and Dalmellington, at Ayr, 
Nos. 1, 48s. 6d.; Nos. 3, 47s, 3d.; Shotts, at Leith, No. 1, 52s.; 
_ 3, 48s. 6d.; Carron, at Grangemouth, No, 1, 53s., No. 3, 


The shipments of pig iron from Scottish ports in the past week 
amounted to 5621 tons, compared with 5 in the corresponding 
week of last year. The arrivals of Middlesbrough pig at enn: 
mouth have been 7521 tons, which show an increase of 3271 over 
those of the same week of last year. 

The manufactured iron and steel branches are well employed. 
A steady business is being done in finished iron. Founders are 
doing a good business in various branches, the demand for special 
castings being good. Bars and angles sell well at steady prices. 
There is a very active demand for mild steel, the makers having 
large orders on their books, with very encouraging inquiries con- 
stantly engaging their attention. 

The coal trade has been very active, both in the home and export 
departments. Shipments have been heavy, amounting to 242,902 
tons, compared with 219,116 in the preceding week, and 162,771 
tons in the corresponding week of last year. e export business 
has been very large, that from the East Coast of Scotland being 
largely increased in the last few months, All classes of coal meet 
with a ready sale at firm and advancing rates, the prices, f.o.b. at 
Glasgow, are, for main coal, 9s, 9d. to 10s.; splint, 9s. 9d. to 10s.; 
ell, 10s. 6d. to 11s, 1d.; and steam, 11s, to 11s, 3d. per ton. 

A few days ago a rupture in the coal trade was feared, the 
colliers pressing for an advance of wages, and many of them work- 
ing very unsteadily. The coalmasters have, however, met the men 
with an advance of 6d. per day, the increase being pretty general 
over the mining districts. It is expected that the colliers will now 
go on working steadily, and there is a prospect of a large business 

ing done, The prices, of course, to the household consumer 
have been raised 1s, per ton, and manufacturers will also have to 
pay more money. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

At Cardiff and Swansea a fair ave’ coal trade was done in 
the past week. The Cardiff shipments incluaed some substantial 
consignments to Genoa, &c. I noted a good deal of pressure at 
Penarth, and much more activity at the Bute Docks than could 
have been — In a run over the Rhymney Railway section, 
the contrast between that and the Taff was very noticeable. At 
the Llanbradach Colliery, which is in full drive, and house collieries 
having sidings with the line, the gathering of laden and empty 
coal wagons was very t. Dowlais and Tredegar were con- 
spicuous, and all Cardiff dealers well represen Even the 

cean, which up to the strike was working the Treharris pits, was 
in strong evidence with pitwood consignments, e coal 
traffic on the Rhymney was. a very gratifying item, and 
at Llanishan Dock, like an estuary, the accommodation of laden 





wagons, twelve deep and a quarter of a mile in length, was a 
sight reminding one of the busy days of the Taff and its Roath 
accumulations. In the Swansea district the whole of the non- 
associated collieries had a brisk week. Evidently the pressure for 
supplies is great ; and as we are on the threshold of the house-coal 
season, there is a strong probability that the collieries which have 
kept working will retain a fair amount of business even when the 
strike ends, Swansea coal shipments last week totalled 45,484 
tons. The principal cargoes despatched were for France, which 
took 15,590 tons ; Germany, 6390 tons ; Italy, 4480 tons ; Sweden, 
3785 tons ; Denmark, 2150 tons; San Francisco, 2550 tons; and 
United States, 1651 tons. Patent fuel shipments amounted to a 
little over 7000 tons, principally to France, Spain, and Italy. 

The price of small coal is telling on the patent fuel made at 
Cardiff, and shipments in consequence have been weak. Prices 
are: 16s. to 18s,, according to brand. Newport shipments con- 
tinue feeble, and only a few ger are going coastwise to Cork, 

rts have i 


The market for steam coal continues very firm in Rheinland 
Westphalia, as well as in Silesia and in the Saar district - also - 
house coal a comparatively brisk trade is done, demand and in - 
having incr upon the week, ‘Taking it all through, #2 
position of the coal and coke trade may be considered as exea 4 
tionally good. The North German Lloyd intends covering th 
total demand in coal from Rhenish- Westphalia in future, ” 

Iron and steel producers in Austria-Hungary are stil] doing but 
a very moderate business, demand and employment in the raw and 
finished iron department having in no wise improved since forme 
letters, The position of prices does not show any alteration, 
remaining, on the whole, rather weak. ’ 

A somewhat increased activity has been reported in the French 
iron trade during this week and the last. Peas are fairly satis. 
factory, merchant iron fetching 160f. p.t.; girders, 175f. p.t, 

The Belgian iron and steel industry is fairly brisk ; 5if, p.t, ig 
the lowest price quoted for forge pig. The plate and girder 





Bristol, Wexford, &c. Impoi been fairly maintained, and 
include pig iron from Middlesbrough and Millom, 

On ’Change, Cardiff, mid-week, prices were firm, and there was 
a slight but qualifying indication given that the end of the strike 
wa; regarded as near, prices for September showing the first sign 
of weakness, The e barometer in all such casesis to be relied 
upon, and is far more trustworthy than ‘news” founded toa 
great extent on ‘‘hopes” and suppositions, If in the Exchange 
mind the strike would last to the edge of winter, September prices 
would certainly not be lower than those of August. 

The latest quotations, Cardiff, for prompt —— are as 
follows :—Best steam, 24s. to 25s.; seconds, 20s. to 22s.; drys, 17s. 
to 18s.; best Monmouthshire, 20s. to 22s.; seconds, 16s. to 17s.; 
best small, 12s. 9d. to 13s.; seconds, lls. to 11s, 3d.; best house 
coal, 20s. to 22s.; No, 2 Rhondda, 15s. to 16s.; through, 12s. to 
12s, 6d. Swansea quotations for anthracite are, 13s, 6d. to 14s. 6d.; 
seconds, 12s,.6d. to 13s. 6d.; ordinary large, 10s. 6d, to Ils. ; 
small rubbly culm, 5s. 6d. to 6s. 3d. No quotation except by 
private arrangement for steam or bituminous coal, patent fuel or 
coke. At Cardiff coke is a little brisk, furnace selling at 18s, to 
19s.; foundry, 20s. to 22s. 6d. Pitwood, 14s. to 14s. 3d. 

A rather unexpected decline to a slight extent has taken place 
in some brands of pig iron, though on the whole the prospects of 
the iron and steel trades are such as to promise fairly well when 
a re-start of the Bessemers takes place. On Change, Swansea, this 
week it was the subject of comment that Scotch and hematite pig 
had showed a relapse, while Middlesbrough indicated a trifling gain. 
Swansea last week imported 1620 tons of pig, 247 tons of scrap 
steel, and 1280 tons iron ore. The strike continues to keep a large 
quantity of iron off the market. The general manufacture is 
Siemens bars for the tin-plate works, and not only is the advance 
maintained which has taken place since the strike, but for prompt 
shipment a further increase of 2s, 6d. is demanded. The steel 
departments of the Swansea Valley are showing a steady increase. 
At the Duffryn both furnaces were re-lit early injthe week, and 
the bar mills are rolling as fast as the ingots are produced. At 
the Cardonnel Works a huge stack was blown down by the storm 
last week, and the intense heat has lessened the ‘‘ turns” in many 
works. On several occasions the men were totally driven from the 
furnaces. 

Work has been resumed at both the Duffryn and Foxhole tin 
houses, Two “sets” are now on at the latter, one ordinary and 
one patent. The majority of the foundries are fairly busy. The 
prs a engineering sheds are receiving a continuous supply of 
orders, and for many weeks past overtime has been common. 

—— the past week an improvement was shown in the export 

a 


of tin-plates, The total ship from Swansea amounted to 
51,855 boxes ; total received from works, 39,206 boxes. At the 


resent time the stocks at the dock warehouses total 124,830 

xes, compared with 137,479 boxes this day week, and 111,616 

boxes at this date last year. There are large steamers to load for 
New York, Batoum, Odessa, and Mediterranean ports. 

One serious outlook of the tin-plate trade must be noted. In 
consequence of the extra price of steel bars and coal a good 
number of mills have been closed down, the selling price of plates 
being totally inadequate to the extra cost incurred in their manu- 
facture. In the Briton Ferry district the industry remains in a 
very depressed state. Since Tuesday the finishing department at 
the Villiers have been idle, and on Saturday the notice expired at 
these works to terminate contracts. Work, however, is to be con- 
tinued day by day to the end of the month. The Briton Ferry 
and the Albion Steelworks are in fully —T. 

An important development is about to take place in the tin- 
house department of the Castle Works, Llanelly, by the operation 
of the new patent agg 4 machine, which is expected to 
revolutionise the industry. I shall refer to this again at the start. 
The new machine is called the Wyndam, and is the invention of 
Mr. Wyndam Thomas, of the Abercarn Tin-plate Company. 

The latest tin-plate quotations on Change, Swansea, this week, 
are as follows: — Bessemer steel cokes, 10s. 3d. to 10s. 6d. ; 
Siemens, coke finish, 10s. 9d. to 11s.; ternes, per double box, 28 
by 20 C, 18s, 6d., 19s. to 20s., accordi to finish of brand ; 
wasters, 6d. to 1s, less than primes, odd sizes, usual extras. 
Finished black plates, £8 to £8 10s.; Canadas, £7 to £7 10s.; 
Siemens tin-plate bars, £4 10s.; block tin, £73 10s. to £73 17s. 6d. 

Latest pig iron quotations on ‘Change, Swansea :—Glasgow 
warrants, 47s. 14d., cash buyers; Middlesbrough, No. 3, 2s. O1d., 

rompt; other numbers in proportion. ematite warrants, 
Fos. 8d. for mixed numbers, Cumberland, according to brand. 

It is stated that the Tyneside Engineering Works, Cardiff, have 
been dis of to a new company, of which Messrs. Christie and 
Messrs, John Cory and Sons are members. There are expectations 
that new developments will be carried out. 

An important breach of colliery rules was tried at Aberdare 
Police-court on Tuesday, Two colliers, Lewis and Evans, were 
charged with taking black powder, not being a permitted 
explosive, into the Bwllfa Colliery, in contravention of Home 
Secretary’s orders. They were fined 5s. each, and costs, 

A fair muster of Welsh ironmasters have sailed in the steam 
yacht Argonaut for the Iron and Steel Institute meeting at Stock- 
holm. Amongst these were Messrs. Martin, Dowlais ; Leybourne 
and C, Phillips, Newport. 

The final sale of the Cardiff Waterworks plant at the Beacon is 
announced for September. Two locomotives, a steam travelling 
crane, and a quantity of steel rails are included. 

An interesting fact has been brought under my notice. Duri 
the past few weeks the engineering repairing shops at the Cardi 
docks have been fairly busy, but lately, so far as the engineers 
are concerned, they are now said to in a worse plight 
than at any time since the strike. An exception must be 
recorded, showing the energy of a Cardiff firm. About three 
years ago a North Country engineering company established a 
shafting works on the East Moors, to which it has since added 
a forge. It has been running a double shift for two years, 
and the strike has in no way affected the business, sufficient orders 
coming from the North to keep it fully employed. With rd 
to the bookmakers, by a careful appropriation of time, three days 
a week have been managed with fair regularity, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE position of the iron and allied trades continues remarkabl 
good, but there is nothing of any special interest to be reported, 
demand remaining brisk in nearly all departments ; the occupation 
of the forges and foundries increases voter than otherwise, and the 
manufactured iron business maintains its extraordinary briskness 
both in Silesia and in Rhenish-Westphatia, Offers in American 
iron have been pretty heavy of late. Prospects in the railwa 
department continue exceptionally good, the Prussian State Rail- 
ways having recently given out orders for 1800 load wagons, 


shows much liveliness, and the mills are fully supplied 
with orders. Prospects for continued briskness are good, oat the 
tone of quotations is firm as a rule. 

Production and import of iron and steel to Russia was for 1897 
as under :— . 


eeaicahtive. a. Steel ‘ow gma ~ bars, 
. - ons, 
Ural se oo co «oe 256,000 .. «o- 156,000 .. .. 112,000 
East + +e ee 85,000 .. .. 500,000 .. .. 366,000 
Moscow... 56,000. 117,000 ., 108,000 
Poland .. .. 88,000 . 200,000 ., 138,000 
Petersburg .. 50,000. 180,000 ., 138,000 
Finland 12,000 . - ° 6,000 
Siberia .. 4,000. — 8 e _ 
500,000 1,158,000 368,000 
Import. 1895. 1896. 1897. 
igiron .. 109,000 90,000 .. .. 102,000 
Finished iron 201,000 254,000 208 
eerie 51,000 61,000 2 506,000 
Iron and steel. 
Manufactured goods.. 20,000 . 27,000 .. .. 30,000 
Machines a 95,000 . 118,000 - 75,000 


The Servian Government, having come to the conclusion that 
they ought to be doing something towards furthering the develop. 
ment of the iron industry in their country, contemplate the 
following measures :—Duty-free import of machines, tools, and 
building material that cannot be had in Servia. No duty on 
raw materials that are not produced at all, or in in. 
sufficient quantity, in Servia. The industrial establishments 
have the privilege to use all water-powers. Coal is to be 
= by the Government collieries at their own cost of 

uction, Government grants one hectare of: land gratis for the 
uilding of mills and factories, &c. The State Railways are 
willing to allow reductions in tariff up to 25 per cent. Where 
public supplies are concerned, the inland works have the 
preference over foreign firms, and are allowed an advance in 
quotations of 10 per cent. on the average prices of London, Berlin, 
Paris, Vienna, The conditions under which the above-mentioned 
favours ean be obtained would be to invest at least 50,000 denar, 
or to employ 50 men ; after a period of five years, one-half of the 
men employed are to be Servian subjects. e favours in question 
are to be granted for ten years ; for larger establishments, where 
investments amount to more than one million denar, the period 
would be twenty-five years. The works must begin operations a 
year after the favours have been granted. 

A statement in the Rhenische-Westphalische Zeitung shows 
the German shipbuilding trade to have improved considerably 
of late. From 1871 to 1880 the value of merchant vessels built 
on ten of the largest German docks was M. 6,500,000; from 
1881 to 1890 the value of the ships built was M. 87,900,000; 
while from 1891 to 1896 M. 103,000,000 were spent on the 
building of German merchant vessels. In 189/ 140,000 t. 
merchant vessels and 51,000 t. warships were built in Germany; 
in the year before only 103,100 t. merchant vessels and 14,000 t. 
warships were built in Germany. Taking merchant vessels alone, 
no less than 37 per cent. of all the ships that have not been built 
in England were built in German dockyards, while in the year 
before only 29 per cent. fell to Germany. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT, 


Exports for week ending August 20th were :—Coal: Foreign, 
6081 tons; and coastwise, 4604 tons; patent fuel, 1750 tons, 
Imports for week ending August 23rd were :—Pig iron, 550 tons; 

itwood, 826 tons ; granite, 205 tons ; loam, 200 tons ; 1280 loads 
aths ; 1557 loads timber. 

Coal: No quotations. Pig iron: Scotch warrants, 47s. 54d.; 
hematite warrants, 53s, 1d., f.o.b. Cumberland ; Middlesbrough, 
No, 3, 42s. 8d., prompt. Iron ore; Rubio, 13s, 6d. to 13s, 9d.; 
Tafna, 13s. to 13s, 3d. Steel: Siemens steel tin-plate bars, £4 10s., 
all delivered in the district, cash. Tin-plates: Bessemer steel, 
coke, 9s. 9d.; Siemens, coke finish, Ts. London Exchange 
Telegram: Copper, £52 1s, 3d.; Straits tin, £74. 





= 





THE CONFERENCE OF THE MINERS’ FEDERATION OF GREAT BritalN 
upon the wages question, which has been sitting in Birmingham, has 
resulted in a postponement of any decision on the owners’ pro- 
— until after a further meeting has been held with the masters. 

t will be remembered that the scheme of the owners provides for 
an advance of 2} per cent. from October Ist next to the end of 
1899 ; and for the succeeding two years, namely, 1900 and 1901, 
the regulation of wages by a Conciliation Board, subject to a 
minimum rate of 30 ay cent, below that now prevailing and a 
maximum increase of 15 per cent. It may be taken for granted 
that the Federation do not consider these terms satisfactory, 
especially in the matter of advance, which is to come in force in 
October, This, the Federation urge, should be at least 5 per 
cent., and not 2} per cent., as proposed by the owners. 


Suicipes ON GERMAN STEAMERS.—Her Majesty’s Consul-general 
at Hamburg, in a special report to the Foreign-office, states that 
according to the recently published annual report of the 
Hamburg Shipowners’ Association, much attention has been given 
during the past year, 1897, both by the Hamburg State authorities 
and by the representatives of the leading steamship companies to 
the subject of suicide among firemen and trimmers employed in 
German merchant ships. It appears from the results of careful 
investigations lately made that the average annual number of 
suicides during the past ten years which occurred amongstall persons 
belonging to the engine-room staffs of German steamers was 2°59 
per thousand, whilst the average annual number for firemen alone 
was 1°05 per thousand, and for trimmers 9°24 per thousand of th 
respective categories mentioned ; against, it may be added, 0°40 

icid r th d persons of the male population of Germany 
employed in various occupations on shore. tt will perhaps cause 
surprise to learn that most of the suicides amongst the engine 
room staffs are stated to have taken place, not as might 
supposed, during voyages to or from the tropics, but in North 
American trade and in the best appointed steamships—vi4, ™ 
those belonging to the North German Lloyd Company, of Bremen, 
and to the Hamburg-American Steamship Company, where the best 
possible accommodation and hygienic conditions are provided for the 
men ; and it would, indeed, seem as if there must be some con 
nection between the frequency of desertions and of suicides. A 
these facts are considered to point towards the necessity of seeking 
for the cause of these suicides, more especially in the circumstances 
that a large number of men engage themselves for this hard an 
unpleasant service who have been unable to find employment in 
any other way, or who have come to grief, and who are nelthes 
physically nor, more especially in mind, fitted for bearing suc 








severe hardships, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Aug. 17th. 

Wirh the termination of the war, trade is 

idly surging back to its normal proportions. 
The ps die of business can be best judged by 
the railroad statistics of 124 roads for seven 
months, whose gross earnings were 30 million dols, 
greater than for thesame period last year. This 
increase was below our expectations, for at the 
same time the exports of merchandise exceeded 
jast year’s figures for the same — by 
134,000,000 dols. Several trade conditions’ are 

d. Consumptive capacity is increasing. The 
large crops and good prices are manifest in jobbers 
increasing distribution of fuel goods. The steel 
manufacturers are all encouraged with a heavier 
demand and stronger prices. Steel billets have 
moved up rather suddenly under a heavy demand. 
Bessemer pig has been contracted for in large 
blocks. Bar and sheet mills secured an unusu- 
ally good week’s business, Plate and structural 
mills are filling up, and prices have advanced. 
Steel rails have hardened all around. - The belief 
js now quite strong that by the opening of 
September there will be a general advance in 
crude and finished material. The indications 
point that way. Bar mills are quite busy. 
Sheet iron of all kinds sells as fastasrolled. The 
plate mills are busier than for years, and new work 
iscoming up with surprising pom d Pig iron is 
not improving, but its turn will come, Bessemer 
is, of course, an exception. Big orders are 
dropping in for all kinds of finished material, and 
something like old time confidence and satisfac- 
tion prevails, The general merchandise market 
also has improved : orders for al] kinds of mer- 
chandise have suddenly increased. Copper, tin, 
and lead are all stronger, The visible supply of 
wheat is low, 








LAUNCHES AND TRIAL TRIPS. 





Tue s.s. Moorgate was taken on trial on Satur- 
day, the 13th inst., and a mean speed of 104 knots 
was obtained, the engines running smoothly 
throughout, and there being an ample supply of 
steam. The vessel has been built by Messrs. 
Joseph L, Thompson and Sons, Limited, of the 
North Sands Shipbuilding Yard, Sunderland, to 
the order of Messrs. The Dowgate Steamship 
Company, Limited, London, of which Mr. W. H. 
Dillon is the managing director. Her principal 
dimensions are: Length between perpendiculars, 
325ft.; breadth extreme, 45ft. 6in.; depth 
moulded, 26ft. 4in. She has been built to Lloyd’s 
highest class on the single-deck rules, and is the 
third vessel Messrs, Thompson have built to the 
order of Mr. Dillon. The vessel has been con- 
structed under the supervision of Mr. John 
Crookson, of London, 

On Wednesday, the Ijth inst., the same 
firm launched, at Sunderland, the steamship 
Valentia, built to the order of the International 
Line Steamship Company, Limited, of Whitby, 
and is the fifth vessel built by this firm for these 
owners, She is built on the three-deck rules, 
with only one deck laid. The principal dimen- 
sions are:—Length between perpendiculars, 
342ft., breadth extreme, 49ft. 6in.; and 
depth moulded, 25ft. ljin. The engines were 
constructed by Messrs. John Dickinson and Sons, 
Limited, of Sunderland, the sizes of the cylinders 
being 24in., 40in., and 65in., by 42in., supplied 
with steam by three boilers working at 1601b. 
pressure. The vessel was named and launched 
by hydraulic power by Miss Marwood, daughter 
of the secretary of the company. 

On Thursday last the Blyth Shipbuilding 
Company, Limited, launched from their Shipbuild- 
ing and Repairing Works at Blyth a light-draught 
steel screw steamer of the following dimensions, 
viz :—Length, 297ft.; breadth, 43ft.; and depth, 
21ft. 3in. The cabins are arranged amidships, 
‘The vessel is built to class 100 Al at Lloyd's, and 
is of the single-deck type, having deep framing 
but no hold beams, thus giving a large area in 
the holds for stowing cargoes of the bulkiest 
description, ‘Triple-expansion engines of large 
power will be supplied by Messrs, Blair and Co., 
Limited, of Scockton-on-Tees, As the vessel left 
the ways she was named Sigrid, by Mrs. Dunne, 
wife of the Rev. Mr. Dunne, of Burnopfield. 
The vessel is built to the order of Messrs. 
Helmsing and Grimm, of Riga and Libau, under 
the superintendence of Captain Kontermowity. 

On Wednesday, 17th August, the fine steel 
screw steamer Therese, built by Sir Raylton Dixon 
and Co., Limited, Cleveland tkyard, Middles- 
brough, to the order of Mr. Martin Carl, of 
Copenhagen, was taken out to sea for her official 
trials, Her principal dimensions are 250ft. by 
doft. 6in. by 1%ft. moulded. She is built to 
Lloyd’s highest class, single-deck rule, having 
poop, bridge, and forecastie, and a deadweight 
capacity of about 2000 tons, a light draught of 
water. Triple-expansion engines have been fitted 
by Messrs. Geo, Clarke, Limited, of Sunderland, 
having cylinders 18in., 29in., 48in., by 33in. stroke, 
with one large boiler working at 160 1b. pressure. 
The vessel has been constructed under the personal 
supervision of Captain Knudsen, and is a sister 
vessel to the Elna, lately built by Sir Raylton 
Dixon and Co., Limited, for the same owner. 
After the trials, which passed off most satisfac- 
torily, the vessel proceeded to Blyth. 

On Saturday, the 20th inst., there was launched 
from the yard of the Tyne Iron Shipbuilding 
Company, Limited, of Wellington Quay-on-Tyne, 
a steel screw steamer built to the order of 
Messrs, Fisher, Renwick and Co., of Newcastle- 
on-Tyne, and of the following dimensions, viz. :— 
Jength, 320ft.; breadth, 45ft.; depth, 23ft.; and 
to class 100 Al at Lloyd’s on the single-ended 
rule. This vessel has water ballast fitted right 
fore and aft on the cellular system, and is also 
fitted with all modern improvements for the rapid 
loading and discharging of cargo, including four 
double-cylindered steam winches, direct-acting 
steam windlass, large donkey boiler, steam 
steering gear by Messrs. Donkin and Co., of New- 
castle, and Hastie’s screw gear aft. The engines, 
which are to be supplied by The North- 
Eastern Marine Engineering Company, Limited, 
are of the triple-expansion type, having cylinders 
22in., 36in., and 6lin., by 39in. stroke, and work- 
ing at a pressure of 180 1b, On leaving the ways 





the vessel was named the Ella Sayer, by Miss 
Sayer, of London, 

On Tuesday, August 23rd, the screw steamer 
Taboga, which has just been built and engined 
by Wigham, Richardson, and Uo., at their Nep- 
tune Works, Newcaste-on-Tyne, to the order of 
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the Pacific Steam Navigation Company, of Liver- | « * when inventions have been “communicated” the 
pool, went for a very successful trial trip off the | * 


coast, 
West Coast of Central America. She is built of 
steel, is 185ft. long by 31ft. beam, and is rigged 
as a two-masted schooner, She has very well- 
finished accommodation for twenty-two first-class 
passengers in eleven state-rooms, all of which are 
in deck-houses on the promenade deck, and 
special attention has been paid to all arrange- 
ments for securing the comfort of the passengers. 
There are also arrangements for carrying a large 
number of cattle on the main deck. The steamer 
is fitted with compound engines, which on the 
trial trip worked without the slightest hitch, 
and to the entire satisfaction of the owners’ 
representatives, Captain Conlan, their marine 
superintendent, Mr. James Thomson, their super- 
intendent engineer, and Captain Taylor, who will 
take command of the ok 

On the 18th inst. the fine steel screw steamer 
Marie Suzanne had her trial trip in Hartlepool 
Bay. The Marie Suzanne has been built by 
Messrs. Wm. Gray and Co., Limited, West Hartle- 
pool, to the order of Messrs. Rodocanachi, Sons, 
and Co., of London, She takes Lloyd’s highest 
class; her length over all is 341ft.; breadth, 
48ft. lin; and depth, 24ft. lin. The hull is built 
on the deep frame system, with a cellular double 
bottom. The engines are of the triple-expansion 
type, supplied by the Central Marine Engine 
Works, of Wm, Gray and Co., Limited, the cylin- 
ders being 24in., 38in., and 64in. in diameter 
respectively, with a piston stroke of 42in. Steam 
is supplied by two large steel boilers working at 
a pressure of 170]b. per square inch. Mr, 
Fickling, one of the managing owners, together 
with Mr. Birchby, who has superintended the 
building of the ship and her machinery, repre- 
sented the owners; (Captain Hodgson was in 
command of the vessel ; Capt. Murrell represented 
the builders of the ship, and Mr. W. C, Borrowman 
and Mr. Jas, Lindsay the builders of the engines ; 
there was also a large party of visitors, including 
many ladies. The vessel was put through the 
usual manceuvring to test her capabilities and 
the running of the engines, everything going off 
to the satisfaction of those present. After dis- 
charging her visitors the Marie Suzanne at once 
proceeded to Leith. 

At high-water on the 18th August, Messrs. 
Irvine’s Shipbuilding and Dry Docks Company, 
Limited, launched a handsomely-modelled steel 
screw steamer of 4785 tons deadweight carrying 
capacity on Lloyd’s summer freeboard. This 
vessel has been built to the order of Messrs, The 
Pyman Steamship Company, Limited, West Hart- 
lepool, and is built to Lloyd’s highest class under 
special survey, and is of the following dimensions : 
320ft. by 46ft. by 23ft. jin., having poop, extra 
long bridge, admirably adapted for the cattle trade, 
and topgallant forecastle for the housing of the 
crew, cellular double bottom for water, ballast all 
fore and aft. It may be also mentioned that 
this vessel is the first of her class to be built with 
the combined arrangement of double-bottom floors 
flanged and joggled on top, thus dispensing with 
the usual filling slips in wake of the outside 
strakes of plating at inner bottom, the experiment 
being a perfect success, Special regard has been 
paid for dealing with — loading and discharg- 
ing of cargoes, for which extra large hatchways 
have been fitted with powerful winches of the 
poses gg own make and double derricks to each 
hatch, together with all the latest improvements 
in the entire outfit of the vessel, including steam 
steering gear and the latest improved steam 
windlass, &c. The boats will be placed on a plat- 
form deck overhead. The engines are of the 
triple-expansion type, and will be supplied by 
Messrs, T: Richardeon and Son, Hartlepool. As 
the vessel left the ways Miss Scott, of West Hartle- 
pool, named her Winifred. The hull and ma- 
chinery have been built under the personal super- 
vision of Mr. Cromar, the owners’ superintendent, 

On Wednesday, August 17th, there was 
launched from the shipbuilding yard of Messrs. C. 
S. Swan and Hunter, Limited, Wallsend-on-Tyne, 
a cattle and cargo steamer, Mount Royal, of the 
following dimensions :—Length over all, 483ft.; 
length between perpendiculars, 470ft.; beam, 
extreme, 56ft.; depth, moulded to shelter deck, 
42ft. 10in. The engines were built by the Central 
Marine Engine Works, of West Hartlepool. 
Cylinders, 28in., 46in., and 75in.; stroke, 54in.; 
2800 indicated horse-power ; three large single- 
ended boilers, fitted with Howden’s forced 
draught. The steamer will carry a dead-weight 
cargo of 11,000 tons on a draught of water of 27ft., 
and a measurement cargo of 18,000 tons. She 
is built to the highest class at Lloyd’s, three- 
deck rule, and has also a complete shelter deck 
for the carriage of a large number of cattle. 
The crew are berthed under the shelter deck 
forward, and a large number of cattlemen below 
them on the main deck. Officers’ and engineers’ 
accommodation is provided in large houses over 
the shelter deck, above which is a house contain- 
ing captain’s room and chart room, over which 

ain are the flying bridge and wheel house. 
The vessel has an unusually large supply of water 
ballast, which is carried in the double bottom 
all fore and aft, in fore and after peaks, and in 
two large deep tanks, in all about 3,500 tons. 
The Mount Royal is a sister steamer to the Mil- 
waukee and Monarch, built by Messrs. C. S. 
Swan and Hunter, Limited, for the same line, 
Messrs. Elder, Dempster, and Co.’s line of 
steamers between London and Montreal. The 
launch of the Mount Royal was attended by the 
High Commissioner for the Dominion of Canada, 
Lord Strathcona and Mount Royal, and Lady 
Strathcona, who performed the launching cere- 
mony, named the vessel, 








1 
THE New Russian Crviser,.—It is stated that | “Merrid 
the cruiser ordered by the Russian Government | 17,456. TrrEs, 


from Messrs. F. Schichau, of Elbing, Germany, 


is to have 17,000 indicated horse-power, with a 
The Russian 


guaranteed speed of 25 knots. 


The Taboga is destined for service on the | 





| G.T 


Government has further given an order for four | 


torpedo boat destroyers, each of 30 knots’ speed, | 17,459. Device for Raisin Bricks, G. P. Edwards, | 


to the same firm, 


name and address of the communicating party are 
printed in italics. 
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17,376. THE MorRIson SELF-cLEANER, H. A. Morrison, | 


Liverpool 


17,877. ExPaNDING Too. Bar, C. E. Hayton, Hollin- 


wood, near Manchester. 


17,378. Execrric Havtace, G. Cawley and B. H. | 


Thwaite, London. 

17,379. Joist and Rarrer Suogs, W. G. J. H. Lewton, 
Reading. 

17,3:0. Drums for Hotpinc Execrric Cases, T. 
Oxley, Manchester. 

17,881. Macuinery for Roitiinec Sueets of Grass, W. 
W. Pilkington, Liverpool. 

17,882. Brakes for VetocipepEs, A. E. Fridlander, 
Coventry. 

17,383. Construction of BuncaLows, F. J. Kellow, 
Bristol. 

17,384. Benpine Rats, H. W. Hill, Nottingham. 

17,885. VERMIN Traps, H. Winter, Glasgow. 

17,886. Topacco Pirrs, R. H. Laing, Glasgow. 

17,387. Gas Gritiers, E. W. T. Richmond, Liverpool. 

17,388. ACETYLENE Gas Burners, C. A. and F. J. 
Miller, Birmingham. 

17,389. Sprnyinc Corton, T. Ashworth, J. 8. Gaunt, 
and G. A. Robinson, Manchester. 

17,390. Cire and Carrier Compinep, E. Duckenfield, 
Northampton. 

17,391. Bansos, C. L. Fearnside, Bradford. 

17,392. Coat Wasuinec and CLEANING APPARATUS, N. 
McLellan, Spennymoor. 

17,393. REVERSIBLE Sgats, J. H. Hunter, Dublin. 

17,804. StREET ORDERLY Bins. J. T. Pearson, Burnley. 

17,395. FLy1nc Macuinz, W. Cochrane, London. 

17,396. RAILWAY FLANGED RalIts, E. Kerruish, Maug- 
hold, Isle of Man. 

17,397. TABLE Knives, F. B. Brook, Sheffield. 

17,398. FLusainec Cisterns, C. H. and T. W. Wood- 
house and D. W. Cook, Sheffield. 

17,399. REPAIRING FLEXIBLE Tubes, G. Hughes.—(£. 
McAllister, United States.) 

17,400. Gasecus Drinks, P. Sylva.(T. Delplace and 
A. E. Tavernier, France. 

17,401. Exvastic Wee. Tirgs, A. W. Friedrichs, 

mdon. 

17,402. PHorocrapuic Rocker and WasHer, E. H. 
Jones.—(J. G. Jones, New Zealand.) 

17,408. Puzziz, W. H. Francis, London. 

17,404. Tga Kerrizs, E. C. Millard, London. 

17,405. AcETYLENE CycLe Lamp, W. C. Jeapes, London. 

17,406. CLorHEs SusPenpERs, F. Weber, London. 

17,407. MaGnetTic SEPARATION of MarerRiaus, A. M. 
Clark.—(The Metallurgische Gesellschast A. G., Ger- 
manu.) 

17,408. Woop Biocks for Fioorine, E. Zappert.—(0. 
Hetzer, Germany.) 

17,409. In1s Mecnanisms, E. M. Berger, London. 

17,410. Kins, W. Eckardt, London. 

17,411. Non-RETURN Va.ves, C. F. Clapham, London. 

17,412. Perrorators for Propucine Strencizs, E. de 
Zuccato, London. 

17,418. Propucinc OvaL-sHAPED Boprss, G. Stoff, 

mdon. 

17,414. FurRNAcE SMmoKkE-consuMING APPARATUS, F. 
Priestley, Manchester. 

11,415. Caustic ALKaut, J. C. Graham, London. 

17,416. Crurt Stanps, E. T. Markham, London. 

17,417. Haryess and Sappiery, L. P. Ford, London. 

7 Evectric TuMBLER Switch AppLiances, C. 
Markt, London. 

17,419. Macutnery for Propucinc Coup, L. Petit, 
London. 

17,420. Compryep Fire Docs and Frenvers, J. Gordon, 
Birmingham. 

17,421. Courtine for Lives of Suartine, F. Roth, 
London. 

17,422. ConTRoLLInG Motors at a Distance, J. C. 
Chapman.—{E. R. Gill, United States.) 

17,423. CorK Martrress A, Bauer and 0. Rungwerth, 
London. 

17,424. TypEwritinc Macutines, 0. F. Mayer, Liver- 





pool, 

a oon Tosacco Pips, F. H. W. Breininger, Birming- 
am. 

17,426. Hanpie - bars for Bicycixs, C. Thanner, 
Lond 


on. 
17,427. Furt, C. Davies, H. Arrowsmith, and 8. W. | 


Dod, Liverpool. 

17,428. AceTYLENE Lamps for Cyrcxgs, F. W. Keitsch, 
Liverpool. 

17,429. Harness GEAR, 
Jennings, London. 


M. J. 


17,460. Cutrinc-orr Tasies for Bricks, W. Wood 
eas. 
17,46'. Buckets for Batinc Purposgs, R. Dutton 
Live’ Il. 
LoucH for CaLcintnc Furnaces, J. Godfrey 
and H. J. Hayes, Swansea. 
17,463. Decorative Surraces, A. W. and A. H. 
Stevenson, Manchester. 
17 464. Hoipinc Twinz, H. Craven, Newcastle-on- 
Tyne. 
17,465. Friction Ciutcn, G. L. Scott, Manchester. 
17,466. Siac Woo, W. 8, Hill and W. P. Ingham 
car. 
17,467. Fastewines for AntiriciaL TzxTH, I. Clifford, 
ndon. 
17,468. SELF-ACTING SwImMMING PRopE.iERs, F. G. Blott, 
Wisbec! 


17,469. PropeLyer or Tait Suarts, D. J. Morgan, 
Barnsley. 
17,470. Harrowinc Macuiyes, F, T. Apcdaile, 
London. 
17,471. Covers for Tires, H. and E. Peacock, 


London. 
17,472. ATracuisc Braces, W. Struck and A. Moller, 
Berlin. 


| 17,473. ‘Improvine Taste of Tza, O. Behrends, 


Berlin. 

17,474. Carrs, P. Behrend, Berlin. 

17,475. Dress-cuarps for Cycixs, M. Diehl, Birming- 
ham. 

17,476. Woven Goons, J. B. Barlow and J. Warburton, 
Manchester. 

17,477. STERILISING AIR in Factorizs, A. Newlands, 
Glasgow. 

17,478. Stccative O1Ls and VaryisHes, C. Weygang, 
Gravesend. 

17,479. Urizity of Frames for States, K. Hartley, 

ford. 

17,480. Stoves, G. Mitchell, London. 

17,481. Trae Fuses, A. Reichwald.-(F. Krupp, Ger 
many.) 

17,482. Gas-HEATED Hanp Iron, D. R. Blair, Leeds. 

17,483. Gas-HEATED Hanp Iron, D. R. Blair, Leeds. 

17,484. Toys, J. Baxter, Edinburgh. 

. Rorary Enorygs, C. N. Faurie, London. 
86. BELL, P. Spies and A. Loewenstein, Charlton, 





17,488. ELectric Seconpary Batrertes, I. A. Timmis, 


mdon. 

17,489. CourLine for Raitway Venicxgs, |. A. Timmis 
London. 

17,490. Focussinc PuotocrapHic Cameras, H. W 
Teed, London. 

17,491. Bo.r for Carriace Doors, D. F. Coghlan, 
London. 

17,492. Borris for AERATED Liquivs, D. F. Coghlan, 
London. 

17,493. Markine Cigarettes, J. 8S. Beeman, London. 

17,494. Apparatus for Cuttinc Bricks, D. Plumb, 
London. 

17,495. Macuine for WasHixc Bortigs, J. W. Nathan, 
London. 

17,496. Paper Baos, E. C. Lovell, Bristol. 

17,497. Fire - proorinc Composition, G. X. Dime, 


London. 

17,498. Corks, P. Uzurau and C. Augereau-Nomballais, 
London. 

17,499. Draw-pars for Raitway Cars, W. T. van Dorn, 


mdon. 
17,500. Trres, J. H. Roche and J. Montgomery, Liver- 
1 


pool, 

17,501. Jam, H. Elyguzel, Manchester. 

17,502. Laprgs’ Horse Ripinc Hapits, R. Stevens, 
Birmingham. 

17,508. Cooxine Vesset, A. H. Prinz, London. 

17,504. GENERATING ACETYLENE Gas, G. W. Emmerson, 
London. 

17,505. Brusues, F. Griineberg, London. 

17,506. Removine Bristies, R. Haddan.—(&. Leveyue, 
Belgivm.) 

17,507. Exvecrric Tramway Switcues, E. Andreas, 
London. 

17,508. Tings for WueEts of Venicies, W. F. Kae, 


mdon. 
17,509. Fotp1ne Fasrics, C. K. Mills.—{A. Davvergne, 
France. 
17,510. CompostrionsConTAINinc AMMONIA, H. L. Haas, 
mdon. 
17,511. Psorocraraic Cameras, W. H. Phillips, 


ndon. 
17,512. Drivinc Gear for Venicres, C. Thorpe, 





Young and W. M. | 


17,430. Srrens, W. May and The Pulsometer En- | 


gineering Company, Limited, London. 


17,431. CLornxs Horses, C. H. Cole and W. Mason, 


London. 
17,432, Tuse Coupiine, 8S. Middleton and W. Liittge, 
Lo! 


mdon. 

17,483. Sinkinc Pumps, E. Howl and W. W. Attwood, 
ndon. 

17,434. Propucine LANTERN ILivsions, C. G. Tiinzler, 


mdon. 
17,435. Heatine Fgxp - water, C. D. Abel.—(J. King, 
C. Downes, and M. Ap Iwan, Argentine Republic.) 
17,436. Casn Reoisters, J. G. in.—(L. Dreytus, 
Germany.) 
17,437. Propuctnc PHotocRapus in NatuRAL CoLours, 
G. Selle, London. 
17,438. Devices for Cootixc PurRposgs, R. C. Ayton, 
London, 
17,439. SrgertNG Arparatus for Cycies, R. C. Ayton, 
ondon. 
17,440. VARIABLE-SPEED Drivinc Gear, R. C. Ayton, 


ndon. 
17,441. Gearine for Opgratinec VaLvgs, R. C. Ayton, 
mdaon. 
17,442. Wirz, R. D. Sanders, London. 
“oo CLosine WaTER-TIGHT Doors, A. von Knorring, 
ndon. 
17,444. Spootine Device for Szewrye Macuinss, C. C. 
M. Wagner, London. 
—, Support for Psens, T. Jones and R. A. Jack, 
ndon. 
ba yore for Exps of Frencr Ratts, T. Hansell, 
Loi 


on. 
17,447, INCANDESCENT PETROLEUM Lamp, R. C. Schwager, 


on. 
17,448, Gas-HEATED SOLDERING Iron, E. R. Tiburtius, 
London. 
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ne. ACETYLENE Gas GENERATORS, T. Manger, 


alifax. 
17,450. RecuLatinc Surety of Water, L. Dery, 
Londo: 


17,451. Evecrric Current Inpicators, T. W. Varley, 


mdon. 
17,452. PRopELLeR, R. C. G. Staats and W. Coates, 
Old Brompton, Kent. 
17,453. Tuse Cutters, J. Miller, London. 
17,454. Maxine Bunpies of Straw, H. J. Kester, 
London, 
7,455. CARRYING CHILDREN on Bicycizs, F, W. 
ew, Birmingham. 
R. Harrington and K. Gatis, Wolver- 
hampton. 
17,457. Formina the Pepat Enp of Cycie Cranks, 
‘aylor, C. D. Turrall, and A. Bednell, Coventry. 
— Ex.xcrric Batreriss, A. A. Beadle, Belvedere, 
m 


Wolverhampton. 


ndon. 

17,513. Hat Hoipers and Prys, F. E. and T. E. White, 
London. 

17,514. Om and Vapour Enerngs, L. R. Doran, 
Glasgow. 

17,515. Perroratinc Papgr, &c., P. L. Deighton, 
London. 

17,516. CARBURETTING HyDRoOGEN, J. Fielding, London. 

17,517. TELEGRAPH Apparatus, Maiche, Limited.— 
(L. Maiche, France.) 

17,518. GENERATING ACETYLENE Gas, T. G. Allen, jun., 
London. 

17,519. Horsr Cotiars, A. Allen, London. 

17,520. HERMETICALLY-SEALED Boxxss, H. H. Lake.— 
(Aktieselskabet Sand vikens Blikvarefabrik, — 
i. Top Suspension of Siup1nc SasuEs, W. Youlten, 

mdon. 
17,522. TRANSMITTING Motion from ELEctRIc Motors, 
W. Geipel, London. 
17,528. ReeisterInG Liquips and Gasgs, M. Otto, 
London. 
17,524. CaLorm™meteER, M. Otto, London. 
17,525. MeasurRinG and Reoistesinc Gases, M. Otto, 
London. 
17,526. MuttrtvsuLarR Borters, M. L. E. 
London 
7,527. HAND-DRIVING MECHANISM for VELOCIPEDES, 
H. H. Lake.—(G. Stecher, Germany.) 
17,528. Lockinc Lamps to Ventcuxs, F. Powell and F 
Hanmer, Birmingham. 


Duval, 
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17,529. Brusnes, A. Patterson, W. H. Davies, and H. 
White, Bristol. 
aaa for Lusricatine SHarts, J. F. Gibb, 
ax. 
17,581. Gas Generators, F. W. Barratt, Wimborne, 


rset. 
17,582. Iron Suops for Croc Sougs, J. Grime, Accring- 


on. 

17,583. Creaners for Tosacco Pirgs, C. J. Allen, 
Lichfield. 

17,534. Cycte Hanpixs, 8. W. Baynes, London. 

17,585. STEERING a Motor Wacox, H. Shoosmith, 
Erith, Kent. 

17,586. Drivinc Bicycies, R. Lucas, Forest Rov; 


ussex, 

17,537. ADJUSTABLE GRIP BLiInD Rouugr, G. Alexander, 
Cardiff. 

17,588. Causinc a Frow of Warer, H. Beech, Man- 
chester. 

17,589. Tires, A. Duthie, Aberdeen. 





17,540. Jointing Harp Merat Pire FLancss, T. Sim, 
Glasgow. 

17,541. Vent, J. W. Blakey and G. H. Miller, Brad- 
ford 


ord. 

17,542. Fork Guarps, J. T. Law, Sheffield. 

17,543. Drivinc MecHanism for VELOcIPEDES, M.- 
Queck, Berlin. 

| 17,544. Scrapinc Cuoppinc Biocks, 8. Sichel, J. 
T. Koch, and J. Bretsch, Berlin. 

17,545. Preumatic Tire Reparrer, J. H. Grant and 
P. G. Tulloh, Blaydon-on-Tyne. 

17,546. BicycLe SappLeE Svprorts, E. H. Buckell,- 
Chichester. 

17,547. Pneumatic Tire for Bicycues, R. Clark 


Lincoln. 
17,548. Crosinc WarTsr-micur Doors, T.. Moodie, 
Glasgow. 
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17,549. Provuctnc Fasrics or Tissvss, A. Millar, 
w. 


17,550. Sweermsat Contaiygr, H. Nitzschmann, 
ndon. 

17,551. Exarsrrinc Fisn for Sate, W. Teetzmann, 
naon 


17,552. Emsiems, E. Bohne London. 

17,553. Tar for Vesseys, E. A. E. Finckenstiidt, 
Ilford, Essex. 

17,554. Gor Batts, A. J. Boult.—(B. G. Work and C. 
Haskell, United states.) 

17,555. Box for Transportine Propucg, G. T. Henry, 
London. 

17,556. S.rety Gear for Lirts, J. and F. Aspinall, 
London. 

17,557. CrrcuLak Saw Bencn Guakrps, H. 0. Stead, 
London. 

17,558. Iypico Dye Vat AwKIne Macaiygs, W. Turner, 
London. 

17,559. Game, C. S. Bailey, London. 

17,560. Avromatic Corn Bac for Horses, H. Baldwin, 
Winchester. 

17,561. Coxsrruction of Topacco Pips, T. C. Page, 
London. 

17,562. Macutnes for Maxine Cicaretrss, W. D. and 
H. O. Wilis, Limited.—(The Bonsack Muchine Com- 
pany, United States.) 

17,563. Carbs for ApverRTISING, E. 8S. Day, Ash-Vale, 
Surrey. 

17,564. Smoke Prevention, H. W. Miller and E. 
Edeveain, London. 

17,565. TgLu-Tate Ciock, 0. Draeger and S. I. Villiers, 
London. 

17,566. Perrorator, A. Fraser, W. Judd, and G. Draper, 
London. 


ndaon. 
17,563. TrReaTM.NT of BrER BarRRE ts, F. G. Ansell, 
mdon. 

17,569, PROPELLING W. P. Thompson.—{J. 
Ciocki. Germany.) 

17,570. CycLists’ JRarninG Apparatus, W. P. Thomp- 
son.—{A. Ahrens, Germany. 

17,571. Hay-cHoppinc Apparatus, J. Goldstraw, Man- 
chester. 

17,572. TRANSMITTING PowER by Friction, B. Jansen, 
Liverpool. 

17,578. Fastentnc Device for Parser Baas, H. Lane, 
London. 

17,574. HoLpina H. Fraenkel 
London. 

17,575. Iscanpgscent Gas Mantes, G. Buhlmann, 
London. 

17,576. Joistinc Metatuic Tupes, R. Roderwald, 
London. 

17,577. Exptosives, J. Ross, J. C. Cook, and W. A. 
Mason London. 

17,578. CLosinec Hougs, J. W. Milligan and W. Jenkins, 
Birmingham. . 


SuHIPs, 


Lamp CHIMNEYS, 








17,579. TREATMENT of Leap Fumes, F. Ellershausen, 
London. 

17,580. Lamps, O. Imray.—(C. A. von Welsbach, Avs'ria.) 

17,581. INCANDESCENT Ort Lamps, J. Moeller, London. | 

17,582. Omcans for Lusricatinc, G. Claydon, 
London. 

17,583. Exvecrric Batreriss, C. T. Bugg, jun., and 
D. H. Darling, London. 

17,584. Perrotecm Evaporiser, E. Le Pelletier, 
London. 

17,585. Batt Bearinas, A.J. Boult.—(A. Feix, France.) 

17,586. Covers for ManHoLegs, J. Jones, London. 

17,587. Mrvers’ Lamps, L. S. Buffington, London. 

17,588. Primary Erectric Batrerigs, A. J. Boult.— 
(PV. Busson, France.) 
17,589. Screw Propetiers, A. F. Evans, London. 
17,590. Fastenrr for Winpows and CupBoarps, W. 
Rowe, London. 
17,501. Arc Lamps, H. H. Lake.—‘Compagnie de 
L’ladustrie Electrique, Switzerland.) 

17,592. PortaBte Exectric Lamps, O. T. Bugg, jun., 
and D. H. Darling, London. 

17,593. Iyxkinc Apparatus for PRINTING PRESSES, 
R. Haddan.—({S. L. Merchant. United States.) 

17,594. Ink Fountarns for Printinc Presses, R. 
Haddan.—-{S. L. Merchant, United States.) 

17,595. Printinc Presses, R. Haddan. —(S. L. 
Merchant, United States.) 

17,596. Fastestnc Device for Winpows, A. Beeri, 
London. 

17,597. Dryinc Bossrns and ARMATURES, E. Passburg, 
London. 

17,598. Om Stoves, &c., A. Hunt and A. J. Riley, 

mdon. 

17,599. Stzam Traps, P. Eilert, London. 

17,600. Packtinc PaorocrarHic Praises, A. Herzka, 
London. 

17,601. Lamps, C. Oliver, London. 

17,602. Brake Apparatus for Cycus, A. R. Ricardo, 
London. 

17,603. Hars, T. Borrow, E. Wood, and W. Hodgson, 
London. 

17,604. CoLLAPsIBLE Hanpves for Pors, M. Thompson, 
London. 
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17,605. Cigar Cutter and Kyirg SHarpener, J. T. 
Woodhouse, Sheffield. 

17,606. PREVENTING PROPELLERS Racin, T. L. Taylor, 
Newcastfe-on-Tyne. 

17,607. PREPARING GRANULATED Suet, A. R. Wilson, 
Hove, Sussex. 

17,608. Stoves, W. H. Sherburn, Belper. 

17,609. Stoves, W. H. Sherburn, Belper. 

17,610. Braxgs, J. D. Derry, London. 

7,611. Skummixc Liquips, J. P. and G. Eckersley, 
Keighley. 

17,612. Gas Generators, E. W. and C. R. Gillett, 
London. 

17,613. Cycre Sappre, §8., L., and 8. H. Dawes, 
London. 

7,614. Roorrne, K. L. Pease, Stockton-on-Tees. 


17,615. Guarps for CrrcuLar Saws, T. Duncan 
Oldham. 
17,616. Accessories for Cycies, &c., T. Sloper, 


Devizes. 

17,617. Ketries, W. and W. H. Oxley, Liverpool. 

17,618. GratTe-BARS, J Marsden, Halifax. 

17,619. Lamps, F. G. Hamnett, Chorley. 

17,620. Nut Mecanis, G, Clarke and A. Mackenzie, 
Glasgow. : 

17,621. ApvERTISING, C. J. C, W. Hyne, Bradford. 

17,622. Lamps, C. A. Allison.—(J. 7. Lister and W. S. 
Chamberluin, United States.) 

17,623. Lock1nc Device for VeLoctrepEs, E. Schriter, 
Berlin. 

17,624. Can Opzners, H. Smith, Burnley. 

17,625. Bertus, A. N. Chamberlain and Hoskins and 
Son, Limited, Birmingham. 

17,626. Corp-crips for Lame Houpers, A. Watson, 
Birmingham. 

17,627. WHALEBONE, T. P. Taylorand W. H. Brewerton, 
Birmingham. 

17,628. Buinps, A. D. Sedger, sen., and A. D. Sedger, 
jun., Birmingham. 

17,629. Gas Stove Apparatus, P. H. Bertrand, Bir- 
mingham. 

7,630. Cramps for Picture Frames, W. Oxley, Bir- 
mingham. 

17,631. Rounpapouts, J. W. and G. J. C. Parker, 
Bradford. . 


17,632. Twix Currers, G. C. Bingham, London. 

17,633. Spirit Levecs, W. Hall, Bradford. 

17,634. Brakes, R. Purdy, Manchester. 

17,635. CASEMENT-OPERATING MECHANISM, R. Edbrooke, 
Bristol. 

17,636. Heap Rests for Cuarrs, J. McAllister, Barr- 
head, Scotland. 

17,637. SHoe Heet Iron, W. Martland and W. Piggott, 
Newtown, near Wigan. 

17,638, ServietTe Rios, A. W. Crosbee and W. Banks, 
Birmingham. 

17,639. Rar Jornts for Raitways, R. Hinchcliffe, 





Glasgow. > 





17,640. SHuTTLE Mortons of Looms, F. Rothwell, Man- 
chester. 

17,641. PLarrep-woveN Fasrics, E. H. Burrow, Man- 
chester. 

17,642. Pneumatic Tires for Cycixs, I. Wyatt, 


mdon. 

17,648. Boot Sotxs, A. G. Brookes.—(G. E. Milne, 
United States.) 

oe eee the Keys of P1anos, &c., F. Pickett, 

ndaon. 

17,645. Preparing MepicinaL Compounps, E. W. 
Grove, London. 

17,646. VeLocrpepgs, A. J. Boult -(G. S. Webb, United 
States.) 

17,647. Evecrricat Switcuss, F. G. Baily, London. 

17,648. Srampine Carbs, A. J. Boult.—(L. Otto, United 
States.) 

17,649. Printine, T. A. Goodchild and A. C. T. Bond, 
London. 

17,650. TREATMENT of Fecuta, C. Brueder, London. 

17,651. Evastic WHEEL Tirg, A. Boguslavsky and L. 
Gunn, London. 

17,652. PRINTING-MACHINE IMpREssioNs, W. H. R. Toye, 
London. 

17,658. Parer Baas, H. H. Lake.—(d. Bilgram and 
R. M. Uhiman, United States.) 


| 17,654. Agriat Conveyors, W. H. Gilman, London. 


7,655. SHapinc Horse Cor.ars, H. H. Lake.—(S. 
Ross, United States.) 

17,¢56. Gurpine Devicss, H. A. Tillinghast, London. 

17,657. Coup.ines for Pipgs, N. H. Medbery and B. T. 
and C. A. Potter, London. 

17,658. Perpetuat CaLenpar, E. Baxter, London. 

17,659. ELecrric Meters, H. H. Lake.—(Z. Bergmann, 
Ge rmany.) 

17,660. Saretry Bott for Doors and Winpows, C. 
Rotru, London. 

17,661. InpicatinG the Pressure of Gasks, A. Mabille, 
London. 

17,662. Cuarn Guarp for Cycizs, H. 
Glasgow. 

17,663. BRICK-MAKING MacaIneEry, A. Kesson, Glasgow. 

17,664. Sappies for SHarr Haryess, E. Liggias, 
London. 

17,665. TuRreE-way Sree, Rat, T. M. and H. H. 
Markham, Newcastle-on-Tyne. 

17,666, Harr-prns, M. March, London. 

17,667. ELevaTinG and PropeLiinc Devices for AIR 
Surps, F. McLaughlin, Glasgow. 

17,668. Armour for Pneumatic Tires, E. J. Pine, 
Glasgow. 

17 669. Furnaces for Heatinc Meta Rops, F. E. 
Ross, Addiscombe. 

17,670. WuexExs for Bicycies, P. Dalton, London. 

17,671. BoirLe--EALING Macuting, The Crown Cork 
Company Limited.—{W. Painter, United Stats.) 

17,672. Rorary THERMIC Motor, V. Karavodine, 
London. 

17,673. BorLerR having INTERNAL FIRING, V. Karavodine, 


D. Fleming, 


ndon. 
17,674. Tastes for CarpD-PLayinc, H. M. Weaver, 
ndaon,. 
17,675. WuHeeEts, J. Macphail, London. 
17,676. Ort Cups, J. Macphail, London. 
17,677. CycLE SapDLEs, CU. Buswell and A. E. Clarke, 


on. 

17,678. GrinpiInc Bais, W. P. Thompson.—(R. H. 
White, United States.) 

17,679. Grinpinc Batis, W. P. Thompson.—({&. H. 
White, United States.) 

17,680. SorTING Bats, W. P. Thompson.—_({R. H. White, 
United States.) 

7,68!. Exastic Stockines, W. P. Thompson.—(4. B. 
Kendrick, United States.) 

17,682. Heat Generators, W. P. Thompson.—(N. J. 
Car y, United States.) 

17,683. Brake for Bicycies, O. K. Pogrzebacz, Man- 
chester. 


17,684. Brake for Bicycies, O. K. Pogrzebacz, Man- 


chester. 


17,685. TRawL Nets for Fishrnc, 8S. Knapman, Liver- | 


pool. 

17,686. Removinc the Dust from Tass, W. Sutcliffe, 
Liverpool. 

17,687. Pots, J.S8. Allen, M. M. Ham, and W. I. Clarke, 
Liverpool. 

— Pouzz_e Apparatus, C. K. Henkelman, Liver- 


pool. 
17,689. Swacinc Macurvgs, G. H. Hathorn, Liverpool. 
17,690. Mepicine GauaE, E. L. Evens and A. Bonnin, 
London. 
17,691. WaTEeR-cLosets, L. E. C. Lelu, London. 
17,692. RerLectors for Arc Lamps, O. von Miilmanpn, 
Pyeumatic Impact Toois, 8. Oldham, 
London. 
17,694. Game, M. L. Ross, London. 
17,695. Manuracture of Cicarettes, J. 8. Beeman, 
mdon. 
17,696. CEMENT-MAKING 
mdon. 
17,697. SzatinG Borties, &c., F. Bracebridge-Mills, 


Marteriats, J. C. Swan, 


mdon. 

17,698. Rotary Enatne, J. H. Wallace and A. G. Hilton, 
mdon. 

17,699. BouqueT-HOLDER for Cycies, C. G. I. Schultz, 


maon. 
17,7C0. Automatic Gas Ianiter, C. F. P. Stendebach, 


mdon. 
17,701. Nosk or Freep Bac for Horsgs, 8S. van Buskirk, 
London. 
17,702. TRAINING BripLe for Horsgs, 8S. van Buskirk, 
London. 
17,703. Bearinec Retns for Horses, 8. van Buskirk, 
ndon. 
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17,704. MAKING PLANISHED SHEET Iron, J. Stephens, 
London. 

17,705. ELECTRICALLY Extractinc Porson, J. B. Cam- 
bell, London. 

17,706. Scraper fur Removinc Patnt, B. F. Aiken, 
London. 

17,707. ApDsJusTABLE Biinp Rowers, T. H. Eulass, 
London. 

17,708. Sewine Macuines, D. Noble, London. 

17.709. Fintnc for Beer, E. J. Boake and A. Boake, 
Roberts, and Co., Limited, London. 

17,710. ELecrric Lamps, J. B. Scammell, London. 

17,711. Toy, C. Dorcey, London. 

17,712. Meta Tire, W. B. Hamilton and H. D. Rat- 
tray, Rochdale. 

17,713. Reapinc and Binpinc Macutings, W. Taylor, 
Dundee. 

— Envetorgs, J. B. Radford, Houghton-on-the- 

ill. 


17,715. Grinpinc the Carps of Carpinc Enoings, W. 
Senior and G. A. Kennedy, Manchester. 

17,716. Comprnep Reapy Reckoner and PERPETUAL 
CaLenpar, E. von Lazar and J. Tamis, Glasgow. 

a FLAX -scUTCHING MacHing, W.. V. Marrs, 


gow. 

17,718. ACETYLENE Gas Apparatus, A. Ford-Lloyd and 
A. E. Mondey, Southampton. 

17,719. Brass Curtain Pin; T. Kewley, Liverpool. 

17,720. OpgENING and CLEANING Fisres, R. and J. 
Greenhalgh, Manchester. 

17,721. Stop Warer-cLosets, J. Duckett and Son, 
Limited, J. Duckett, A. Duckett, and J. W. Bul- 
lock, Burnley. 

17,722. Macuinxs for Drvinc Brewers’ Rervusg, J. V. 
Winchester, Manchester. 

17,723. ATtacHinc Castors to Furniturz, L. W. 
Osmond, Plymouth. 

17,724. Vesset for Ho_pinc Gasgzous BEVERAGES, R. 
Isaac, Liverpool. 

17,725. Stream Traps, W. Williams and 8. Redfern, 
Manchester. 

17,726. Breap and Biscuit MAKING, J. T. O’Gallaghan, 
London. 

17,727. Power Propucep by Macnet, 8. Johnson, 


mdon. 
17,728. Stem for Seat Pitvar of Cyciz, G. W. Hands, 
Birmingham, 


17,729. Testu of CHAIN WHEELS, E. A. Baines, Gains- 


rou . 
17,780. Bom, D. Waine, Birmingham. 
17,731. Taps, J. B. Butterfield, Halifax. 
17,732. DousLe Gearine for Bicycies, R. B. Brown, 
Greenock. 
17,733. ManHouks, J. Knight. London. 
17,734. GENERATORS, H. Drivet and J. Billie, 


mdon. 

17,785. Propucina CoLtourep Errects, A. Keller, 
London. 

17,786. Apparatus for ApveERTIsING, J. R. Ellis, 
London, 


— Tire Covers, W. and A. Hunnable, Ilford, 

SSCX. 

17,739. RuBBER Protection, J. Baier and E. Clark, 
London. 

17,740. CoLrourninc Matrers, Real, Holliday and 
Sons, Limited, J. and J. Turner, and H. Dean, 
London. 

17,741. Evectric Batrerizs, T. Machin and E. Cake, 
Birmingham. 

17,742. Corsrts, A. Knott, London. 

17,743. CinpeR Sirrers, W. Yeadon and T. Rider, 
London. 

17,744. Maton Recrpracie, M. Jacobsohn, London, 

17,745. Fotp1inc Hanpig, G. Murdoch and R. Dewhurst, 
London. 

17,746. SELF-LOCKING Sasu Fastener, G. C. Berry, 
London. 

17,747. Cycuxs, J. F. and H. W. Latham, London. 

17 748. SusPpENDgER for Mepica Purposss, L. L. Stauder, 
London. 

17,749. Furnacss, J. Taylor, London. 

17,750. Moron Roap Vsnicixes, H. H. Lake.—{la 
Société Continenta'e d' Automobiles, Franee.) 

17,751. Aromisinc Liquips, P. M. A. Drouot, London, 

17,752. Coox1ne Urensits, C. E. Challis, London. 

17,753. Gas Lamps, H. Talbot, London. 

17,754. INTERNAL ComBUSTION Enaing, C. W. Pinkney, 
London. 

17,755. GoveRNING Enotnes, C. W. Pinkney. London. 

17,756. Purse Sarety ATracuMENT, L. I. Cooke, 
London. 

17,757. PREVENTING REFILLING of Bottuzs, C. Marty 
and A. H. Perkins, London. 

17,758. Automatic Latugs, J. H. Weiss.—(W. P. 
Preble, United States.) 

7,759. CRUSHING APPARATUS, 
London. 

17,760. Furnace for Roastinc Cocoa, M. Talmone, 
London. 

17,761. Drivinc Gear for Bicycies, C. Kliffmiller, 
London. 

MANUFACTURING VENEERS, H. Wollheim, 
London. 

17,768. CausHine Mitis, A. G. D. Moger, London. 

17,764. Evectric Meters, H. Reason and The Mutual 
Electric Trust, Limited, London. 

| 17,765. Roap Veutc.es, J. T. F. Conti, London. 

| 17,766. CavaLRy SapDDLEs, A. H. Gleadows-Newcomen, 


B. L. E. Moustier, 





on. 
17,767. Drituine and Tappinc Macuing, P. Langbein, 


ndon, 

17,768. Cycrina Skirt, E., G., A., and F. Barnes, and 
J. Vincent, London. 

17,769. E.ecrric AccumvuLators, M. Dubrot, London. 


18th August, 1898. 


17,770. Inpicatina Spgep of Snips, C. A. McEvoy, 
ondon. 
17,771. Cycie Support, D. Spink, Folkestone. 


mdon. 
17,773. ELgcrric Tramcars, J. Eades and The Man- 





chester. 

| 17,774. SypHon FiusH Cistern for WaTER-cLosets, C. 
F. Roberts, Halifax. 

| 17,775. Sarery Sinxino Apparatus, T. B. Horscroft, 
| Havant, Hants. 

17,776. MILK Receiver, J. Kirkwood, Dublin. 

1 


7,777. Sex-saw Tramway for Tarcsts, F. C. Grimley, | 


| 

Colchester. 

| 17,778. Stgam Enoryges, E. Hunt.—‘C. A. Marchant, 

| India.) 

| 17,779. Jointrnc Rupper Tusss, P. Cowan, Glasgow. 

| 17,780. Execrric Storace Batreriszs, J. T. Niblett 
and M. Sutherland, London. 

17,781. Cycugs, W. Pain, Londen. 

17,782. Wkearinc AprareL, 8. Combe and J. May, 
Exeter. 





| 17,783. Tires, C. O'Connor, Manchester. 

| 17,784. Pen, R. 8. Monie, Belfast. 

17,785. Sewinc THreap Bossins, H. R. Stockman, 

| Dover. 

| 17,786. Cigar Cutter, F. L. Monkhouse, Newcastle- 
on-Tyne. 

| 17,787. Bencugs for Woop-workino, A. L. Dunbar, 

| Glasgow. 

| 17,788. Friction Ciutcn, T. Barcroft, J. Smalley, and 

| _S. Redfern, Manchester. 

| 17,789. Brazine TusEs, W. H. Jones and W. H. Hay- 
dock, Manchester. 

17,790. Winpow-GLass LEetreRine, J. McG. MacPhail, 


G Ww. 
17,791. ImpreEssinc Stamp upon Beams, W. E. Hipkins, 
Birmingham. 
17,792. VentiLators, J. Carr, Bradford. 
a Stivers of MateriaL, W. B. Lee, 
ord. 
17,794. Decomposition of Satts, J. G. A. Rhodin, Sale, 
Cheshire. 
17,795. TImE-CHECKING Macuing, J. J. Stockall, jun., 
London. 
17,796. Steam Travs, R. Cockburn, Glasgow. 
17,797. FipRE-wasHING Compound, F. L. Bartelt, 
Keynsham, Somerset. 
17,798. Tire Cover, E. Law, Urmston, near Man- 
chester. 
17,799. Games, W. J. Brooks, London. 
17,800, ACETYLENE-GENERATING AppaRaTvs, J. R. Bell, 
London. 
17,801. Drivinc Cuarns, W. Brampton, Birmingham. 
17,802. Stupinc Partitions, H. Whiteley, London. 
17,803. Hot-arr Ovens, J. Southwick, Birmingham. 
17,804. Cycte Stanp, J. Bickerstaff and T. Cowood, 
ndon. 
17,805. CinemaTocraPus, W. C. Hughes, London. 
17,806. Postat Letrer and Sapte Baa, W.C. Johnson, 


17,808. BaLt Bearinas, E. 8. Higgins, London. 

17,809. SappLxs for Cycizs, L. Houghton, London. 

17,810. Currinc Cork Discs, A. H. Moller, London. 

17,811. WasHine and Rinsinc Brusu, G. D. Brinton, 
London. 

17,812. WasHinc Macuings, D. K. Tullis, one", 

17,818. Reautatinc Automotor Cars, H. F. Joel, 


ndon. 
17,814. CoLLapsibLe Dressino Boxes, E. J. Wakcling, 
Lo’ 


mdon. 

17,815. Rotary Printing Macuines, W. Millard, 
London. ‘ 

17,816. UMBRELLA Riss, G. Wilms, London. 

17,817. SIGNALLING DeFicient FLow of WATER in 
Liquips, C. P. Kirsten, London. 

17,818. Utitisinc Tipat Power, W. J. Roberts and 
J. R. Jones, Liverpool, 

17,819. Bakers’ Ovens, S. A. Rhodes, Manchester. 

17,820. Resistinc Puncturgs in Pygumatic Tires, G. 
T. Pardoe, London. 

17,821. ResistInc Puncrures in Pyeumatic Tires, G. 
T. Pardoe, London. 

17,822. Pumps, L. de L. Wells, London. 

17,828. Fotp1ne Cuarrs, G. W. Cole, London. 

17,824. Coxe Conveyors, G. Little, Birminghain. 

17,825. Gas Retort Setrines, G. Little, Birmingham. 

17,826. Macuines for SHARPENING LEAD PeENcILs, T. 
Evans, Birmingham, 





7,772. Dryinc Hops by Mgans of Arr, W. Newton, 


chester Carriage and Tramways Company, Man- | 


a 


17,827. MaNuFacTuRE of HELIcks or Spirats, F, ¢ 
Caldwell, London. ac 

17,828. Execrrotytic CELLs, 8. 
London, 

17,829. Syrinog, C. D. Abel.—(The Actien Gesellschaft 
Siir Feinmechanik vormals Jetter and Scheevey be 
many.) uss 

17,880. Burners for INCANDESCENT OIL Lamps, (, 
Imray.—(Herren Kuhnt, and Deissler, Germany.) . 

17,831. AppaRaTus for ANIMATED PHOTOGRAPHY, J A 
Prestwich, London. a 
7,882. MULTI-coLOUR PRINTING Macuiny, F, R E 
Koehler, London. ‘ae 


0. Cowper-Colos, 








SELECTED AMERICAN PATENTS, 


From the United States Patent-office Oficial Gazette, 





603,851. ArraraTus FoR CUTTING CLOTH, J. Jacky 
and G, C. Boroughs, Battersea Rise, Englund.—Kited 
August 18th, 1897. 

Claim.—In an apparatus for cutting cloth, the ecn. 
bination with a suitable frame, a thumbscrew arranged 
therein and having a hollow shank, conically-pointed 
journal pins, one of the same being fixed and thy 
other arranged movably in the hollow shank of said 


603 851. 








screw, and a helical spring also amanged in the Lollow 
shank of said screw and acting on said movable 
journal pin, of a driving wheel, cutter discs having 
conical bearings receiving the conically - peinted 
journal pins, and suitable gearing between the driving 
wheel and one of said cutter discs, substantially as 
set forth. 
604,015. Hypravutic Drepor, L. 
Mll.—Filed Auguat 9th, 1897. 
Claim.—(1) In combination with a dredge, a flexible 
buoyant discharge pipe counected to and extending 
therefrom, and means cuntrollable from the dredge 
for maintaining the discharge pipe in any desired 
position. (2) Im combination with a dredge, a 
tlexible discharge pipe connected to and extending 
therefrom, carried upon a series of pontoons, and 
means controllable from the dredge for maintaining 
the discharge pipe in any desired position. (3) In 
combination with a dredge, a flexible discharge pipe 
connected to and extending therefrom, a closed com- 
partment carried by the erd of said pipe, motors 
mounted in said compartment, and screws connected 
| tothe motors extending out upon opposite sides of 
the pipe. (4) In combination with a dredge, a flexible 


| Co 


a [a 
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W. Bates, Chicago, 























discharge pipe connected to and extending therefrom, 
a closed compartment carried by the end of said pipe 
and extending to each side thereof, motors mounted 
in said compartment upon each side of the pipe, 
serews G H, connected to the motors extending in 
the general direction towards the dredge and at an 
angle to the pipe, and means for controlling the 
motors. (5) In combination with a dredge, a fiexible 
discharge pipe connected to and extending therefrom, 
screw-propellers mounted upon each side of the pipe 
at or near its end, baffle plates mounted in line with 
thedischarge end of the pipe and means for controlling 
the propellers, and varying the position of the baffle 
plates. 


604,711. Rarway Sicnanuinc Arraratus, W. H. 
Babcock, Washington, D.C.—Filed Deeemler 7th, 
1397. 


Qlaim.—In railway signalling mechanism actuated 
by a stationary cutter, the combination of « part 
carried by the train and arranged to be severed by the 
said cutter, with a device arranged to fall on such 
severance, a signal and a system of links and levers 
consisting of the link E, connected with the said 








device, the lever F connected with said link E, the 
lever G actuated by said lever F, and the link Ms 
connected with said lever G, and aebusting the -_ 
signal, for operating the latter, the said links and 
levers serving to minimise the strain on the operative 
parts of the said signal, substantially as set forth. 
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—_—~— ee — 
TESTING MATERIAL FOR ROLLING STOCK. 
(Continued from page 146). 

y[, -CHANNELS, ANGLES, &c.—STEEL AND IRON—BAR 
IRON, &e. 
greet has largely replaced iron of late years in the 
case of channel and other sections, as the former gives 

much better results under test at a reduced cost. 

Steel channel section is now largely used for the under- 
frames—sole bars, cross stretchers, &c—of both carri- 
ages and wagons ; angles for numerous parts of loco- 
motives and tenders, tanks, &c. These section bars are 
gpecified to be delivered straight and free from buckles, 
and it is customary to leave an extra length of a few 
feet, sufficient for tensile, &c., tests, nearly sawn off, on 
one or two bars of every charge. Sending tests 
are usually required, the various sections to stand 
hammering over on themselves—without any signs of 











per cent. in 4in. or 12 per cent. in 10in., and 
22 tons per square inch ultimate stress, test pieces to 
be taken along the direction of rolling. Bends, when 
machined from the bars, should give, with the grain, 
15 deg. for lin. thick, 100 deg. for ,},in. thick ; across the 
grain, 5 deg. for lin. thick, 50 deg. for p,in. thick. 

Table XV. gives a number of results from various 
sections and materials. 

Bar iron is required to give various tests, according to 
the brand. The following is an average taken from a 
very large number of tests from various makers :— 


Brand: Elong. p.c. in Red. Ult. stress, 
4in. area. tons, sq. in. 
i eee seg MON dees, sehibeéeh re (eons sae 
2): Se is, ARN. nas'a [delet GARD gn eee eee 
4 See din MO ese eee leg Ree S55 ee 








It should be noted that in specifying for iron, unless a 

















TABLE XV. 
| , | 
Elong. | Ult. stress, 
Section. Material. |per cent. in| Red. area. tons per | Cc. PF. 8S. Si. Mn. 
4in. | square inch. 
inches, : 4 
10 x 4 channel Siemens (acid) 32 | 29°02 “24 “04 ‘OS O01 “50 
10 x 4channel .. ” ” ‘ie 32 53 29°7 31 “O4 “04 04 “49 
4x4x}# ‘ 33 18 29°1 20 ‘04 ‘O4 05 58 
Rx 3x4 , 37 61 27°18 ‘16 “04 06 03 63 
Appearance. Bending. 
4h x4) x 4... ...) Wrought iron .. 21 22 24°7 Dark grey Good 
BL x 2h \ of , 20 22 22°8 Dark grey. Crystalline Moderate 
Ri OR et ne” San gees 21 24 23°5 Dark grey. 5 p.c. crystalline Moderate 
3} x 4 strip. » 24 25 22°6 Dark grey Good 
TaBLe XVI.—Wrought Iron. 
Tensile test. 
Material. Elong. per Red. area, (Ult. stress, tons : 7 . ee Bending. 
cent. in 4in. _ per cent. per sq. in. Appearance of fracture. 
Retaining rings (channel section) ? 29 31 25°1 Dark grey. Fibrous Good 
” ake 27 20 23°2 Dark grey. Fibrous Good 
23 27 24°9 Dark grey. Fibrous Goud 
Wagon spokes a ew “tons hes 19 18 21°8 Dark grey. Fibrous Good 
20 25 22°5 Dark grey. Fibrous and crystal-| Moderate 
¥ line bands 
22 25 23°6 Dark grey. Fibrous and crystal-| Good 
’ ; line bands 
Buckle iron (for springs) 21 22 22°1 Dark grey. Fibrous and crystal-| Moderate 
line bands 
” 28 30 23°6 Dark grey. Fibrous Good 
29 32 22°5 Dark grey. Fibrous Good 


cracking. A punching test is sometimes made on thin 
material, gin. and under; this consists in punching a 
group of jin. holes, the edges of these to be within ,';in. 


of one another, without cracking. Tensile test pieces are | 


cut either from the web or the flange, and these tests 














Photograph Vill.—Best Yorkshire Iron, 2in. diameter. 
Analysis—C, °13, P. °04, 8. 03, Si. “03, Mn. *47. 
1. Tensile—Elong. 86 per cent. in 4in., 52 per cent. red., 28 tons sq. in. 
2. Ramshorning, hole = 1}in. dia. of bar. 8, Bend, close, good. 


are usually specified to be the same as for ordinary steel 
plate—25 per cent. elongation in 4in., or equivalent in 
8in. or 10in., and 26 to 30 tons per square inch ultimate 
Stress. In the case of very long frames, additional stiff- 
ness may be obtained by raising the tensile strength to 
35 tons per square inch. 

_Wrought iron channels, angles, and bars over 
6in. wide are classed together in specifications, 
and are required to give an elongation of 20 


well-known brand, such as B.Y., is asked for, it is abso- 
lutely useless to expect good results if it is merely stated 
that the iron is to be of B. or B.B. quality; in all cases 
the mechanical tests required from each brand should be 
stated. In high grade irons a certain reduction of area 
is sometimes specified. This varies with the sectional 
area of the bar to a certain extent. Thus in B.Y. iron 
from jin. to lin. diameter, or equal sectional area, the 
reduction of area varies from 52 to 57 per cent.; from 
lin. to 2in. diameter, 47 to 50 per cent.; 2in. diameter 
and over, 40 to 45 per cent. This is well shown by the 




















Photograph IX.—Bar Iron, tin. diameter. 
Tensile—Elong. 33 per cent. in 4in., 40 per cent. red., 22°7 toms sq. in. 
Drift, good. Hole = dia. of bar. Bend, close, good. 
Staffordshire iron suitable for ordinary chain, as per specification I. 


following average samples, which also show that the 
| elongation reduces with the sectional area :— 


ma EE Pes el: ee 
BY:.!...: 3 ee meee ey 
| > Oe cae | ene 5 SP Re, cae 
Beis, ats, Sa ace, cw, Meee ee wa 21°9 


Bending tests vary with the thickness, sectional area, 
and form or section of bar, the appearance of fracture 
varying with the manner in which the piece has been 
broken. Thus a bar of B.Y. or other good iron, when 
nicked in one place and bent quietly, will exhibit a fibrous 
fracture; if, however, it is nicked deeply all round and 
broken with a sharp blow, it will show a finely crystalline 
fracture. Roughly speaking, if the breaking is done in 

| the same manner in every case, the coarser the crystal- 
| line structure shown in the fracture, the poorer is the 


iron. Alternate bands of fibrous and crystalline material 
are always signs of inferiority. 

Drifting and ramshorning tests—see Photographs VIII. 
and XI.—are used for bar iron. These tests are made on 
the iron when hot, the second of the above being the 
best, as common iron will often stand drifting, but fail 
in the ramshorning. Diameter of drift used should be 
equal to the diameter of the bar under test. 

The distinctive feature in the analysis of wrought 
iron as compared with mild steel is its freedom from 
manganese. 

Retaining rings for tires are made of wrought iron ; for 
tires, such as shown in Figs. 1, 2, 3, p.1, being of channel 
section; these are rolled and bent to a circle while still 
hot, and for engine work are afterwards welded ; the bars 
should stand bending cold without fracture, and give 
tensile results elong. 25 per cent. in 4in. and 23 tons per 
square inch, equal to B.B. as shown above. 

Wrought iron spokes for wagon wheels should give 
elong. 20—25 per cent. in 4in. and 22—24 tons per square 
inch. The hoops for laminated springs are invariably 
made of wrought iron, as in most cases they are welded, 
although occasionally they are specified to be forged and 
machined from the solid. They should correspond to 
B.B. quality, as above. 

The following tests are from commercial wrought iron 
bar in a very pure state; the low tensile strength and 
great reduction of area is abnormal :— 


Dia. Elong. p.c. Red. area, Ut. stress, 
in. in 4in. p.c. tons sq. in. 
| Fn, ern. a ee 
1} SRE es .. 18°9 
1} ds dash pide Res ser Moc Ba 
1 Oe ree ee 


VII.—_STEEL CASTINGS. 

In recent years these have taken the place of wrought 
ironwork in numerous parts. Sketches of some of these 
have been given by Mr. Hughes in Tue EnGInEER, July 
2nd, 1892. In the case of wheel centres, they have com- 

















Photograph X.—Wheel Centre—Siemens Cast Steel. 
Analysis—C. °33, P. -03, 8S. °07, Si. *47, Mn. *59. 
Tensile—Elong. 28 per cent. in 4in., 38 per cent. red., 31°8 tons sq. in. 
Bend, 180 deg. good. Drift, 1jin. cracked. 


pletely done away with the expensive wrought iron 
forgings. The average specification—from which there 
is not much variation except in the length taken for 
elongation—is 20 per cent. elongation in 2in., and 30 tons 
per square inch ultimate stress; also a bend, turned to 
lin. diameter, to go to 90 deg. without fracture. 

It is customary to inspect all steel castings for surface 
defects, blow-holes, honeycombs, &e. A few years ago 
many castings were rejected owing to these causes, but 
experience has led to much improvement, and electric 
fusing can now be safely employed with good results for 
small defects, especially where no machining has after- 
wards to be done. The defective places should be 
chipped or drilled out so as to present perfectly clean 
bright surfaces before fusing, for which a very mild 
quality of steel is used; it is necessary to anneal the 
castings after this, as hard places may occur, and strains 
be set up due to the local heating. 

Wheel centres are among the most important articles 
made of cast steel, and are usually separately mentioned 
in all specifications; twelve months’ guarantee is some- 
times also required for them. The tensile strength of 
these should be kept up to about 30 tons per square 
inch, as, unless this is done, the bosses will expand when 
the axles are being forced into them, and the necessary 
pressure—70 to 80 tons total—will not be obtained. It 
is usual to specify that 2—4 per cent. of all wheel centres 
may be selected from bulk, to be dropped on to a cast 
iron bed or to have one ton weight dropped on to them, 
commencing at 10ft. and increasing 5ft. each time until 
30ft. is reached, going on with the test at this height 
until the wheel is broken up; the wheel to be turned 
through 90 deg. after each blow. In the case of any 
wheel failing at 10ft. or 15ft., the right of rejecting the 
corresponding batch or charge is reserved. The wheels 
usually break up in the manner shown in Fig. 28, 
first at the root of the top and bottom spokes 1—1; the 
rim next deflects and cracks, as at 2—2; if the test is 
continued the spokes and rim give way further, it being 
a very rare occurrence for the boss to crack. The 
superior strength of the cast steel over the old-style 
welded wrought iron wheels is very apparent in this test, 
as the latter often opened at some of the welds at the 





first two blows. While under inspection wheels 
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wheels are needed for the drop test. These pieces may 
































may be slung up and struck with a sledge hammer to 
prove their soundness; they are then examined for | be cast either on the rim or the boss—as shown at TTT T, 
defects; blow-holes and cavities being most likely to | Figs. 26 and 27—this choice being left to the makers. 
occur at the places shown in Figs. 26 and 27. These | The pieces are not sawn off until after the wheel has been 
thoroughly annealed, a process without which steel cast- 
a ings of usual temper are brittle. The difference in the 
i 2 grain of the fracture of annealed and unannealed steel 
i r7 NN castings is very marked ; in the former being much finer 
77 Y WA UYO: VAI 
ts = —————— 


























which unsoundness occurs ; the improved form, without 
bosses, shown at Fig. 29 is easier to cast, obviates 
blow-holes, weighs less, and its use results in longer life 
to fire-box top, owing to the larger water space, and the 
facilities given for keeping the box top clear of incrustg. 
tion. 

In inspecting some articles, such as motion plates, 








cross stays, &c., it is found that they have “drawn” 
either during the setting and coolin 

of metal, or have sagged when at 
the high temperature of annealin 

owing to having been insutfliciently 
supported or improperly packed when 
in the furnace; these castings re. 
quire to be reheated and set to coy. 
rect form; otherwise bosses, lugs 
&e., may be so far out of truth 
that the machining allowance ig jp. 
sufficient ; as in Figs. 82 and 33, where 
the chain dotted lines represent the 
correct shape. Wheel centres often 
require setting where the boss hag 
settled down below the level of the 
rim. 

Small brackets, &c., are sometimes 
cast in green sand, and the results 
are not always satisfactory; the 
chief defect being excessive honey. 
combing, which occurs under the 
skin, and is not apparent until after 
the work is machined; in cages 
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Fig. 27 
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where suspected, tapping the surface 
with a specially pointed hammer or 
a centre punch would reveal it. 
Castings for rolling stock are chietly 
made by the Siemens process, and 
analyses range from carbon, *2s— 
*35 per cent. (crucible steel higher); 
| phosphorus, *03—*07; sulphur, +02 
r —'08; silicon, *20—60; manganese, 
*65—°80. Some of the soundest 
steel castings are those which con. 











are not usually visible except as small holes at different 
points of the surface. It must be mentioned that those 
in the figure are of abnormal size, such as are only 
occasionally found, but they serve to point out the types 
of defects. In the writer’s experience blow-holes seem | 





Fig. 32 


|and more even. Castings for railway work are usually 
of a form to require annealing ; but in the case of certain 
large and simple pieces, such as steam hammer dies, 


























Fig. 28 





more likely to occur where the steel is mild—low in 
carbon—and ductile, giving an excellent elongation and 
bend in the mechanical tests. The large cavities are 
formed by the “ drawing” of material whilst cooling ; big 


large brackets for riveters and machine tools, this pro- 
cess is dispensed with ; the steel used being also much 
milder, containing *15 to ‘20 per cent. carbon. 


TABLE XVII.—Stee/ Casti ngs. 





Tensile test. 





























Analysis. Test on complete article. 
Material. Dia. | | Blong.| Red. | Ult. | , Bending. MEE ron 
Cc | P | 8. | Si Mn. pc. ri area, stress, | lin. turned. Falling weight pe. 2aes 10, 15, 20, 25, 
| din. p.c. sq. in.| 1y 252it. 
ft. in. i 4, : rg at os ‘i deg. 

Wheelcentre 3 1} —- j— _- — 10 11 287) 70. Broke. 20ft., broke rim, flawsin twospokes, 25ft., 
| broke more rim. 25,ft., spokes bent 
and cracked 

sy ss 3 14) °40 | — - 24 26 33°6| 90. Broke 25ft., one armfractured. 25,ft., rim frac- 
tured. 25.ft., piece of rim broken out 
= , $ 144/31 |; — 26 40 30°5 | 180. Broke 25ft., broke piece out of rim 
1 _ “14 | "02 | 04 25 | °40 31 47 243 Close good | Test from piece cast on wheel centre 
ie — 16 | “02 | 06 | “41 1 30 55  25°7 | Close good | Test from piece cast on wheel centre 
‘33 | 03 | 07 | 47 | 59 © 28 38 ~—-31°8 | 180, Good | Test from spoke (see Photograph X.) 
re a “44 | ‘09 | "07 «(| 49 49) 12 13 | 33°0| 90. Broke! Poor test from piece cast on wheel centre 
| | P 
Weight applied. | Deflection. 
Length | | ts: Ran gee SE, eS E ES 
Roof girder... 5 5 | °29 | °06 | ‘06 | ‘09 76 25 29°3 | 160. Broke 21'0 tons | 7}in. Broke 
Transverse 
+ ‘ss 5 5 | °33 | 08 | -02 | °38 | 65 24 — | 307110, Broke|test.—Girder| 16°7 ,, 3in. Broke 
| | | supported 4 
‘ ma 5 5& | °24 | -08 13 | -24 | °38 20 32°8 | 90. Broke) each end and 29°9 ,, | 6in. Broke 
| | | weight ap- | 
; > 5 5 | °39 | 04 05 | 55 66 12 — | 864] o | plied at the 22°2 ,, 3in. Broke 
| | centre. 
_ ‘ 5 5 | 62 | 04 | 02 | °48 | °59 4 — | 37°8 10. Broke ae aa lin. Broke 





headers and rims are remedies for these defects, the| Roof girders are inspected for soundness and straight- 
avoidance of which is one of the chief points that stcel | ness, 1 or 2 per cent. being taken for transverse test, in 
moulders have to attend to. The strength of wheel | which case the girders are supported at each end and 
centre castings is not so much reduced by these cavities | give a fracture, of which Fig. 80 is typical. It. is 
as might be expected, as when under the drop test | sometimes specified that roof girders are to stand a 
defective wheels often fail at other than the unsound | certain weight—calculated from the working load due to 
places. Tensile, &c., tests are taken either from a portion | steam pressure—applied at the centre; no permanent set 
of the wheel broken or from pieces cast on one or two | to be shown on removal. The bosses for stay bolts, and 
wheels in every charge ; in the latter case fewer complete | the corners of flanges and lugs, are the chief points at 
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tain a large proportion of silicon. 


THE IRON AND STEEL 
INSTITUTE. 
No. I, 

THE autumn meeting of the Iron 
and Steel Institute was held in Stock. 
holm on the 26th and 27th of August, 

under unusually favourable conditions, as in addition to 
the meeting proper, and the subsequent excursions to the 
iron-making districts of Central Sweden, a small number of 
members headed by Mr. Whitwell, the treasurer, and 
Mr. H. G. Graves, representing the secretary, were, on 
the invitation of the Gellivara Iron Ore Company, 
engaged for about a fortnight beforehand in visiting the 
‘Tron Mountains’’ of Gellivara, Kirunavaara, and 
Luossovara in Swedish - Lapland, a journey of rather 
more than a thousand miles, of which nearly one hundred 
miles are beyond railway communication, and involving 
some difficulties to those inexperienced in the ways of 
the High North. These, however, were triumphantly 
overcome under the excellent leadership of Mr. Otto 
Broms, the general manager of the Gellivara Company, 
who very kindly consented not only to organise the party 
but to take charge of it throughout. 

Starting from Stockholm on the morning of Friday, 
August 12th, the first stage of the journey to the end of 
the railway system at Gellivara, a distance of 820 miles, 
was reached on the afternoon of Sunday, August 14th, in 
fifty-six hours from Stockholm, not an extraordinary speed 
when measured by the standard of British and continental 
express trains, but sufficiently remarkable when it is re- 
membered that for about one-half of the distance tra- 
versed by the line the country is very thinly peopled, the 
number of inhabitants in the northern provinces only 
averaging from three to twenty per square mile, and even 
in these the principal centres of population are to be 
found near the mouths of the larger rivers, where the 
timber trade is most actively carried on, and these are 
provided with an excellent steamboat service during the 
period of open water. So that the main line has been 
carried in a direction generally parallel to the shore of 
the Gulf of Bothnia, but about 15 to 30 miles inland 
through a region of rock and forest in great part uncul- 
tivated, where the necessity for through continuous 
communication is not very keenlyfelt. There is, in fact, 
only one through train run north of Stockholm on the 
line to Trondjheim in Norway, vid Storlien, and that 
only during the tourist season fromthe middle of June till 
the end of August, while at other times stoppages for 
the night are made at the principal junction stations of 
Briicke and Boden, which in the present case formed 
agreeable breaks, owing to the luxurious sleeping coach 
provided by the railway department for the expedition. 
For the ordinary traveller, however, excellent accom- 
modation is provided, commodious hotels being prominent 
features at all the principal stations. For their main pu'- 
pose, that of maintaining communication between numer- 
ous small settlements scattered over a considerable length 
of ground, the Northern Swedish railways are excellently 
planned, and their construction presents many points of 
interest from the light railway point of view. Although 
the Scandinavian peninsula, or more particularly the 
Swedish part of it, is almost entirely made up of granite 
and other crystalline rocks of the oldest eg period, 
such rock masses are comparatively rarely seen, owing to 
the enormous development of glacial and post-glacial 
deposits in the form of ridges of sand and gravel, inter- 
spersed with boulders of all sizes, up to hundreds of tons 
in weight, which cover the country between the moun- 
tains and the coast, forming well-wooded terraced hills, 
alternating with flatter ground covered with innumerable 
lakes and peat bogs, which increase in number and size 
to the north. Through these hills and marshes the line 
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d, with as little deviation from the natural surface 
ticable, the low watersheds and the ridges 
between the rivers being crossed by inclines, ranging from 
about 1 in 120 to lin 60. The road bed is made of the 
coarser glacial sand and gravel, which is full of rounded 
‘ebbles, a feebly cohesive material which appears to be 
rather susceptible to slipping in dry weather, judging from 
the frequent cautionary slowing down of the train where 
repairs were going on during the second day’s journey. 
The remedy adopted in such cases is to face the outside 
slope on either side with a thick packing of peat, and 
similarly then the deep sand and gravel cuttings are 
consolidated by facing them with peat sods, which 
ultimately become covered with grass. The} peat 
bogs, which form so large a_ portion of the 
country, form fair agricultural land when drained by 
deep open canals, and this system of reclamation has 
been followed to some considerable extent, the area under 
cultivation being notably increased since the completion 
of the northern line in 1898. There are very few rock 
cuttings, and only three short tunnels in the whole 
distance between Upsala and Lulea. The most important 
works are the bridges, as no lees than nine considerable 
rivers are crossed by the line, among which may be men- 
tioned that over the Indals Elf, near Bisp gaden, 690ft. 
long, with four bowstring truss spans on piers 93ft. high, 
and that over the Argermens Elf, near Langsele, 950ft. 
long, with granite and steel pillars 120ft. high, which, as 
far as could be seen from the approach curve, is a canti- 
lever lattice truss, somewhat resembling that on the 
Canadian Pacific Railway at Lachine. The present 
terminus of the northern line is at Lulea, but an extension 
to Haparanda on the Tornea River, which forms the 
boundary between Sweden and Russia, is in process of 
construction, which, when completed, will give a con- 
tinuous railway communication on both shores of the 
Gulf of Bothnia. At the present the distance between 
the extreme north and south points, Lulea and Malmo, 
through Stockholm, is 1186 miles, or about 100 miles 
more than that from Penzance to Wick through London, 
and the central part of the country is remarkably well 
supplied with branch connections, there being more than 
6000 miles of railway in the country, which has a popula- 
tion only a little larger than that of London. This subject 
has, however, been co fully and ably treated in Mr. 
Sandberg’s paper, read at the meeting, that it is un- 
necessary to dwell further upon it here. Lulea, situated 
at the mouth of the Lulea Elf, which expands into a 
land-locked basin about 1} miles in diameter, forming an 
ideal harbour, but with the drawback of seven months 
winter, is one of the oldest of the Lapland settlements, it 
having been a place of importance in the twelfth century, 
although most of the ancient character is lost, in conse- 
quence of the fire which destroyed a great part of the 
town in 1887, a fate which has befallen several of the 
timber ports of the Gulf of Bothnia, one of the latest 
instances being that of Hernoram, which has been rebuilt 
in larger and more commodious fashion, but with the 
loss of much of the picturesque features of the old 
wooden buildings. 

With its large timber and fishing interest, Lulea has 
long been a place of considerable trade, but the rapid 
growth of Jate years is due to the active development of 
the Gellivara mines, whose shipping piers are at Svart- 
kojen on the south-east side of the bay, about a mile 
below the terminal station in the town. The railway 
bringing the ore from the mines is 128 miles long, 
traverses the tableland between the Lulea and Rander 
rivers, mainly through a country covered with peat bogs 
and small timber ; the summit of the line, about 1450ft. 
above the sea level, is 115 miles from the port, and from 
this point there is a fall of about 300ft. to the mines. 
The Gellivara mines were visited on Monday, August 
15th, on a showery morning, which was the only occa- 
sion on which any rain fell during the whole trip. The 
party was guided by the local general manager, Mr. 
Bosweus, and Messrs. Dellwik and Huldt, two of the 
engineers of the mines. Without going into details— 
which we propose to give, with full illustrations, in a 
future issue — it may be said that these mines 
are a very open working, following the end of a ridge about 
a mile in length, and 500ft. to 600ft. high, on masses of 
magnetite which have been followed in depth to about 
200ft. from the surface, the ore broken in the working 
being lowered by inclined planes to the railway terminus 
at Malmberget, which is about four miles from the town 
or village of Gellivara. Very considerable developments 
are now being made with a view to working underground 
at lower levels, as the work in open cart can only be 
carried on with difficulty in the winter, and two important 
cross-cut tunnels are nearly finished, which are to be 
equipped with electric locomotives, a large central 
generating station having been lately completed. The 
ore, though of very high produce, is intimately mixed 
with apatite in fine grains, or rarely in crystals, with the 
result that the whole of the produce has to be carefully 
selected and sorted into classes, no less than five qualities, 
described as A, B, C, D, and E ore, being made. The first 
of these includes material of irreproachable purity, such 
as is required for the acid Bessemer and Siemens pro- 
cesses, while the others, containing more phosphorus, are 
in considerable demand for the basic Bessemer process, 
giving a metal with 1°5 to 2°5 per cent. of phosphorus, 
and is exported to Germany in constantly increasing 
quantities. The total shipments at Lulea last year 
amounted to 800,000 tons, but this is above the present 
output, which is maintained at about 600,000 tons. The 
ore is entirely broken by hand boring and blasting with 
strong dynamite, and being of a coarsely-granulated struc- 
ture makes a good deal of small stuff, which, together 
with that containing too much phosphorus for export, is 
sent to Lulea for treatment by magnetic and other methods 
of separation, the phosphate being converted into a 
fertiliser by a process to be subsequently described. At 
Gellivara an expedition to the northern Lapland deposits 
of Kirunavaara and Lussovara was organised and carried 
out under the guidance of Mr. Lomm, whose experience 
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in the management of the Finnish boatmen—a not too 
tractable race of men—proved invaluable. Starting from 
Gellivara, the first section of the journey was made in 
carriages over a newly-opened road to Lappeasuando on 
the Kalix River, a distance of about 38 miles, where a 
flotilla of twelve boats was assembled for the journey up 
the river, each boat taking two passengers, who take a 
more or less recumbent position amidships, with a boat- 
man in the bow and stern, who work with sculls and 
paddles in deep water, and with poles in the shallower 
runs. The work is very severe, the current running 
strong through a channel filled with boulders, so that the 
boat has to be clawed up by main force, chiefly by poling, 
except in the most difficult places, where towing from the 
bank is resorted to. Nearly two working days were 
required to cover the distance—about 40 miles—between 
the starting point and Homojiinka, the landing place for 
Kirunavaara, while the return journey required only about 
eight hours. A fairly good road for about ten miles leads 
northward from the river to the settlement at Kirunavaara, 
which has been founded by the company for the purpose 
of exploring the mineral deposits as a preliminary 
commencement of active workings, these explorations 
being under the charge of one of the most distinguished 
Swedish geologists, Mr. Hjalmar Lundbohm, who has been 
lerit for the service by the Geological Survey Department 
of Sweden. Under his able guidance were explored the 
twin masses, which are veritable mountains rising to a 
height varying from 270ft. to 817ft. above the lake of 
Luossojarvi, and extending in a nearly continuous north 
and south line for about three miles, along which the 
hard black magnetite is exposed in breadths varying 
from 100ft. to nearly 500ft. The southern, or Kirunavaara 
mountain, which is the more important, is estimated to 
contain 215 million tons down to the level of the lake, 
to which must be added the smaller deposit of Luossovara, 
which is estimated at 18 million tons down to the same 
level, the estimates being formed upon the results of 
trial borings made with the diamond drill for deter- 
mining the actual thickness at some considerable depth. 
This ore, like that of Gellivara, contains a considerable 
amount of apatite, but unequally distributed, so that it 
will be possible to sort it into different qualities suitable 
for acid and basic steelmakers, in a similar manner to 
that practised at Gellivara. It appears also to be finer 
grained, and likely to produce less dust than tke ore of the 
latter place. These deposits are very fully described in 
Mr. Lundbohm’s paper presented to the meeting in 
Stockholm, which we propose to print in a following 
issue. After two days spent at the ultimate point of 
the journey, the return trip was made in the same order, 
visiting the shipping place and works at Lulea, and the 
party returned by the same route, the sea journey 
originally proposed having been given up on account of 
the doubtful character of the weather in the Gulf of 
Bothnia, which might have caused delay, and Stockholm 
was reached in the evening of Wednesday, August 24th. 
The steam yacht Argonaut, bringing the President and 
bulk of the members from England, arrived about noon on 
Thursday, and the proceedings commenced with a con- 
versazione and reception by the President and Council of 
the Jern Kontor in their hall, a stately building decorated 
with portraits of the great leaders of metallurgy and the 
associated sciences in Sweden from the time of Louis de 
Geer downwards. On Friday morning the meeting was 
opened in the Ridderhuset, the former house of assembly 
of the Peers of Sweden, which has been disused for that 
purpose since the system of two chambers was introduced 
in 1866. Here the members were received by Baron G. 
Tamar, the President of the Jern Kontor, and Governor 
of Stockholm, Professor R. Akermann, Mr. Kjellberg, 
and other members of the local committee in an address 
of welcome in admirable taste and commendably brief, 
as was also a second address of the same kind from Mr. 
A. Nordstrom, the President of the Swedish Society of 
Engineers and Architects. Papers were then read by 
Mr. Akermann, on “‘ The Development of the Swedish Iron 
Industry,” giving in broad outline the general features 
characteristic of Swedish iron smelting practice, starting 
with the old and somewhat mythical Osmund or bloom fur- 
nace, passing on to the introduction of the blast furnace, the 
development of the Walloon and other open-fire methods, 
including the so-called Lancashire fire, which continues 
to hold its own as a principal method of wrought iron 
making for steel converter bars, although in its native 
country, the Furness district near Ulverston, it has 
been extinct for generations. The later work of Ekman 
Govanson, Landore and others are noticed in due order, 
and the paper concludes with a few details as to the 
dimensions and make of the furnaces, which are mostly 
very small, an output of fifty tons per day being un- 
usually large. These points, however, will be noticed in 
detail in our account of the excursions. Another local 
paper, by Professor G. Nordstrom, ‘On the most Pro- 
minent and Characteristic Features of Swedish Iron Ore 
Mining,”’ was, owing to the absence of the author, taken 
as read. This is a complete treatise on the peculiarity of 
the rock ore deposits of Central Sweden, with particular 
description of the methods used in the discovery and 
delineation of the magnetic ore bodies by magnetic in- 
struments; methods that may, perhaps, be best 
characterised in a few words as inversions of the methods 
employed in determining the constants of terrestrial 
magnetism. Another interesting feature is presented in 
the use of magnetic separators for improving phosphoric 
and other low quality ores, and the growing employment 
of electricity for power in mines obtained by waterfalls 
at a distance is very remarkable. Much regret was ex- 
pressed that the beautiful collection of examples from the 
Central Swedish mines, which formed so interesting a 
feature of the Stockholm Exhibition of last year, and 
which Professor Nordstrom’s paper was originally written 
to describe, had in great part been dismantled. 

The only paper upon which any discussion arose was 
that by Mr. C. P. Sandberg on‘ The Danger of Using 
too Hard Steel Rails,” which we print elsewhere. This 





may be described as a conflict of opinions between 


Europe and America, the author’s views, advocating a 
maximum of about 0°45 per cent. of carbon in a heavy 
section, being maintained by most of the English speakers 
and also by Sir Lothian Bell, who unfortunately was 
unable to be present, but sent a written communication 
which was read by Sir James Kitson; while the American 
members, including Mr. Hunt, of Pittsburgh, and Pro- 
fessor Howe, considered that the harder qualities with 0-6 
to 0° 7 per cent. were preferable, as lighter sections could 
be used, and the wear being less, a considerable saving in 
outlay for maintenance might be effected. Mr. Greiner, 
of Seraing, gave figures for the Belgian Railways, show- 
ing the wear with 0°35 per cent. carbon rails to be quite 
insignificant under very heavy traffic. In the end each 
side maintained its own opinion, the only general point of 
agreement being in favour of more careful handling of 
the rails after leaving the rolls during the cooling and 
straightening processes, in which respect the practice in 
American rail mills may with advantage be imitated on 
this side of the Atlantic. The hour for adjournment 
arrived before Mr. Sandberg was able to reply, which he 
promised to do in writing, and for the same reason a 
report by Mr. A. Witz on “The Working of a 200-horse 
power Gas Engine with Blast Furnace Gas,” presented 
by Mr. Greiner in accordance with a promise made at 
the last meeting in London, was also taken as read, and 
the meeting adjourned shortly after 1 p.m. In the after- 
noon visits were made to Laval’s steam turbine and in- 
candescent lamp works, which we shall describe in our 
notice of the excursions, and the day’s proceedings closed 
with a grand banquet given to the Institute by the Pre- 
sident and directors of the Jern Kontor, at the famous 
Hazzelbacken restaurant. The notice of the second 
day’s proceedings will be given next week. 








CLYDE SHIPBUILDING, 


Ciypr. shipbuilders have during the month of August 
consigned to the water eighteen vessels, aggregating close on 
30,000 tons, being a little less than the output during August 
last year. The present figures just miss being higher by 
several thousands of tons, as some large steamers are on the 
eve of being launched. One is the Orient Company’s fine 
mail steamer Omrah, of 8630 tons, which will leave the ways at 
Fairfield on the 3rd inst., and another, the steamer Moravian, 
of 5000 tons, for the Australian fleet of Messrs. G. Thompson 
and Co., Aberdeen, which is nearing the launching stage in the 
yard of Messrs. Robert Napier and Sons, Govan. The more 
important of the vessels launched during August were the 
Columbian of 5610 tons, by Messrs. Caird and Co., Greenock, 
for the West India and Pacific Steamship Company; the 
Comeric, of 4200 tons, by Messrs. Russell and Co., Port 
Glasgow, for Messrs. A. Weir and Co., Glasgow; and the 
Moika, of 3550 tons, by Messrs. Denny Brothers, Dumbarton, 
for the Union Steamship Company of New Zealand. The 
total output of tonnage for the eight months reaches close on 
250,000 tons, which is the largest aggregate for any corre- 
sponding period—save that for 1883—ever attained. As 
regards the booking of new tonnage, August has been fruitful 
in two or three very substantial orders for both war and 
mercantile shipping, and the total figure approaches 60,000 
tons—in the case of naval vessels, of course, displace- 
ment tonnage being meant. About 20,000 of this figure 
represent Government tonnage. The most important 
contracts were secured by the Clydebank Shipbuilding and 
Engineering Company, which secured a first-class cruiser of 
12,000 tons displacement for the British Government, a 
cruiser for the Japanese Government, and a 12,000-ton cargo 
and passenger steamer of the “ intermediate” order for the 
Cunard Company. Of five cargo and passenger steamers, 
each of 8000 tons capacity, given out by the British India 
Steam Navigation Company, Messrs. Denny and Brothers, 
Dumbarton, have securedithree, and Messrs. A. and J. Inglis, 
of Pointhouse, two. A number of other orders for medium- 
sized coasting cargo vessels were placed during the month. 
There are several good inquiries being made still, and the 
limits of accommodation and the amount of previous book- 
ings are being found the chief factors in the restriction of 
further contracts. All the operatives connected with shipbuild- 
ing and engineering have had their wages advanced during 
the month, and these are now higher than ever they were at 
any previous period. As the advances recently made hold 
good for six months at least, a period of steady and profitable 
labour is assured. The work on hand in the lower reaches of 
the Clyde—at Greenock, Port Glasgow, and Dumbarton— 
amounts to quite 150,000 tons, which is nearly double the 
amount on hand at the corresponding period last year, and 
probably the highest mark to which the industry has ever 
attained in Greenock and neighbourhood. As regards the 
upper reaches, the work which was under way at this time 
last year did not much exceed 180,000 tons; now it is nearer 
280,000. This is irrespective of Government work, which is 
represented by about 100,000 tons. Between ships of war 
and those for mercantile purposes, therefore, the tonnage 
under construction on the whole of the Clyde is considerably 
over half a million tons. 








THE SMOKE NvuIsANcE.—The Pittsburgh municipal authorities 
have begun another crusade against the smoke nuisance, and tests 
of the steam plants at various establishments are now being made. 
The best feature of this movement is that common-sense methods 
are to be used, and the investigation is not to be made for the 
purpose of introducing any particular device. The official having 
the matter in charge is quoted as saying that the question of 
smoke abatement will be dealt with in a practical way ; and he 
notifies all steam users within the city limits that, instead of 
putting them to any additional expense and trouble, in every case 
the plans he proposes to put in operation will mean the saving of 
at least 15 per cent. He states that investigation so far has shown 
that the smoke nuisance is due, first, to improperly-constructed 
furnaces; second, to a lack of ample boiler room; and third, 
inadequate means to keep the flues and boilers free from scale and 
soot. The main trouble, he declares, is lack of ample boiler 
capacity, as this causes the boilers to be driven to their utmost, 
and great quantities of smoke are the inevitable result. Therefore 
the generating capacity of the boilers should be sufficiently in 
excess tocasily mect the requirements for power, The foregoing plain 
facts are too often lost sight of in dealing with the smoke question. 
In attempting to abate the nuisance, too little attention is paid to 
the condition under which a steam power plant is being operated. 
Instead of working by the best methods, and providing a plant 
able to meet requirements, an inadequate equipment is pushed 
beyond its proper limits, and the owners then hunt for some device 





that will accomplish impossibilities.— The American Manufacturer, 
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SHIPBUILDING AND MARINE ENGINEERING 


ON THE THAMES IN THE VICTORIAN ERA. 
No. XXII. 


| @ premium on every mile or part of a mile accomplished 
by the boat in excess of that speed, her whole design was 
| carefully reviewed by her builders, with a view to discover 
the part most susceptible of improvement. As the least 


_Up to the middle of the previous decade, or about | efficient part was thought to be the propeller, and as 
1862, naval warfare had generally been carried on above | no other than the one fitted that could be depended 
the water surface, and fighting ships had been so con- | upon to give an increase in speed was available, Mr. 
structed that their offensive and defensive equipment had | Thornycroft invented that which now bears his name. 
























































Fig. 109.—Torpedo Boat for Norwegian Government, by Thornycroft and Co., 1873 


been carried above the water-line, their armour plating 
only extending sufficiently below it to protect their sides 
from shot when rolling. To preserve the necessary 
buoyancy to enable them to carry their guns and side 
armour, the bottoms of all such ships were kept as light 
as possible, and were as a consequence their most vulner- 
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On the official trial of the boat with this new propeller, 


which took place on the Thames in October, 1873, the | 
distance run in the hour was 17-22, or practically | 


17} miles. The steam pressure during this trial averaged 
85 lb. per square inch, and the vacuum in the condenser 
253in. The steering of the boat was effected from 
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Fig. 110.—Torpedo Boats for Austrian and French Governments, by Thornycroft and Co., 1875-6 


able parts, and liable to destruction by explosives de-|the steering compartment by motion being com- 


posited and fired under them. 

The first systematic attempt to use boats armed with 
such missiles as torpedoes was, we believe, made during 
the American civil war of 1861—65; but the boats then 
used were either specially designed submarine craft, or 
ordinary steam launches fitted with outrigger torpedoes. 
Neither type of boat was, however, suited for the pur- 
pose; the submarine one, on account of the difficulty of 
steering it under water, and the risk run of its becoming 
its own destroyer; and the launch failed through want 
of speed, and the betrayal—except on very dark nights 
—of its whereabouts to the enemy. 

It was soon found, both in America and at home, that 
with the one exception of “adequate speed”’—a vital 
one—most of the requirements necessary to a successful 
torpedo boat could be satisfied. The attaining and main- 
taining a high speed with small boats remained, however, 
an unsolved problem until 1871, when Mr. Thornycroft, 
of Chiswick, brought out the far-famed boat Miranda—a 
vessel under 50ft. in length—which on trial attained the 
then astonishing speed of nearly 16} knots an hour 
through the water. 

Of the European Governments who recognised this 


advance made in small boat propulsion, the first to give | 


Mr. Thornycroft’s firm an order for a torpedo boat was 
the Norwegian, in 1878. This boat was 58ft. long and 
7ft. 6in. beam, and drew 3ft. of water, the stipulated 
speed being the attainment during a run of one hour’s 
duration of sixteen English statute miles through the 
water. In Fig. 109 we give an illustration of this boat in 
plan and elevation, the latter showing in dotted lines the 
disposition of its several compartments. The hull was 
constructed entirely of steel plates and angle bars, and 
was divided into six water-tight compartments by the five 
bulkheads shown, the extreme forward and after compart- 
ments being for stores, their adjoining ones wells—fitted 
with seats for the crew—provided with movable steel 
covers for protection on going into action, or in rough 
weather; and the two midship compartments, which 
were permanently covered with ,j,in. thick steel plating 
—to withstand Martini-Henry bullets—were appropriated 
to the propelling machinery and steering gear, as shown. 

The engines were ordinary inverted two-cylinder com- 
pounds, capable of developing about 90 indicated horse- 
power; fitted with a surface condenser, to enable the 
vessel to be run in salt water without injury to the 
boiler, which was of the locomotive type; its shell being 
of steel, the fire-box and stays of copper, and the tubes 
of brass. The air, circulating, and feed pumps were 
driven by an independent engine, as it was then believed 
to be impossible to run them at the same speed as the 
main engines. 

On the preliminary trials of this boat, she being fitted 
with an ordinary propeller, it was found that the contract 
speed—sixteen miles an hour—could be done without 


difficulty ; but as the Norwegian Government had offered | covers only. 
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The propelling machinery was similar to that j 
smaller boats, but capable of developing 200 indie the 
horse-power ; and the air supplying the boiler Pea 
was forced into an air-tight stokehold instead of dine 
under the fire-grate. On the speed trials of the Austr 
boat on the Thames in 1875, she ran 18:2 knots on 
hour, or 8°2 knots over the contract speed, the 
pressure averaging 105 1b. per square inch, and the 
vacuum 25}in. during the run. In the two hours ‘ 
of the French boat, the distance covered was 36°Gr 
knots, or justover the contract speed, the average ste . 
pressure being 108 lb. per square inch, and the Vacuum 
25in. ’ 

At the time that Messrs. Thornycroft and Co, w, 
busy with the building of torpedo boats for the Austria 
and French Governments at Chiswick our own ae 
authorities had under construction in the dockyard » 
Pembroke the first and only ship in the British .. 
built specially for torpedo service. This was the ig 
built twin-screw torpedo vessel Vesuvius, which had the 





| following dimensions :—Length, 90ft.; beam, 22ft.; water 


draught, 8ft. 6in., and displacement 245 tons, 

Being the first vessel in the Navy of her type, and 
intended for a peculiarly delicate service in time of war 
in order to perform it efficiently, it was necessary tha 
she should be able to approach an enemy with the least 
possible noise, and to steam ahead or astern with equal 
facility. To this end she was fitted by Messrs. Maudslay 
Sons, and Field with two pairs of inclined inverted. 
cylinder direct-acting surface-condensing engines, capable 
of developing 350 indicated horse-power, the cylinders 
being 22in. diameter, and Ift. 3in. piston stroke. These 
engines at first drove two 3-bladed Griffiths screws 
6ft. 6in. diameter, and 8ft. mean pitch, which on trial 
at 141°87 revolutions a minute developed 378°5 indicated 
horse-power, and gave the vessel a speed of 9 knots, 

Steam for the engines was supplied by an oval boiler 
specially constructed to burn coke, a large fan being 
fitted at the base of the chimney to create an induced 
draught to the furnaces, and assist its combustion. To 
carry off what smoke was made and keep it out of sight 
as much as possible, the boiler chimney was led along 
the top of the deck to the stern of the vessel, and the 
smoke ejected close down to the water; the chimney 
being also capable of being raised to a vertical position if 
required. The boiler was worked at a pressure of 100|b, 
per square inch. 

It being a necessary condition that the vessel should 
steam with equal facility in either direction—ahead or 
astern—she was put on the mile for four runs astern, but 
the steering gear having become deranged, recourse was 


| had to steering her by her screws; the mean speed 
| attained by this means being 7°778 knots an hour. 


As the Thornycroft propeller had by the end of 1875 
been found, wherever adopted, to give a considerable 
accession of speed, the Vesuvius had her Griffiths screws 
removed, and replaced by two three-bladed Thornycroft 
propellers of 6ft. 7in. diameter and 7ft. 9in. pitch, and wes 
again put on the measured mile, with the following 


| results :—The mean speed of six runs ahead with and 


municated from the steering wheel to the tiller | 


against the tide, was 9°83 knots, as compared with 9°35 
with the Griffiths; and in four similar runs astern, 


by wire ropes simply run through eyes at inter- | 8°06 knots, against 7°77 with the Griffiths. 


vals along the boat’s sides. Boats of the same size | 


Shortly before the Vesuvius was put on her preliminary 


|as the one we illustrate, and similar in all particulars, | trials in Stokes Bay, Messrs. Yarrow and Co., of Poplar— 


with the exception that the air, feed, and circulating | a rising firm of steam launch builders, which has, like 


pumps were worked off the main engines instead of 
being independently driven, were made for the Swedish | 
and Danish Governments, with a resultant increase in | 
speed, that in the case of the Danish boat being 18-06 | 
miles, or 153 knots, in the hour. } 


Messrs. Thornycroft and Co., since made a world-wide 
reputation as builders of fast torpedo boats, destroyers, 
&c.—completed the first torpedo boat ever built by them. 
This was a small steel boat for the Dutch Government, 
66ft. long and 10ft. beam, propelled by a single screw 


In Fig. 110 we give illustrations in plan and! driven by high-pressure engines, having two cylinders, 





llin. diameter, with a 
piston stroke of 1ft. 2in., 
steam for which was sup- 
plied by a locomotive 
boiler. The boat was 
armed with a spar tor- 
pedo, and had a speed cf 
about 14 knots. Sle 
was followed in the sae 
year by one built fer 
the French Government, 
which was 75ft. long ly 
10ft. beam, fitted with 
similar engines and bo:ler 
as the smaller vessel, end 
armed in the same wey. 
In 1876 a duplicate of tle 
French boat in every re- 
spect, and with similar 
armament, was built fcr 
the Danish Navy. l'igs. 
111 and 112 show tle 
outside appearance afloat 
of the two last-mentioned 
vessels. 

During the constrve- 
tion of Messrs. Yarrow’s 
first torpedo _ boats, 
Messrs. R. and 
Green, of the Blackwall 


Fiz. 111.—Torpedo Boat for French Government (Euilt in 1876 by Yarrow and Co.) Yard, Poplar, were buile- 


sectional elevation of the torpedo boats supplied 
by Messrs. Thornycroft and Co. in 1875—6 to 
the Austrian and French Governments. These were 
of larger size than the Norwegian boat, their dimensions 
being :—Length, 67ft.; beam, 8ft. 6in.; and water draught, 
4ft. 3in. The Austrian boats were guaranteed to do 15 
knots in a run of one hour’s duration; and the French 
18 knots in a continuous run of two hours. The boats 
were built of somewhat thicker plating than the Scan- 
dinavian craft, and differed from them in having the 
spaces forward and aft of the machinery permanently 
decked over instead of being covered with movable steel 





ing to the order of tle 
British Government her Majesty’s steam troopship Assist- 
ance, illustrated in Fig. 113, a vessel intended exclusively 
for home service. This ship was constructed throughout 
of iron, and was of the following dimensions :— Length, 
250ft.; beam, 38ft.; depth of hold, 14ft. 2in., and loaded 
displacement 2000 tons. She was built in seventeen water- 
tight compartments, having fore and aft collision bulk- 
heads, and thirteen water-tight doors. The lower deck 
was of iron, planked over and made water-tight, and 
fitted with scuttles, serving the purpose of a double 
bottom, and preventing—in case of being stove in—the 
water rising above the orlop deck. 
A peculiarity in this vessel was her fitness for the 
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transport of horses, she having been fitted for stalling | frigate, 220ft. long and 48ft. beam, designed by the pre- | built of galvanised mild steel. They had compound 
130 on the main deck, and eight officers’ horses on the | sent Sir Ei. J. Reed, C.B., and built to carry—with only | surface-condensing engines with a locomotive boiler ; 
8700 tons displacement—side armour from Tin. to 9in.| the air, circulating, and feed pumps being driven 


upper deck. To provide for their comfort, they being as 
pan very bad sailors, she was rigged with three iron 
Je masts, with stump top-masts, without yards of any 
kind ; all the sails carried being rigged fore and aft, and 
only just sufficient to prevent rolling. When infantry only 
were carried, the horse stalls were removed, and the 
main deck easily converted to their accommodation. — 
The propelling machinery of the Assistance, supplied 
and fitted by Messrs. Humphrys, Tennant, and Co., of 
Deptford, consisted of a pair of inverted direct-acting 


gurface-condensing compound engines of 200 nominal | 





Fig. 12—Torpedo Boat for Danish Navy, by Yarrow and Co., built in 1876 


horse-power, the low-pressure cylinder being 80in. dia- 
meter, and the high-pressure 42in., with a piston stroke 
of 3ft. 6in. Steam was supplied by four two-furnaced 
boilers, weighted to a pressure of 601b. to the square 
inch, and having a total heating surface of 4330 square 
feet. 

The engines drove a three-bladed Hirsch screw 18ft 
diameter and 18ft. pitch. On her full-power trial on 


the mile, the mean of six runs made gave a speed of | 


ship of 12 knots an hour, which was considered a highly 


satisfactory result, and the engines worked with remark- | 


able smoothness and regularity throughout, entirely free 
from hot bearings. The ship answered her helm with 
great promptness, she being steered by Mr. Macfarlane 
Gray’s automatic steering gear, this being supplemented 
by hand gear turning right and left-handed screws, for 
use in case of accident to the steam gear. The anchors 
were raised and lowered by a Harfield steam windlass, 
the engine of which also worked a capstan on the fore- 
castle for catting them. As a troopship, the fitting of 
the Assistance left little to be desired, she having 
spacious quarters for a crew of 112 all told, and excellent 
accommodation for 800 troops and 130 women and 
children. 

Although the year 1875 brought prominently into 
notice the addition of another firm—Messrs. Yarrow and 
Co.—of fast steam launch and torpedo boat builders on 
the Thames, it did not add to the number of existing 
shipbuilders on that river, as it was in that year that the 
shipyard and engine works of Messrs. J. and W. 
Dudgeon were closed, owing, among other causes, to 
the death of one of the partners, and the illness of the 


other, the engine works passing into the occupation of | 


the Electric Power and Storage Company, and the ship- 
yard being utilised as a petroleum store. During the 
existence of the shipyard and engine works, many fine 
and notable vessels with their propelling machinery had 


been constructed therein, only a few of which we have | 
noticed in our articles, as many of them were very fully | 
described, and some illustrated, in the issues of our | 


journal at the time of their production, and have there- 
fore not needed repetition. We may, however, here 
mention that the firm of Messrs. J. and W. Dudgeon, 
while existent, built in all, at Limehouse and Cubitt 
Town, 134 vessels of all descriptions. 
_ So far as the shipbuilding and marine engineering 
interests of the Thames river were concerned, we think 
ij may without dispute .be said that the. fourth decade 
of the Victorian reign, 1867—1877, was a record one for 
those interests, as within its limits not only had some 
of the finest ships that ever floated on its waters been con- 
structed, but'there were more in number and types than 
had ever been previously recorded. It is, however, 
remarkable that within the decade, especially in its last 
years, so many of the ships ordered by foreign Powers, 
and constructed in Thames shipyards, should have 
changed ownership either on or before completion. Of 
these may be noticed the fine ships Misoudiye and 
Memdouhiye, built by the Thames Ironworks Company ; 
the Orion and Bellisle by Messrs. Samuda Brothers; the 
unfortunate Independenzia, and others—all, we believe, 
purchased by our own Government—ships that were fully 
noticed in our issues at the time of their completion and 
needing no further reference here. 
. The last year—1877—of this decade is, however, par- 
ticularly noticeable as the one in which the Foo-soo, 
the first ironclad builtin England forthe Japanese Govern- 
ment, was constructed by Messrs. Samuda, of. Poplar. 
As she embodied some special features in her construc- 
tion, a brief description of her may be of interest. 

The Foo-soo was an iron armour-clad twin-screw 


thick, with guns, stores, &c., at a speed of about 13 knots an 
hour. In her construction her designer introduced a new 
system of framing, the frames being continuous from keel to 
main deck, and instead of the usual armour-shelf, a strong 
longitudinal girder, well supported by brackets, was 
worked upon the outside of the frames, at the proper 
height and projecting beyond them. Upon this bracketed 
girder the armour and wood backing were placed, giving 
as a result exceptional strength where the lower edge of 
the armour ,.was connected with the frames. The ship 
had iron decks, and was 
built in thirty-two water- 
tight compartments. She 
was armed with four 
15}-ton, and two 5}-ton 
breech - loading Krupp 
guns, so arranged as to 
command the whole 
horizon. 
The propelling ma- 
chinery of the Foo-soo, 
supplied by Messrs. Jno. 
Penn and Sons, consisted 
of two pairs of trunk 
engines on the compound 
principle. The contract 
power of these, and speed 
of ship, were 3500 indi- 
cated horse, and 12} 
knots respectively, but 
on the official trial the 
speed of ship realised 
was 13°16 knots, and the 
power developed by the 
engines when making 
93 revolutions, the steam 
pressure being 59 lb. per 
square inch, was 3734 
indicated horse; thus 
exceeding the contract 
in both cases, in engine 
power especially by 234 
horses. 
The Foo-soo was barque-rigged, and could cruise any 
distance under sail alone, while her bunker capacity— 
360 tons—enabled her to steam 4500 knots at a 10-knot 
speed. Possession of this ship—by purchase—was desired 
| by the British Government, but the Japanese Admiralty 

altogether refused to entertain any application with that 
| intent, notwithstanding very liberal offers beyond her cost 
price were made by more than one Government. 

The year 1877 is also notable as the one in which 
torpedo boats were first built on the Thames for the 
British Government; Messrs. Thornycroft and Co. and 
Messrs. Yarrow and Co. having each in that year com- 
pleted the first boats of that type ordered for the British 
Navy. The first boat built by Messrs. Thornycroft and 

Co. was the Lightning—fully described and illustrated in 
| ou: issue of May 18th, 1877—a vessel 84ft. long over 
all by 10ft. 10in. beam, and drawing about 5ft. of water, 
| at which draught she was guaranteed by her builders to 








independently. The indicated horse-power was about 
420, and the speed on trial 20} knots an hour. These 
boats were armed with spar torpedoes, each of which con- 
sisted of a long steel spar carrying a torpedo at its end, 
which was lowered when approaching the enemy, so as 
to explode under her bottom or against her side. The 
torpedo itself was a metal case containing a highly 
explosive compound, such as gun-cotton or dynamite, 
which was fired either by contact or electrically at the 
moment of impact. As the Whitehead torpedo—which 
was self-propelling—had at this date (1877) been intro- 
duced, the spar torpedo was destined soon to become 
a thing of the past, or, if retained, it would be for the 
purpose of destroying booms stretched across harbour 
entrances, mooring buoys, or isolated unprotected 
vessels. 








NEW GOODS STATION, GREAT NORTHERN 
RAILWAY, MANCHESTER. 


WE publish this week a series of engraving and plans 
representing the new goods station and its approaches, 
which are in course of construction near Deansgate- 
street, Manchester, by the Great Northern Railway 
Company, and a part of which was opened for traffic on 
the 1st of July, practically fifteen months from the date 
of its commencement. 

It is necessary, before describing the characteristics 
and progress of this undertaking, to recapitulate briefly 
the reasons which have led the Great Northern Railway 
to open up so vast a goods depot on its own account 
in the north-west capital of England. They are as 
follows :—For the past forty years or more the company 
has had no independent outlet or inlet for its traffic 
from Manchester and the surrounding district. As aptly 
put by the Manchester Guardian on the opening day, 
its interests in regard to the collection, carriage, and 
distribution of goods in this part of the country have 
been left in the hands of the Manchester, Sheffield, and 
Lincolnshire Railway Company, now known as the Great 
Central Railway Company, and in the hands of the agents 
of that company, Messrs. Thompson, M’Kay, and Co., 
Limited, the well-known carriers. Great Northern traffic 
for the east, south, and west of England has been worked 
through the Ducie-street depét, and transferred to the 
Great Northern line at Retford by Great Central officials, 
wagons, and engines. Traffic to the West Riding of 
Yorkshire was similarly conveyed to Ardsley, and the 
Midland traffic was conveyed by trains engined by the 
Great Central sometimes right through to Nottingham. 

When, however, the Great Central Railway Company 
decided to open up direct and independent communica- 
tion with London, the Great Northern Company thought 
that the time had come to determine the agreement for 
interchange of traffic which had existed so long between 
them, and the result has been the erection of the 
gigantic station or depdt in Deansgate, which is the 
subject of the present paper, and upon which nearly one 
million sterling has already been spent. This station is 
connected with the; Cheshire lines by an approach 








indicating 850-horse power. Being intended for use in 
a rough sea if necessary, and in order that she might 
keep the sea for some time, her cabin and crew accommo- 


previously constructed by her builders. 

The boat was armed with the Whitehead torpedo, pro- 
jected by means of a discharging apparatus, the torpedo 
itself being charged with compressed air for its propulsion. 
To those interested in the arrangement of this first of the 
British torpedo boats we would refer them to the issue 
of our journal previously indicated. 

The first boats delivered to the Admiralty by Messrs. 
Yarrow and Co. were two in number, constructed 
in 1877, and were each 86ft. long and 11ft. beam, 








dation were on a larger scale than in any of the boats | 


| considerable magnitude. 











Fig. 13—H.M.S. Assistance, built by Messrs. R. and H. Green, 1875 


do 18 knots an hour on trial. Her engines, which were | viaduct, and as the joint arrangement for the use of 
similar to those of the French boat, were capable of | these lines still holds good, by the new scheme the Great 


Northern Railway can make up its own goods trains in 
its own station at Deansgate, and run them by its own 
engines to the places before mentioned, where they join 
the Great Northern line proper. 

The work which has been accomplished already is of 
Although only two out of the 
five floors of the depét, the high and low-level 
stations, are actually in use at the present time, the 
approach viaduct and the high and low-level yards out- 
side the station are in a very forward state, and practi- 
cally complete in many respects. Parliamentary authority 
for the construction of the work was obtained in 1895, 
and the contracts were let in the latter end of 1896, but 
the undertaking was not taken thoroughly in hand until 
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late in the spring of last year. Moreover, the strike in 
the engineers’ trade greatly delayed the execution of the 
work. Its progress, therefore, up to the present time is 
very remarkable. 

The designs for the new buildings and the approach 


viaduct, with all their accessories, were prepared by Mr. | 


W. T. Foxlee, M. Inst. C.E., who has also carried out the 
execution of the works, the designs having been after- 
wards approved by the engineer-in-chief of the Great 
Northern Railway, Mr. A. Ross, M. Inst. C.E., who 
subsequently took office in the company. Mr. W. T. 
Foxlee has been ably seconded by his two assistant 
engineers, Mr. J. A. Thornton, A.M. Inst. C.E., and Mr. 
F. W. Hunt, who have been untiring in their efforts to 
push on the work. The contractors for the work generally 
were Messrs. Robert Neill and Sons, of Manchester; 
the steel work, of which 12,000 tons were required, being 
supplied by Messrs. Heenan and Froude, of Newton Heath; 
Sir William Arrol and Co., of Glasgow; and Messrs. 
Keay, of Birmingham. The hydraulic machinery— 
notably the cranes and hoists—have been chiefly supplied 
by Sir William Armstrong, Whitworth, and Co., and a 
portion by Messrs. Musker, of Bootle, and Messrs. 
Higginbottom and Mannock, of Manchester. Some idea 


of the magnitude of the work may be obtained from the 

following data: 800 men have been almost continuously | 
employed upon it; about 100,000 tons of material have 
been excavated for the foundations ; and 25,000,000 bricks, 
50,000 tons of concrete, 12,000 tons of mild steel, and | 
about a million and a-half of granite sets and hardwood 
blocks have been required. 


If the rivets used in the 
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CHESHIRE LINES 


steel work were laid end to end they would reach to a 
distance of sixty-five miles. 

The work of demolition which had to be effected in the 
vicinity of Deansgate was enormous. About nine acres 
of streets and houses, including Alport’s brass foundry, 
and a host of hotels, inns, and public-houses, a chapel, 
burial ground, central school, and other institutions were 
swept away or bridged over, the value of the land being 
nearly two-thirds of a million sterling. From Peter-street 
to Great Bridgewater-street, and from Deansgate to Wat- 
son-street, the whole space is absorbed entirely in the 
depot and the high and low-level yards. Beyond this 
the approach viaduct has also cleared extensive spaces, 


though the main streets have been left open beneath gir- | 


der and brick bridges. The front of the Great Northern 
Railway Company’s premises facing Deansgate is to be 


allotted for thirty-two shops of good style and appear- | 


ance, an engraving of which will appear in our columns. 
The site which remains from the demolition of the chapel 
and burying ground it is proposed to utilise as a potato 
and vegetable market. 

The general plan of the new station and its approaches 
can be seen from the accompanying engravings of the 
high and low-level portions of it. Mr. Foxlee prepared 

'for the chairman and directors of the Great Northern 
Railway several alternative schemes for dealing with the 
| goods traftic, the effort being to secure as extensive a 
working space for lines, platforms, and sidings, as well as 
for warehouse accommodation, as the ground available 
| would afford. The plan ultimately adopted was to have 
' two separate goods stations, one over the other, with 





GOODS STATION 
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high and low-level yards, for marshalling trains and accom- 
modating the wagons, outside the building. Communica- 
tion between the high and low-level yards is effected by 
means of an incline, on either side, descending at a 
gradient of 1 in 28. At the lower end of each incline is 
'a level shunting neck, into which eight wagons can be 
pushed by the shunting engine, whilst the points leading 
to the low-level yard are turned. There is room in this 
siding for more than eight wagons, but it is considered 
that eight is a suitable number to deal with on the incline. 
Thus, trains can be marshalled with the utmost rapidity, 
the loaded wagons being drawn out, by means of hydraulic 
capstans, from the low-level station into the low-level 
yard, from thence shunted by the shunting engine, eight 
at a time, up to the high-level yard, and made up into 
trains at once, starting along the viaduct to the junction 
from there. It is, of course, with the high-level yard 
‘that the approach viaduct communicates. When we 
compare this plan, for working two independent floors 
| or stations, with that adopted at the London-road goods 
station, Manchester, where the wagons are raised one by 
one through an opening in the floor by a hydraulic lift, 
| the advantages gained by the new method are apparent. 
It must be remembered that the two inclines will deal 
| with sixteen wagons simultaneously. Over 500 wagons 
' can be accommodated upon the two levels of the Deans- 
gate Station, and upon the high and low-level yards, at 
lone time. Within the stations themselves there is line 
and platform accommodation for sixty wagons upon the 
high-level and eighty wagons upon the low-level. Upon 
| the high-level yard there are ten sets of rails and sidings, 
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from the engraved plan, independently of 
It is from the high-level, therefore, that it 
to run the London traffic, as trains can be 
tive of destination and run straight off. 


as can be seen 
the inclines. 
is proposed . 

de up irrespe ; 
whe dhe traftic for mixed de 
on t : : : 
marshalled on the high level in their proper order. 

The approach viaduct, the inclines, and the shunting 


necks are shown upon the low-level plan, In order to | 


vet head room beneath the inclines, where they sweep 
across the roadway of the low-level yard, instead of brick 
arches as elsewhere, main girders of steel are employed 
with “trough girders.” to connect them, within which 
the sleepers for the rails are laid. Detailed drawings of 
these trough girders will be given lateron. A photograph 
of the western incline, with the shunting engine upon 
the branch leading to low-level yard, is given on page 
930, The viaduct itself is composed partly of brick 
arches and partly of steel girder bridges, as may be seen by 
oneof the photographs engraved to-day, showing the girder 


bridge over Great Bridgewater-street, and two of the brick | 
arches. The Deansgate-street girder bridge, or rather one | 


wirder of it, is the subject of another photograph engraved. 
Lal . . . . . 
Drawings of it will also be given. The main girders are 


124ft. Tin. in total length, with a span of 112ft. 4in., and | 


a depth of 10ft. 6in. The ends rest on circular steel 
rockers, Which lie within steel forgings, the rubbing 
plate below being faced with phosphor bronze, this having 
been found the best material for the bed to slide on. This 


is a plan which was adopted by Mr. E. Andrews, Mem. | 


Inst. C.E., on the South-Western Railway bridge at 
Barnes. 
bottom flanges of the girders is jin. Two plates at 
extremities, up to seven in the part where greatest 
strength is required, are employed. Cast iron bed and 
rubbing plates are used for other girder bridges. An 


street bridge to satisfy the municipal authorities. 

The high-level yard, which is outside the station, is 
built upon a series of steel stanchions supporting stecl 
girders, between which Qin. brick jack arches are turned. 
The stanchions are practically H steel girders set on end, 
and at their bases are cast iron guards to protect them 
from injury. Details of these guards will be published, 
as they are of special design. The stanchions rest upon 
granite blocks which are laid upon concrete foundations 
going down to the sandstone rock. The jack arches are 
covered with concrete, and asphalted to prevent their 
leaking. Details of drainage, filling in of arches, asphalt- 
ing, &e., will be given hereafter. Thus the whole of the 
low-level yard is practically roofed in, and it is proposed 
to extend platforms from end to end of it at a future 
time, in order to increase the loading-up facilities. There 
is a truck weighbridge on either side. Four lines of rails 
are on the low-level yard, with turntables at their 
extremities both ways, and hydraulic capstans for shunt- 
ing. The girders on the outside of the high-level yard 
have a thick band of Derbyshire grit resting upon the 
top, and on this a brick parapet wall is built. 

The station or goods depot itself is seen in the plan 
upon the right side. It is entirely of fireproof construc- 
tion, being practically a series of storeys built of mild 
steel stanchions with connecting girders, cast iron junc- 
tion boxes being employed to join them, and cross girders, 
with jack arches turned between them, forming the floors. 
The walls are constructed in a most substantial manner, 
the lower portion consisting of blue brickwork in cement 
and the upper portion of hard local red bricks relieved by 
blue-brick bands. The brickwork of the station is wholly in 
cement, The steel stanchions rest on large granite bases, 


which are bedded upon blue-brick and concrete foundations 
going down to the solid rock, as is also the case with the | 
walls. Each stanchion is calculated to sustain a weight of | 


650 tons, when the warehouses and stations are fully loaded. 
We give a photograph on page 230 which represents the 
constructive arrangements of stanchions and girders very 
clearly, 
as it will be when completed, is also shown. It is 267ft. 
long, 217ft. wide, and the height of the whole five storeys, 
when finished, will be 75ft. above street level. 
lowest floor is, of course, the low-level station. This 
has four lines of rails running into it, with turntables 
at both ends, outside. There are four platforms, 
with offices for the accommodation of the checking 
clerks, Spacious roadways, paved with 
Jarrah hard wood blocks, as is the case with all the 
internal roadways of the depot, open both from the 
north and south entrances of the building, which are 
between blue-brick piers, forming the walls. These last 
are 85 to & bricks thick. At the southern end of the 
station they are connected beneath the surface of the 
ground by inverted arches, in the event of any subsequent 


disturbance of the foundations being necessary. The 
ide walls consist of piers rather less thick. As will | 


be seen on page 230, upon the platforms are fifteen 
30-cwt. hydraulic cranes, for loading and unloading trucks. 
Jack arches are turned everywhere for the floors, when 
the height renders this practicable, even beneath the 
platforms ; the object being to reduce charges for main- 
tenance, these being, of course, correspondingly heavy, 
when a quantity of paint-work has to be periodically 
renewed. On the Watson-street side of the station, 
openings between piers lead into a covered roadway. 


Over this are six hatches, which communicate by hydraulic | 
Lorries can draw in | 
The entrances | 


hoists with the warehouses above. 
here, and load or unload under shelter. 
at the four corners of the premises embraced by the 
station, low-level yard, and their accessories, are seen in 
the low-level plan, as well as the piers of the sloping 
approach which leads from the corner where Watson- 
street and Peter-street join to the high-level station. 
The main entrance is a double one out of Deansgate. 


The high-level station’ is entered by the sloping ap- | 


proach—which, like all the outside roads of the depot, 
is paved with granite setts—from the Deansgate side. A 
broad roadway, as marked in the plan, extends round 
two sides of the building within it; but it is intended to 


stinations will be made up | 
he low level, and the wagons will be subsequently | 


The thickness of each plate in the top and | 


The elevation of the station, towards Deansgate, | 


The | 


Australian | 


—— the width of that which lies to the east for an | 
additional platform. There are, as at present arranged, 
| to be six sets of lines, and five platforms adjoining them, 
| with no less than twenty-five cranes. Jour exterior 
hydraulic cages will be worked from stagings resting on 
steel cantilevers on the Deansgate side. They will com- 
jnunicate with the three warehouse floors above the 
high-level station, as well as the hatchways and hoists 
on the Watson-street side; there are also two 40-cwt. 
hoists and additional hatchways, which communicate 
from floor to floor. The cages have counterweights to 
assist the hydraulic power. The steel cantilevers will 
also form the support for a roof, which will extend over 





| the exterior siding, marked in the low-level plan; loading 
| and unloading will therefore be performed under shelter. 
| One of the three similar warehouse floors which will | 
; surmount the high-level station is given in the plan, 
| showing the cages, hoists, and hatches which are asso- | 
| ciated with it and with the other floors. A series of 
| tramways, with trucks and turntables, will be arranged 
| upon these for facilitating the removal of goods from one 
| part of the warehouse to another. ‘This naturally leads 
| to a point which must now be alluded to. An important 
| feature of the building has yet to be described. It will 
| be noticed, in both plans, that hoists are marked as 
|**leading to canal,’’ on the south side. This is the 
Bridgewater Canal, a branch of which, shown in dotted 
lines in the low-level plan, runs in a canal cut through | 
| the sandstone 35ft. or 40ft. below the approach to the 
| low-level station. It is proposed to have two subways 
| opened, associated with the hoists before alluded to, 
| running direct to the tow-path of the canal branch, which 
|is to have a wide “ gire” excavated and arched over, 
| lines being led along it for trucks similar to those used on 
| the warehouse floors, so that goods arriving by canal can 
be hoisted up to the stations, or to either of the ware- 
house floors, without breaking bulk. This is an excellent 
| idea, as it will make this Great Northern depot the first 
| railway warehouse in Manchester in direct communica- 
| tion with the Ship Canal. Mr. Foxlee has provided 
‘against any possible subsidence of the low-level yard 
| lying over the site of the canal by laying a large quantity 
| of cast iron girders, bedded in concrete, right across the 








ornamental face has been designed for the Deansgate: | MESSRS. MANN AND CHARLESWOATH’S STEAM CART 


{line at a great depth beneath. These will effectually | 


| protect the crown of the canal arch. 


warehouses, as well as the adjoining yards and approaches, | 
are all lighted with electricity, the power being supplied by | 
the Manchester Corporation. Excellent stables have | 
| been constructed for about eighty horses beneath the 

approach viaduct arches, near Bridgewater-street. The 
| stables are paved with “ Cliff's granitic paving,” which 
| is scored with indented lines for facilitating drainage. It 
| looks very nice and clean. 

About one half of the station premises was opened upon 
the 1st of July, the first lurry load arriving at 6.20 a.m. 
| By the evening the surrounding streets were lined with 
lurries and trolleys waiting for their turn to unload, but | 
Mr. L. Brightman, the district goods manager, and his | 
staff of 350 men, were well able to cope with the traffic, 
and the first goods train steamed out exactly at the time 
appointed, which was between 5 p.m. and 6 p.m. 

During the progress of the work the Right Hon. W. L. 
Jackson, M.P., chairman of the Great Northern Railway 
Company; several other members of the board of 
| directors; Mr. Charles Steel, the general manager; Mr. A, 
Ross, chief engineer ; Mr, R. H. Twelvetrees, chief goods | 
manager; and Mr.J, Alexander, superintendent of the line, | 
have frequently visited the scene and taken much interest | 
init. Mr. E. Coward, the local director, has been constantly 
|; on the ground, and Mr. Alexander, Mr. A. Ross, and Mr. 
Twelvetrees were unwearied in their efforts to make the 
opening day a success. The new Deansgate station and 
its approach viaduct may be described as a marvel in 
mild steel, and its successful opening in so short a period 


Mr. Toxlee, who is responsible for the design and carry- 
ing out of it, as well as upon the administrative powers 
of the engineer-in-chief. We hope to give interesting 
details of the work another week. 








THe LayiaNo AsPHALT.—Mount Laviano is one of the principal 
| peaks of the Apennines in the province of Salerno, It rises to a 
height of some 5500ft. above the sea, It is of limestone, in many 
parts saturated by asphaltic bitumen, and in some places above 
the calcareous strata sandstone full of asphalt occurs. The 
| quality of the product is of the first class, and capable of being | 
| used-for any of the numerous purposes for which asphalt is 
applicable. The establishment owned by the Neapolitan Mining 
Company is worked by 600-horse. water-power at Olevano, and 
their stores for local sales are at Naples. ‘The present mine is at a 
height of 4500ft., and the products are carried by mules to the 
ae of Laviano, whence they are taken in carts to the workshop | 
at Olevano, 


STEAM CART. 


In our report of the Royal Agricultural Society's Show at 
Birmingham we mentioned a steam cart exhibited by Messrs. 
Mann and Charlesworth, Leeds, and designed to work within 
the restrictions of the Motor Cars Act. The engine was at the 
time scarcely completed, and practically no trial of it had 
been made. We have now pleasure in putting a small illus 
tration of it before our readers. It consists, it will be seen, 
of a little traction engine, over the back wheels of which fits 
a wagon body of special form, and provided with an indepen- 
dent pair of wheels of its own. When, however, the cart is 
in the position shown in the cut its wheels are outside, and 
concentric with the engine wheels, which are of the same 
diameter, and to which they 
are attached by a few steel 
pins readily removable. 
They then become driving 
wheels instead of mere 
trailers, and the great 
width of wheel face so 
gained prevents damage to 
the road, and obviates the 
necessity of using cross 
strips. The wagon can be 
tipped, and is provided 
with a windlass for pull- 
ing it back to the normal 
position. 

The engine, which can 
be used as an ordinary 
traction or portable when 
desired, is of compound type 
and is fitted with Mann and 
Charlesworth’s single ¢x- 
centric reversing gear. No 
pitch chains are used, the 
transmission being through 
cast steel toothed wheel 
gearing. The boiler, of 
ordinary locomotive type, 
is coke fired from one side, as seen in the cut, a water 
tank balancing the driving platform on the other side. By the 
use of a small condenser and superheater all visible vapour is 
prevented, and the condenser serves also as a feed heater. 
With a load of four tons this little cart has easily ascended, 
we are assured, an incline of 1 in 8. 

Coming within the motor car regulations, it can travel in 
charge of one man, and need not be accompanied by a steers- 
man or flagman. It is not affected by any restrictions of 


| working hours, or prohibition of going over bridges, but can 
; run during all hours of the day or night upon any public 
highway, whether in town or country. 


No licence is required 
so long as it is used exclusively for the conveyance of goods. 


| It is allowed to run at an increased speed, varying according 


to the weight of the vehicle. 








DOCKYARD NOTES. 





Tuk Japanese armoured cruiser Asama, launched not so 
very long since at Elswick, is expected to start for Japan at 
the end of the year, and her sister ship will follow soon after- 
wards. One or both will call at Devonport to coal, and will 
no doubt excite considerable interest there, as they represent 
a good deal that is novel in construction, and the type that 
is most likely to be the cruiser of the future. The big pro- 
tected cruiser appears to have had its day; indeed, neither 
Rossias nor Diadems appear likely toremainin favour. Naval 
opinion seems to demand that future cruisers shall embody 
all the best features of these two opposing types. A few 
years ago this would have been deemed impossible. If 
Santiago proved anything, it augured very badly for the 
Rossia type of ship with only a water-line belt as protection. 


| Her antithesis, the Diadem and Terrible types, come in for 


It should have been mentioned that the new stations and 


criticism, because of their vulnerable water-lines. Hence the 
evolution of the cruiser that is to all intents and purposes a 
swift second-class battleship. 





THE second-class battleship Edinburgh is reyorted due 
shortly at Portsmouth to act as tender to the Excellent, 
gunnery school. It is not stated whether she will replace 
the Hero, the present tender, or be additional to her. Both 
ships carry the old 45-ton 12in. breech-loaders, pieces carried 
only in their sisters and in the Collingwood. Ten years ago 
this piece was a wonderful gun, but now it is very much out 
of date, and of comparatively feeble power. The classing of 
the Collingwood, which carries four of them, as a first-class 
battleship, can only be due to a patriotic desire to swell our 


| list of first-class ships—she is totally unfitted for that idle. 
| As for the Edinburgh, her fighting value is small, though 


possibly she would do better than the Collingwood, since such 
armour as she has is liberally laidon. But the new 10in. 
wire guns in herturrets, and the saving thuseffected bestowed 
on a narrow belt forward, at the expense, if necessary, of her 
6in. guns also, would make her far more efficient. She is, 
however, so slow, and such a “‘ coal-eater,” that a reconstruc- 
tion is very unlikely. 

On the subject of “ coal-eaters,” the squadron going tu 
Bristol contains representative vessels with powers that way. 


i It was generally reported as the reason why they did not 


participate in the summer cruise of the reserve squadron, 
and apparently with truth. From time to time reports have 
been circulated about their engines giving out, but these 
have not been correct; the ships have generally managed to 


after its commencement reflects the highest credit upon | do their speeds very well, which, seeing they are by no 


means new vessels, and that they have the disadvantage of 
low freeboards, says much for them. But they steer only 
indifferently well, burn much more coal than our more 


| modern Majestics and Royal Sovereigns, and have been 


' unlucky in suffering from more than their share of minor 


mishaps when in active commission in the Mediterranean. 
Their turrets, too, have at times caused dissatisfaction in 
working, those of the Trafalgar being popularly supposed to 
have sunk some three-quarters of an inch. Altogether, 
though looked upon by many naval men as still the finest 


| fighting-ship type in the service, they are rather in disrepute 


otherwise. Both were built in the Royal Dockyards. 





Tue Victoria disaster, and the debatable value of the 110- 
ton gun, are responsible for such dissatisfaction as there is 
with the Sanspareil. Her unarmoured 6in. battery is also 
not liked. The Thunderer, being but a small second-class 


| vessel, cannot quarrel with her rdle of port guardship. The 
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Bristol people would probably have preferred Channel 
Squadron ships to visit them; but these reserve vessels are, 
after all, those that would do such “ defence of the Channel ”’ 
as war might render necessary, and, consequently, they are 
the most appropriate visitors. 





In the last issue of Toe ENGINEER there appeared a letter 
raising the question of artificial smoke or fog for purposes 
of naval warfare. By a curious coincidence almost the same 
question was raised in the Army and Navy Gazette of the 
same date by another correspondent. Neither writer seems 
aware that some years since experiments in this direction 
were carried out at Portsmouth with the torpedo gunboat 
Rattlesnake. If we recollect aright, the experiments were 
chiefly with reference to eluding searchlights by these means. 
The smoke producer was on board the Rattlesnake, and 
though the vessel was rendered invisible, her position at the 
head of the smoke column was easily calculated. And though 
a certain amount of elusion was shown possible by man- 
cuvring, nothing seems to have foliowed on the experiment. 
Similar trials were carried out on land with troops at a sham 
fight at the same time. In both cases the same argument 
obtained against them: that the general location of the 
object hidden was thereby made exceedingly obvious, and 
that since warfare, whether by sea or by land, tends in actuel 








THORNYCROFT GUNBOAT IN SECTIONS, 


| practice to be very much “shooting into the brown,” the 
advantages to be gained were rather theoretical. Further, 
the smoke-obscured soldier or ship hides his enemy, and so 
blunders along blindfolded, as it were. Possibly, since to have 
blindfolded the gunners would not have impaired Spanish 
shooting, Cervera’s fleet might have gained some slight 
advantage by some such device. But the Americans do not 

| seem to have felt favourably towards their self-created gun- 
powder smoke clouds. The whole idea of this “ artificial fog ” 
seems based upon a misconception of warfare and its primary 
object. - That is, to hit the enemy, not to avoid being hit ; 
the latter must be a secondary consideration to the side that 
means to win. 





Last Saturday's Le Yacht devoted most of its space to the 
| battle of Santiago. It reproduces—rather indistinctly—a 
| photograph of the Oquendo just after the battle. 

interesting to note that the accommodation ladders, both for 
port and starboard, are rigged, and that, from the position of 
the davits, the ship went into action with her boats in the 
ordinary cruising position. It is, of course, possible that the 
| ladders were rigged after she went ashore; otherwise, the 
suggestion is curious. All the ventilating cowls are standing, 
the funnels seem little hurt. Both masts are completely 
gone, the forebridge is very wrecked and twisted. The paper 





It is | 


SOUDAN RAILWAY 


states that most of the guns were found loaded. (n the 
results of the battle it bases an argument in favour of 
monitors—a curious departure for a nation which more than 
any other is associated with the high freeboard battleship. 








SOUDAN MILITARY RAILWAY. 


THE magnitude of the difficulties to be encountered in the 
military operations against the Mahdi, and in the transport 
| of troops, stores, and war material across the desert from the 
| depot at Wady Halfa to the railhead, are probably not suffi- 
ciently realised and appreciated by the public at home. 
Indeed, it is questionable whether the present operations 
could have been undertaken at all except with the assistance 
of modern and scientific aids to transport, such as those 
afforded by railway and steamboat communication. The 
accompanying photographs illustrate a train with one of 
Thornycroft’s gunboats—in sections—built on the Thames, 
and the locomotive is one of a number supplied by Messrs. 
Neilson, Reid, and Co., of Glasgow. It will be noticed that 
there are five tanks immediately behind the engine, and 
these, in addition to the ordinary tanks, contain the necessary 
| water for the desert run, there being only two water statious 
at miles 77 and 126 on a run of 230 miles, 
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HIGH-SPEED STEAM ENGINE. 


—— 





Wer think our readers will have little hesitation in agreeing 
with us that the little engine illustrated by a woodcut here- 


| 
| last, which shall merge into, or form part of, such advance 
| as shall be found to be due under the scale.” 
These terms were again put forward and led to a series of 
counter proposals, and a considerable amount of argument, 


| district. At a mass meeting of the Cyfarthfa, Dowlais, and 
Plymouth colliers the vote was almost unanimous to accept 

| the terms offered. 
The Ferndale colliers voted to a man in favour. The 


withand sectional drawings on page 228 is of a peculiarly happy | which lasted practically the day. Jinally, the Workmen's , Rhymney men decided to accept the terms and to send five 
Provisional Committee and the kmergency Committee were 

on the eve of separating, some members having really gone 
away, 


design. ‘The features which require particular consideration 
in motors intended to run for long periods without stopping 
have received their due amount of attention without the 
introduction of complica- 
tions which would tend to 
defeat the object aimed at. 
The wearing surfaces have 
been made of considerable 
size, and an efficient system 
of gravity lubrication has 
been applied to them all 
without exception. The 
main oil reservoir is raised 
above the cylinder cover on 
a steel column, and from it 
pipes lead to the various 
bearings. The method of 
lubricating the crank pins 
in particular will be noted 
from the section. 

The compactness of the 
engine is to be observed. 
The cylinders have only 
the thickness of a 
wall between them, whilst 
poth the high and low- 
pressure valves are quite 
close on either side, with 
short straight ports to the 
cylinder. Thiscompactness, 
of course, necessitates put- 
ting the excentrics inside the 
main bearings, and leaves 
no room for a central bear- 
ing, but this would never 
be insisted on in an engine 
of such small size. The 
low-pressure valve rod is 
guided, but evidently only 
because it was impossible 
to put the excentric in line 
with it without widening 
the bed plate. It is doubt- 
ful even then if the guide 
is necessary With a balanced 
piston valve, which must 
work with the greatest free- 
dom, as on both the high 
and low-pressure side these 
valves are merely ground 
in to special liners, and 
have no rings or packing 
of any description. But 
nevertheless the guide is a 
good thing: It is worth 
noticing also the form of 
glands used for the valve 
chests. These consist of 
separate gun-metal pieces 
dropped into position from 
the inside, and kept up 
to place by large nuts 
outside. This nut is seen 
best on the. low-pressure 
cylinder. The supply of 
steam is controlled by a 
Pickering governor. It 
enters the high - pressure 
valve chest and fills the 
hollow piston valve, passing 
to the lower end, whilst 
the exhaust, which takes 
place round this compara- 
tively thin valve, and also 
round the steam passage in 
the receiver forming part 
of the cylinder cover, is in 
a large measure re-heated 
by the hot walls in contact 
with which it moves. 








2) 
Tut Enovleer 





when another effort at conciliation was made. 











The low-pressure cylinder 
and valve chest coverand the 
crosshead guide are all cast 
in one piece. At the bottom of the guides a wiper lubricant 
trough is arranged. The following particulars will be of 
interest :—Cylinders, 2}in. and 5in. by 44in. stroke ; revolu- 
tions, 450 to 500 per minute ; working pressure, 250 lb. per 
square inch ; main bearings, 1?in. diameter by 3gin. long ; 
weight, 4 cwt. 3qr. In running order the engine is com- 
pletely enclosed by a sheet steel casing. 

We give also a part sectional drawing of Messrs. Coulthard 


COULTHARD’S 


and Co,’s circular water-tube boiler, which explains itself. | 


The effective heating surface is 65 square feet, with 11 square 
feet of superheating surface. The working pressure is 200 lb. 
per square inch, and the weight 6 cwt.3 qr. Liquid fuel 
is used, and steam can be raised to 150 lb. in eighteen 
minutes. This boiler was originally designed, we understand, 
for motor car and launch work ; to the former purpose with 
the engine already described it was applied in a motor lorry 
entered for the Royal Agricultural Show at Birmingham. 








THE END OF THE COAL STRIKE. 


As the end of the momentous strike is now attained, it 
may be acceptable to give the pit-head terms, which have so 
often been referred to, and with which the employers again 
met the Provisional Committee on Saturday last :— 

“This is to give notice, that from the 18th day of July, 
1898, this colliery will be open for work upon the following 
terms and conditions: (1) The terms and conditions of the 
Sliding Scale Agreement, known as the Old Scale, which 
terminated upon the 31st March last, to be embodied in an 
agreement which shall continue in force until the Ist of 
January, 1902, and be determined by six months’ notice on 
either side, to be given on the 1st of July, 1901, the 1st of 
January, 1902, or any other following 1st of July or ist of 
January, (2) The monthly holiday, known as ‘ Mabon’s’ 
day, shall be abolished, and no other holiday of a like nature 
Will be permitted. That an immediate advance be given of 
five per cent. above the wages in force on the 31st of March 





COMPOUND HIGH-SPEED STEAM ENGINE 


This led to the recall of the retired members, and the sub- 
mission by the coalowners of a clause which should form 
part of the pit-head agreement. This ran as follows :- 

‘Tf after the first day of September, 1899, the employers 
by virtue of this agreement reduce the wages of the work- 
men below 123 per cent. above the standard of December, 
1879, the workmen shall have the right of giving six months 
notice to terminate this agreement on the first day of any 
January or July next ensuing, notwithstanding Clause 1st 
| of the pit-head terms dated 18th July, 1898.’’ The employers 

further stated that the term of the agreement would have 
to extend for four years from the 1st of January, 1898, 
| instead ef three years, and that Clause 1 of the pit-head 
| terms would have to be altered accordingly. 
| It was at this stage that the evening conference was ended, 
| the Provisional Committee obtaining leave to submit the 
| final propositions to the workmen, and being allowed to 
| regard the terms as remaining open until Thursday. 

On Monday ‘‘Mabon”’ addressed the Cambrian Miners’ 

| Association at Pontypridd, and gave a detailed description of 

the negotiations, and defended himself from the strictures 
passed upon him and the Committee in not having sufficient 

backbone to arrange a settlement, without again coming to 
| them, a responsibility, the hon. gentleman left to be inferred, 
| which was undesirable. 

‘‘ Mabon” then reviewed the terms with the added clause, 
and said: ‘‘ The Provisional Committee had honestly refused 
to accept the responsibility of a settlement, because the 
terms were not so satisfactory as they thought they had a 
right to expect. The delegates at the conference called for 
Wednesday might be of the same opinion, and instead of 
accepting the responsibility, might refer the question to the 
workmen to be settled by ballot. This, however, would 
have to be decided at the conference; but let there be no 
mistake as to the ultimate result, that by far the best thing 
to do for the interests of the workmen and the community 
at large would be to accept the terms offered.” 

On the same day numerous meetings were held all over the 





men to represent the collieries. The Tredegar men were 
|for acceptance, with the retention of ‘Mabon’s” day. 
| The principal speaker, in agreement with the spirit of Tux 
ENGINEER'S comment, said, after reviewing the proposals at 
length, ‘That if the new terms were the best procurable, 
why, in the name of common sense, do they not sign them 
without reference to the workmen? Were the workmen 
to be made the scapegoats to bear the mistakes of the men 
who were supposed to be leaders, but who in reality were 
followers? The proposed bargain was a rotten one, and not 
worth a twenty-four hours’ strike, but they had to decide 
whether it was the best they could get. They had made a 
| good fight, and it had ended in a draw.” 
| At Ebbw Vale the masters’ terms were accepted. The 
| feelingon ’Change when business opened on Monday was 
| favourable to an early settlement, though a few members 
| were somewhat afraid that the retention of ‘‘ Mabon’s” day 
by the colliers, as expressed at some of the mass meetings, 
| meant a hitch. On the masters’ side ‘“ Mabon’s ” day means 
| a loss of 3d. per ton. 

| It was remarked on ’Change that even if a settlement 
accrue, business will not be much influenced for a time, as 
buyers will adopt a waiting policy, as a severe fall in price 
must follow the general resumption of work. 

The adhesion of the colliers to the masters’ terms was more 
pronounced on Tuesday than on Monday, Lewis’s, Merthyr, 
| Hafod, National Colliery, Wattstown, Treharris, with 
“‘Mabon’s”’ day; Standard, with “‘ Mabon’s ” day; Bisca and 
Abercarn, Nixon’s Mountain Ash, Pentre, Cefn, Brithdir, 
Coedymorth and Gilfach, Bute, Treherbert, Park and Dare, 
Tynybedw, Ton and Bwllfa, Gelli, with ‘‘Mabon’s” day; 
Bodengallt with ‘“‘ Mabon’s’’ day. 

Against accepting the masters’ terms the following have 
protested, but may be expected to give in en bloc, or to follow 
one by one :—Cymmer, Llanhilleth, Penygraig house-coal pit, 
Maritime, Pontypridd, Powell Dufiryn, North’s Navigation 
Abertillery, Ynysfaco, Treherbert, Tylorstown, Aberaman. 

“Mabon,” and another, spoke at length to the Merthyr 
Vale colliers on Tuesday evening. He told them that the 
Waterloo of the struggle was fought on Saturday. The battle 
had been drawn, and no victory gained by either side. It 
would be folly for the men to fight on until unmercifully 
beaten and crying for quarter. They could go on for six weeks 
longer, but would the end bring better conditions? He 
thought not. Were they the best they could obtain? He 
had no hesitation in saying, as their representative, that they 
were the very best, and that being so, they had no other 
course than to accept them. ‘ Mabon” concluded a long 
| speech with an energetic appeal to organise, and that on the 
best model in England. To that organisation he should 
apply all his powers. 

On Wednesday the selected delegates of the colliers met at 
Cory’s Hall, Cardiff, to confer upon the masters’ terms and the 
instructions from the several collieries. The gathering was 
large,and the result awaited throughout the district with the 
liveliest interest. The decision was to accept the employers’ 
terms, with, if possible, the retention of ‘‘ Mabon’s”’ day, but 
that was not to be insisted upon. On Thursday this was 
decided to be submitted to the Emergency Committee meet- 
ing at Cardiff, and with this virtually ends the long and 
disastrous strike. Such is the eagerness of the men to 
resume work that a number fell in to their workings on 
Wednesday, and a general resumption of work this week is 
assured. 

The effect of the strike upon the Dowlais Iron and Steel 
Works has been the retention of only about 500 mechanics 
and iron and steel workers out of 4000, though it is expected 
that a re-start will soon bring back a large proportion of the 
old hands. 

The total relief money sent to Wales from Scotland has 
been nearly £5000. The largest contributions have come 
from Fifeshire. The total from the Scotch federated districts 
has been £875. 











THE DANGER OF USING TOO HARD STEEL 
RAILS." 
By C. P. SanpDBERG, M. Inst. C.E. 


Havine had many years’ experience as consulting engineer and 
rail inspector for the Swedish State Railways, as well as for most of 
the private lines in Sweden, I propose to give a short outline of this 
experience, with special reference to the danger of using too hard 
steel rails. 

Duration of iron rails in Sweden.—The iron rails used up to 1872 
were mostly made in Wales, but owing to their unsoundness, were 
then superseded by steel rails, The superiority of steel rails was 
demonstrated after five evenings’ discussion at the Institution of 
Civil Engineers in 1868, when I read my first paper on ‘‘ The Manu- 
facture and Wear of Rails.” However, as a proof that good iron 
rails could also be made, the experience in Sweden may be 
mentioned, where the rails on the State lines have had an average 
life of twenty years, and a total tonnage passing over them of ten 
million tons ; also that of the largest private railway in Sweden, 
the Bergslagarnes, 300 miles long, all the rails for which were 
made at the Dowlais Ironworks. They have had an average life 
of twenty years, and ten million tons of traffic have passed over 
them, and during the whole time only half a dozen rails have 
broken. The president, Mr. E. P. Martin, who was then works 
manager at the Dowlais Works, should have the credit of these 
good results of his rails. 

Steel vail fractures.—As regards the duration of steel rails, 
Sweden has not as yet had enough of experience, as none have 
worn out; but as regards safety from fracture there is no reason 
to complain. The number of fractures has varied from 10 to 100 
per annum, according to the severity of the winter, with an 
average of 26 per annum ; but in no case have the rails broken in 
more than one place, and they have been easily replaced without 
causing any accident. Compared with — railways, whose 
average rail fractures, I believe, to be about per annum for the 
last few years, or one fraction per annum for every 70 miles of 
line, the Swedish State Railways have one rail fracture per annum 
for every 92 miles, there being 2300 miles of Jine. As for rail 
fractures on the private lines, which are 4200 miles in length, few 
statistics are kept, as very few rails have been broken. Nowhere 
in Europe are there more broken rails than in Germany, probably 
owing to the too light weights of rails used. The diagram on the 
Swedish State Railways shows the increase of mileage of road built 
year by year, and of = carried per annum from the com- 
mencement, from 1856 to 1896, or forty years. The steel rails used 
have been made in different countries—England, Wales, Belgium, 
Germany, and some few in France, as well as some in Sweden, the 
latter from charcoal pig iron, but the bulk of them were made in 
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England from hematite pig. It would occupy too much time to go 
into the details of the chemical composition used in the different 
countries by different makers. Suffice it to say that each manu- 
facturer has been allowed due consideration as to the use of what he 
considered best ; and it is satisfactory to be able to state from 
experience on the road, that good results have been obtained with 
very different chemical compositions. A medium hardness has 
always been aimed at, as well asa minimum of phosphorus for the 
cold climate of Sweden, and the hardness has been obtained by 
means of carbon and magnanese, and even silicon, all giving satis- 
faction both as regards safety and wear. Lately, however, the 
higher wheel loads and speed have made it desirable to use a harder 
quality of steel to avoid crushing of the rail ends; and since the 
regularity in blowing of steel by the Bessemer process has been 
made more certain, the hardness has also gradually been increased 
by using more carbon, or from 0°35 to 0°45 per cent., and more 
maganese up to 1 per cent., the silicon being up to 01 per cent., 
and the phosphorus not more than 0°075 per cent. 

Danger of using too hard steel vails,—There have been some 
sensational articles published of late years, principally in America, 
arguing in favour of rails with both 0°50 per cent. and 0°60 per 
cent. carbon and even more, and this I would strongly contest, 
particularly in countries with a cold climate like Sweden, on the 
following grounds :—(1) That so hard a rail, subject as it is to 
so many variations in the manufacture, will unavoidably bring in 
an element of danger to rail fractures in such a way as to make 
the rail fly in many pieces, and thus without doubt cause 
accidents. (2) That the flattening of rail ends can be partially 
overcome by giving greater bearing surfaces between rails and 
fish-plates, as in my new rail sections and rail joints, as well as by 
avoiding too heavy wheel loads, and also by adopting heavier rails, 
(3) As for wear, it is doubtful whether hard rails stand most wear; 
at least Mr. C. B. Dudley, chemist to the Pennsylvania Railroad, 
argues in favour of soft rails, and Mr. P. H. Dudley, of the New 
York Central, advocates hard ones, even containing 0°60 to 
0°70 per cent. of carbon and more. In any case, no railway 
engineer has a right to run any risk to the safety of his line by 
— too hard rails that may fly in many pieces, causing accidents, 
for this would be the most expensive for the railway, leaving out 
the gr of humanity, even should the flattening of rail ends 
not ba altogether preventable with a medium hard rail steel. 
Experiments having been made with a few casts on this excessive 
hardness of carbon, /.¢., 0°60 per cent. in 80 Ib. rails, it was found 
that they flew in many pieces with less than half of the specified 
tup test for safety, while those with 0°45 per cent. carbon stood 
one ton falling 20ft. ‘To make 0°60 per cent. carbon rails to stand 
the tup test, every other element must be brought down to a 
minimum, and after all it would be no gain to either producer or 
consumer, as hardness is much better obtained by carbon together 
with manganese, and evensilicon, Besides, it must be remembered 
that manufacturers are not druggists, who can alter the composi- 
tion of their rail steel to comply with the respective prescriptions 
of every engineer. As for the demands of the latter in specifying 
chemical composition and a high percentage of carbon, I think the 
question has been thrashed out, and the engineers have returned 
from the battlefield with more moderate demands in their own 


interests, both as to hardness and details of chemical com position, 
and have been satisfied with specifying mechanical tests only. j 

Testing of steel rails.—The Railway Congress in Paris in 1889 | 
demanded rather hard rail steel, but the Congress in London in| 
1895 would not sanction it. 1 trust that at the coming Congress in | 
Paris in 1900 engineers will leave out the chemical composition in | 
their specifications altogether, and only demand an adequate tup | 
test for safety, as well asa limited deflection to secure the required | 
hardness, leaving out the tensile tests altogether. These latter | 
are entirely out of place for rails, which are subjected in use toa | 
blow or impact ; besides, tensile tests are both slow and costly for | 
the preparation of test pieces, The rail is subject to a blow in | 
practice, and therefore should be tested with a blow. The tup | 
test could be done with one rail end for each cast, and the | 
maximum deflection to specify for each rail section could be | 
obtained by experience in testing rails of the required hardness in | 
each rail section, to serve for a hardness as well as for a safety | 
test, This system of combined testing would cost next to nothing, 
and would not delay the inspection of the rails. With the present | 
low rate of steel rails at £4 103, per ton, no unnecessary cost or | 
hindrance should be involved in the testing and inspection ; and | 
if the manufacturer guarantees his rails for five or seven years, he | 
should, at least, not be forced to make too hard rails that will | 
break, or have any chemical composition specified that is un- 
necessary, and involving an additional cost. On the other hand, | 
if the engineer gets rails safe and hard enough to last very much | 
longer than the iron rails, and can sell his old worn-out rails for | 
more than half the value of new ones—at present the price is 
£2 10s.—his best policy should be to use heavier rails, of a safe 
degree of hardness, and thus economise in both sleepers and cost 
of maintenance, and not be led astray by sensational articles in 
trying to run up to extreme hardness, to make up for the deficiency 
in the present too light weight of rail section, thereby risking | 
accidents. I have at least followed a safe practice for both the | 
Swedish State and private lines, and also for other parts of the | 
world, with such results that I have “7c had any rails flying in | 
many pieces or causing derailments, and the economical wearing | 
results have also been very satisfactory. Although I am quite | 
open to conviction and ready to move with the times, I have | 
thought this opportunity of the Iron and Steel Institute’s meeting 
in my native land too precious to let it pass without having the | 
benefit of a discussion and the results of your valuable experience 
on this question, which is most important for Sweden as well as 
for other countries. As I take it that the object of the Institute's 
visits to foreign countries should be to exchange information, 
Sweden, I think, is able to offer in exchange for the above in- 
formation demanded on the danger of using too hard steel rails, 
some very interesting facts on light railways—all the more 
valuable since such have now been allowed to be introduced in 
England, where more than 1000 miles are now authorised to be 
built, and the first has just been started. 

Light vailways in Sweden.—With the building of these light rail- 
ways in Sweden I have been connected, as far as the rails are con- 
cerned, since the commencement, and I have, during these thirty 
years, constantly published in the English Press—principally in 
Engineering—what has been going on in Sweden, and it is only its 








great distance from England that can explain why so little good 
has resulted from these representations ; but now that you are 
here, although not specially railway engineers, I would strongly 
recommend you to study the light railways of Sweden, not only 
from the map accompanying this paper, but also in reality. There 
is nothing that Sweden has to be so proud of as the development 
in the last forty years of its railway system. The State laid out 
the main lines ; but the feeders, which have twice the mileage—and 
what would the State have been without them ’—were laid out by 
private enterprise, and the results of both have been a commercial 
success. Instead of railways being a burden to the country, they 
now stand as a source of income ; and an extension is now going on 
of more than one thousand miles, partly of State and partly of 
private lines. By examining these private railways in Sweden you 
will find them divided into two classes—normal gauge, of medium 
heavy construction; and some few narrow gauge, of very light 
construction, They have both answered their purpose—namely, 
for cheap local transport and as feeders to the main lines ; but 
nowhere has the narrow-gauge broken the main-line system as in 
Norway. The reason of their cheapness in construction is the 
absence of financial and parliamentary expenses, with cheap land, 
material, and labour, and absolute honesty in management. Com- 
paring the new English law for light railways and the Board of 
Trade stipulations of a minimum weight of rail of 56 lb, per yard, 
a maximum axle load of 10 tons, and a maximum speed of twenty- 
five miles per hour, with the Swedish practice on their railways, 
the conclusion would be that Sweden has a much heavier rolling 
stock upon lighter rails running ae maximum speed. For 
a 56 lb. rail weight we have an axle load of 12 tons anda maximum 
speed of forty miles per hour. When we calculate that the 
English main lines laid with 85 1b. rails and 45 Ib, chairs would 
correspond in cost to a railway using flange rails 120 Ib. per yard 
—and we have only of late increased the State lines and some of 
the private lines to 80 lb. per yard from 66 lb.—we may come to 
the conclusion that if England is on the safe side we are still 
running some risk; but so far we have had no accidents from 
broken rails, It really seems with the weight of rails, as with 
the hardness of rail steel, that the happy medium is to be sought 
for. There is, however, no doubt that Sweden has built its rail- 
ways with too light rails; and I have, therefore, just read a paper 


| before the Railway Association at Stockholm on the advantage of 


using heavier rails, both for safety and economy, and it will soon 
| be published in England, It is satisfactory that the State Railways 
| are contemplating using 90 Ib, rails in order to get cheap trans- 
| port for the new mineral line to be built from Gellivare to Ofoten ; 
j and it is to be hoped that the private railways will follow the 
| example of increasing their rail weights generally in proportion 
| to their requirements, in order to save maintenance and obtain 
| cheaper transport. } ; . 
| Conclusion.—From the facts brought forward in this paper It 
| follows that we, in Sweden, with our severe climate, should cer- 
| tainly not try to remedy the deficiency in weight of rails used at 
| the original construction of our railways by now resorting to 4 
| dangerous hardness of rail steel retaining the same section ; but 
| rather adopt a heavier weight of rail of moderate hardness, and 
' consider safety before al}. 
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RAILWAY MATTERS. 
Tux work of constructing the railway between Tiflis 
and Kars is making rapid progress according to the press of South 
Russia. 


of 78 miles on this new line. 


REGARDING the new bridge over the Hooghly, linking | 
and Howrah, Sir Bradford Leslie’s latest proposal is, | 
to the Indian Engineer, for a high-level structure = | 
This | 


Calcutta 


te ans of 250ft. each, and a central span of 1000ft. 


Te a the bridge has apparently been framed to meet the 


jection O 
obit ease serious changes in the river bed. 

Ir is fully expected that the completion of the 
Vladicaucas line as far as Astrakan and of the line from Derbent 
to Baku in the near future will be followed by-a great increase of 
eneral traffic. Measures will be at once taken in order to extend 
the carrying capacity of the latter line. One of these measures | 
consists in enlarging the junction at Rostov, which at present is the 
only point at which the great railways of the Caucasus are connected | 
with the general network of the railway system of European | 
Russia. | 
Tue total expenditure on State Railway stores con- | 
tracted for in England during the year 1897, through the agency 
of the India-office, was £650,251, of which the largest amounts 
were spent for bridgework, permanent way, and locomotive and 
rolling stock. For bringing out the stores from home, including 
stores procured for Native State lines, 303 ships were employed, | 
with a tonnage of 116,982; 149 of these ships came to Calcutta, | 
“0 to Karachi, 42 to Madras, 23 to Bombay, 19 to Vizagapatam, | 
and 20 to Coconada. | 


Tur improvement in Indian railway earnings has now 
reached 118 lakhs over the returns of last year. The North-West 
Railway is the chief contributor with 11 lakhs ; the Great Indian 
Peninsular adds 29 lakhs; the Rajputna-Malwa 15 lakhs ; the | 
Bomhay-Baroda and Central India over nine lakhs, and the East 
Indian nearly seven lakhs. To this result the Southern Mahratta 
is the only line which shows any real falling-off with four lakhs ; 
and the Southern India and Mysore are also each one Iakh behind 
the previous earnings, 

Nearty 800 tons of mackerel were carried over 
Limerick and Kerry Railway in the last six months. In point of | 
fact, the take of mackerel was so enormous that it quite 
surpassed the powers of the local merchants to deal with it. | 
One day 250,000 mackerel had to be thrown into the sea because | 
no ice or boxes were available for packing the fish, and on another | 
day some 80,000 mackerel had to be thrown away for the same 
reason, Thegrowth in the receipts from parcels and miscellaneous | 
traffic was also due, to some extent, to the development of | 
creameries along the line, | 


A Comitter, composed of Mr. F. R. Upcott, Secretary | 
to the Government of India in the Public Works Department, as 
President, and Mr. R. Clarke, Commissioner, Delhi Division ; 
Colonel G, H. More-Molyneaux, Assistant Quartermaster-General, 
Intelligence Branch: Major R. C. Maxwell, R.E., Secretary, 
Dafence Committee; and Major H. Mullaly, R.E., Deputy 
\ssistant Quartermaster-General for Mobilisation, as members, has 
recently met at Simla to consider the subject and draw up a 
scheme for patrolling railway lines and guarding the more import- 
ant bridges against internal or external disturbance. 





Ix less than thirty years, savs Mr. Potter, American 
ingenuity has reduced the cost of the steel rail from 150 dols. per | 
ton gold to 20 dols., or one-eighth the original cost. To-day the | 
rail is the cheapest finished product in the whole domain of iron | 
and steel manufacture. But it requires an expenditure of at least | 
3,000,000 dols, before a single rail can be rolled ; and one of the 
most complicated and delicate operations known to metallurgy is 
involved in the turning out of over one ton of product per minute, 
day after day, within limits that will not permit a variation of 
more than 0°05 per cent. either way from a standard, 


An exceptionally heavy rain recently interfered with 
the working of the conduit electric road in Washington, D.C, 
Heretofore it has been reported that the cars were not delayed 
when the conduits were filled with water, but it appears from press 
reports that last week the previous good record could not be sus- 
tained. The conduits were filled about four o'clock in the after- 
noon, short-circuiting the conductor bars and resulting in melting 
the plough of one of the motor cars and also setting fire to some of | 
the woodwork of the car. The damage to the car, however, was 
insignificant, This occurrence should in no wise reflect on the 
conduit electric system, but rather on the methods of drain- 
ing the conduits, It would be only natural for the current to 
be short-circuited if the conduits were filled with water. 


Tue largest ferry in America is on the west coast of 
America—says Mr. Fredericia in the Bulletin of the International 
Railay Congress—and is used by the Central Pacific Railway be- 
tween Benicia and Port Costa, two stations on the Bay of Car- 
quinez, where the Sacramento River runs into the Bay of San 
Francisco, From the western shore of this bay the railway runs 
on to Oakland, a town near San Francisco, situated on the east 
shore of the Bay of San Francisco. The crossing is about 4 kilo- | 
metres (2, miles) long, and on each side there is a little harbour. | 
The boat used is a wooden paddle steamer, called the Solano, of 
3540 tons. It is 129 metres (423ft. 3in.) long, its width over the | 
paddle-boxes is 35°30 m, (115ft. 10in.), and its maximum draught | 
is 1°90 m. (6ft. 3in.). Each paddle is worked by a separate | 
engine. The two engines together are of 2000-horse power. | 
There are two rudders at each end. The main deck has four 
nearly parallel lines which run the whole length of the boat, and 
these can accommodate forty-eight goods trucks, or twenty-four | 
large passenger cars with the locomotive and tender. This ferry | 
is mainly used for passenger trains ; goods trucks are by prefer- 
ence taken to Oakland, and thence—by special ferry boats—rié | 
Pablo Bay to San Francisco over deep water, which is here over 
9 kilometres (5°6 miles) across, 


Tue London and North-Western engineer’s report 
presented at the last half-yearly meeting shows that the works are in 
anadvanced state on the new railway from the North Stafford line at 
Ashbourne to the company’s high peak line at Parsley Hay, near 
Buxton. Ninety per cent. of the earthwork is finished, and thirty- 
six of the forty-one bridges and viaducts are constructed or in hand. 
The works have been commenced for the intermediate stations at 
Thorpe Cloud, Fenny Bentley, Tissi n, Alsop-en-le-Dale and 
Hartington, On the new line from Heaton Lodge to Wertley, 
about two-thirds of the earthwork are finished, and thirty of the 
sixty-four bridges and viaducts are built. The tunnel at Gomersal 
has been lined throughout its length of 819 yards, and of the 
2334 yards in Gildersome Tunnel, about 1350 yards have been 
completed, The stations are in hand at Mirfield and Northorpe, 
. and preparations are being made to proceed with those at Heck- 
mondwike, Liversedge, Cleckheaton, Gomersal, Upper Birstal, 
and Gildersome. Chester and Holyhead Railway :—A contract 
has recently been let for the new viaduct over the river Dee in 
connection with the two additional lines between the west end of 
Chester Station and Saltney Junction, a distance of two miles, The | 
Works are being continued ‘to provide two additional lines between | 
Saltney Junction and Connah’s Quay, and between Flint and Aber- | 
gele, a total length of 27 miles, of which about nine miles are 
complete, A contract has also been let for the new viaduct to 
carry two additional main lines over the river Foryd at .Rhy], where 
‘urangements are being made for the enlargement of the’ passenger 





The workmen's trains are already running for a distance | 


f the Port Commissioners, that a line of permanent piers | 


| have been announced within the past few days. 


| during the corresponding period of the year previous. 


| revolving magnetic field may be obtained. 


NOTES AND MEMORANDA. 


| M. P. Morerrto gives the maxima of density, obtained 
| by De Coppet’s method, of a number of solutions of methy] alcohol 
in water. For a 1 per cent, solution this maximum occurs at 
4'14deg. Cent. For all other solutions it occurs at a lower tempera- 
ture, 


Ir is reported from Irkutsk that a large body of 
Siberian merchants have applied to the Imperial Ministry of 
Finance for permission to hold a great agricultural and industrial 
' exhibition, which 
products, 


Quartz, in the form of fibres of about 0:08 cm. diameter, 


says Mr. 8. J. Barnett in the Physical Review, has a coefficient of | 


rigidity at ordinary temperatures of about 1°46 « 104, 
efficient does not vary with time. The coefficient increases with 
rise of temperature, 

THE statistics of German pig iron production for 1898 
The output for 
the year so far has been 3,598,741 tons, as against 3,341,815 tons 
I This isa 
gain of over 7 per cent. for the German pig iron makers. 

A curious and unprecedented accident occurred on 


| Saturday at the Eston Works of Messrs. Bolekow, Vaughan, and 


Co., where the top of one of the Cowper stoves was blown off by 
an explosion of gas and killed two men, besides injuring several 
others. The cause of the explosion has not yet been ascertained. 


By a kinetoscopic arrangement of sheets of paper con- 


| taining diagrams of the rotary field in proper succession, and 


exactly concentric with each other, a good representation of a 
hen passing the 
sheets in one way the revolving field is seen to rotate in one 
direction, and on moving the sheets backwards the rotation is in 
the opposite direction. The device is due to Mr. A, E. Wierner. 


THe total number of fires extinguished in Boston, 
U.S.A., by the chemical engines in 1897 was 241. During the 
same year 472 fires were extinguished by the little hand or port- 


bottle of vitriol. By turning a small valve on the top of the ex- 
tinguisher, the bottle is broken, and the acid falling on the soda 
developes gas, which causes a pressure sufficient for the play of 
water on the fire through a small hose. 


Towarps the end of the year a new coal deposit was 


found in Teshio province, Hokkaido, Japan, and the Government | 


has granted a lease of 1000 acres of land to the discoverer for the 
purpose of working it. The coal is supposed to be of the same quality 


| as that of the neighbouring Sorachi coal measures, The Hokkaido 


Coal Mining and Railway Company—Tanko Tetsudo Kaisha—have 
expressed the intention of increasing the output of their mines from 
600,000 to 1,000,000 tons per annum, to meet the growing markct. 


THE deepest shaft in the United States is the Red | 


Jacket, Calumet and Hecla, Lake Superior, which is a little over 
4900ft. in depth. 
district, is 4500ft. deep. The deepest shaft in California is the 
Kennedy, Amador County, which is down 2200ft.; though the 
Idaho, Nevada County, and the Sierra Buttes, Plumas County, 
are almost the same depth. The deepest shaft in Colorado is the 
California, 2150ft.; the Geyser, Silver Cliff District, Colorado, is 
almost as deep. 


Tue statistics compiled by the Revista Minera show 
that the production of iron ore in Spain in 1897 was greater than 
in any previous year. In the production of the province of Biscay, 
however, a slight falling off is noticeable. The total production of 
the kingdom was 7,468,500 tons. As usual, the Orconera mines 
headed the list, with an output of 957,710 tons of ore. The pro- 
duction of iron and steel was as follows .—Pig iron, 297,100 tons ; 
Bessemer steel, 63,200 tons: open hearth steel, 38,600 tons; manu- 
factured iron and steel, 134,250 tons, 


Mrn1NG operations of manganese in Yeno, Japan, began 
in 1894, and that year’s output is given as 1300 tons ; the follow- 
ing year’s, 5700 tons; 1896, 7500 tons ; and last year’s, 5200 tons, 
or 19,700 tens for the four years, The mines are situated at 
Setanai, Aza Toshibetsu, at the head of Volcano Bay, and the 
deposits so far appear to be fairly extensive, whilst the ores, both 
superoxide and metallic, are of high grade. The metallic ores 
show much higher grades of metal, it is stated, than those derived 
from the principal sources of supply in Europe, South America, 
and India, the exception being that in some of them the per- 
centage of phosphorus rises over the standard of ‘10 per cent. 


A cHRONOGRAPH has, says the Deutsche Uhrmacher 
Zeitung, been invented which is said to excel by far all former 


achievements in this field, and to admit of measuring one | 


millionth part of a second and even smaller spaces of time. The 
apparatus is based on the following principle :—At the end of a 
tuning fork of a very high number of vibrations, a hole is pro- 
vided, through which a pencil of rays falls upon the case of a 
revolving cylinder, whose circumferential velocity is thirty metres 
ver second. In consequence of the quick vibration of the tuning 
fork and the rotation of the cylinder, the said luminous tuft 
describes upon the cylinder—which is doubtless covered with paper 
sensitive to light—a curve whose dimensions correspond to certain 
particles of time. 


Tue reduction of the Canadian tariff has not excited 
much enthusiasm in the Sheffield district. Canadian manu- 
facturers, in spite of the bringing down of the tariff, remain in a 
much better position than manufacturers on this side. As affairs 
at present stand, they are still 22} per cent. better than English 
makers, They can buy the material on as reasonable terms as 
can be done in Britain, and they pay no more wages for manipu- 
lating it. Canadians, too, have been wise in their generation. 


They have not been above taking a leaf from the book of the | 


American, and making up their goods in the attractive and con- 
venient style which has frequently won for both the Americans 
and Germans no little favour in the Canadian markets. They have 
also put down the best labour-saving machinery, and in nearly 
every grade except the very highest classes contrived to under- 
sell British firms with articles which, although of a low grade, 
seem to suit the market. 


THERE is a good deal of uneasiness expressed in 
Shefficld with regard to foreign trade. For many months now the 
Russian market has been energetically worked, but the results 
have not been equal to what was expected, German competition, as 
pointed out some time ago, has been exceedingly keen, the 
Germans showing a singular capacity for flooding the market with 
much cheaper goods than English makers can produce, The 
Russian firms, again, are being generally supported by their 
own Government, who require the heads of departments of the 


Russia has long been the great market for files, but of late, 


Russian file manufactories have been started and others are in | 


progress. The Russian Government requires all the railway 
companies, the interest on whose capital is guaranteed by the 
State, to use none but Russian made files. Where the Russians 
have put down plant for the production of steel, iron, and other 
articles, the same rule is being enforced. This paternal assistance 
can have, of course, but one result. It prevents trade leaving the 
country to a considerable extent, and as soon as the Russian 





and goods station, 


department of Sheffield trade with Russia. 


shall be contined exclusively to Siberian | 


The co- | 


The shaft of the Tamarack Mine, in the same | 


various railways to use Russian manufactures and none others, | 


manufacturers are able to meet what is required, the general | travelling crane, 
trade will follow that of steel rails, which was at one time a great | by installing 1500-horse power Cahall-boilers. 


| MISCELLANEA. 


Tue financial report of the Baku Naphtha Company 
for 1897—-98 shows a gross profit of 2,170,000 roubles for the year 
| as against 1,780,000 for 1896—97. The net profit was 946,861 
| roubles, an increase of 9619 roubles. This year’s dividend will be 
| 36 per cent., as against 324 and 20 per cent. for the two years 
| preceding. he Russian Minister of Finance proposes to 
establish at the expense of the Russian Government an oil agency 
| at Hamburg, in order to promote the export of Russian oil. 


Work on the Massena Canal, says the Watertown, 
| N.Y., Standard, is rapidly progressing. Seven steam shovels are 
| going on the ridge near the St. Lawrence, and two of these 

Vulcan shovels have a capacity of 1000 to 1500 cubic yards per day 
| of ten hours. Cableways are being put up for Vivian scrapers and 
for transporting material, the latter is a 24in. steel cable stretched 
from two towers across the Grasse River, and capable of carrying 
a 10-ton bucket. It will be remembered that this canal is to 
supply power for a great electricity distributing plant. 


WE learn that a British company has bought land 
near the new harbour of Cuxhaven, on which extensive dry docks 
will be built. The fact is viewed in some German quarters with 
undisguised feelings of hostility, and opposition to the undertaking 
is likely to be offered, on the ground that it is a danger to the 
German Navy. We fail, says the Consular Journal, to see wherein 
the danger lies. German shipbuilding firms are established on 
British soil, and we have no apprehension concerning our Navy on 
that account, Why should our neighbours be fearful? We have 
no designs upon them. 


Tue firm of Vogel and Noot, of Vienna, have lately 
completed on the Adriatic, close to Trieste, a blast furnace, in which 
they have employed all the latest American and other ideas within 
their reach : and they are engaged in constructing a second similar 
furnace, which will be ready in a few months. The furnace recently 
| completed has, we understand, been turning out for some months 

between 1500 and 1700 tons of pig iron per week, and when the 
second one is ready the total output is expected to reach between 
| 3000 and 4000 tons weekly. The works use Spanish ores and 
| Durham coke, so that all minerals have to be transported over 





able extinguishers. These are filled with water, soda, and a small | great distances. 


Tue bridge builder’s enemy, ice, may sometimes be 
| converted into a friend. A case in point recently occurred in 
| Canada with a bridge in course of constructicn across the Ottawa 
| River at Nepean Point. There is a bonus in view for early com- 
| pletion; so the work is being pushed on as rapidly as possible. 
| The river being frozen over, sundry operations have been carried 
| on with the ice as a working platform. Soundings have been taken, 
| constructive materials have been hauled and stored upon it, holes 
| have been cut in it through which dredging operations for the piers 

have been carried out in 30ft. of water, and concrete deposited. 
In short, the ice appears to have caused no obstruction to the 
general work of subaqueous construction, 


For the following paragraph the Marine Review is 
responsible :—It is exceedingly gratifying for Americans to note 
| the keen concern of English and Scotch steel manufacturers over 
the fact that American manufactured steel seems to have secured 
so firm a foothold among large consumers on the other side of the 
Atlantic. It was only last May that the first consignment of 
American steel was delivered at Belfast for Harland and Wolff, 
one of the largest shipbuilding firms in the world, and now comes 
the news that another order for 800 tons of material has been given 
to the same firm at Pittsburgh which filled the former order. The 
plates are to be 5ft. by 28ft., and weigh about two tons each, but 
best of all is the confession that they are to be delivered on the 
dock at Belfast at from 2°50 dols. to 3 dols. per ton cheaper 
than the same material could be supplied by English or Scotch 
| makers. 


WE hear from Chicago that contracts have just been 
let in that city which will result in supplying the cities of Tacoma 
and Seattle with electric light and power on a scale equal, if 
not superior to, that furnished at Niagara. The project is perhaps 
the most wonderful development of hydraulic power yet under- 
taken in the United States. Snoqualamie Falls, which are to 
supply the power, are twenty-two miles from Seattle, and about 
the same distance from Tacoma, in an air line, and have an 
unbroken vertical fall of 270ft. The waterfall is the only one of 
commercial utility west of Spokane. The flow of the river is equal 
to 30,000-horse power at low-water, and the plan of installation is 
such that, at a small additional expense for dams and reservoirs, 
the entire drainage from the snowfields of the Snoqualamie water- 
shed of 1000 square miles will be available, making over 100,000- 
horse power, whenever the business of the adjacent cities may 
demand it. 


Onk of the best agents for extinguishing fires, accord- 
ing to the National Druggist, is aqua ammonia, without any 
addition whatever. ‘‘We have personally had experience with 
the almost marvellous power of this substance in this direction,” 
says the editor of that journal. ‘‘In one instance, where fire had 
originated, probably from spontaneous combustion, in a pile con- 
taining several tons of cotton seed, and the interior of which was 
almost a solid body of live coal, a half-gallon of ammonia com- 

letely smothered the fire. In another, which occurred at Savenay, 
‘rance, the vapours of a tank containing 50 gallons of gasoline 
caught fire in the linen-room of a laundry. The room was instantly 
a mass of living flames, but a gallon and a-half of ammonia water 
thrown into it completely and almost immediately extinguished 
the fire. The ammonia was in a glass demijohn in an apothecary’s 
shop next door to the laundry, and was thrown into the room by 
the druggist as an experiment. To use his own words in reporting 
the circumstance—in the Union Pharmaceutique—M. Janneau, the 
pharmacist, says: ‘The effect was instantaneous—torrents of 
black smoke rolled upward in place of flames, and in a moment 
every trace of fire was gone. So completely was the fire ex- 
tinguished that workmen were enabled to enter the room almost 
| immediately, where they found the iron tank of gasoline 
| intact.’” 


THE new Lucy Furnace, No. 2, of the Carnegie Steel 
Company, blown in a few weeks since, has, according to the 
American Manufacturer, several interesting features. The old 
furnace was blown out on March 13th, and was completely 
dismantled. A new foundation of masonry was built 10ft. thick. 
The shell was made 90ft. high by 29ft. The bosh diameter is 20ft. 
and the hearth diameter 12ft. ere are sixteen tuyeres, and the 
furnace is provided with Scott buckstaves and bosh plates. A 
new equipment of gas flues was provided, and improved dust- 
catchers and gas washers, The down.comer has two connections 
from the top of the shell, these terminating in one con- 
nection in the top of the first dust-catcher. rom the first 
dust-catcher the gas passes into a second, which is 18ft. by 60ft., 
then to a third, 12ft. by 60ft. from which last the gas fine 
connections are taken off, leading to the stoves and boilers. Each 
| pair of stoves is provided with a gas washer. The gas washers, 
which embody some new arrangements, have not been put in use 
| as yet, as it is found that the gas, after passing through the three 
| dust-catchers, is so free from dust as to make washing unnecessary. 
| The hoist, like that at Lucy Furnace No. 1, is of the single skip 
type operated by a pair of Webster, Camp, and Lane Machine 
| 








Company engines, capable of hoisting enough material for 600 
tons of pig iron a day. A new engine-house of brick and steel has 
been added, provided with girder ways for a 25-ton electric 
The boiler capacity has been increased 
Excellent results 


| have been attained with the remodelled furnace, 
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| *,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may to their destination. No 
notice can be taken i which do not comply with these 
instructions. 
*,* All letters intended or insertion in Toe Enorveser, or containing 
tions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 
*,* We cannot undertake to return drawings or manuserspts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 


CaRRIAGE.—Several patents have been taken out for automatically lock- 
ing railway carriage doors when running, and unlocking them in 
stations. It does not appear that such an invention has any utility, 
and we are certain that no railway would take it up. 

H. A. C.—It is quite out of our power to procure you the drawings for 
which you ask; such things are very jealously guarded by the de- 
signers. If you refer to our volumes. however, you will find plans of 
various other vessels which may suit your purpose. If you think 
proper to call at our office you can examine the files cf Tor ENGINEER. 

A. B. B. (Bessbrook).--(1) You will find all the information available or 
necessary in the specifications of the patents which have been taken 
out by Messrs. Yarrow, Schlick, and Tweedy. (2) We are unable to 
refer you to any book dealing with tar as afuel. But you will find 
full information in our pages as to Mr. Holden's system of burning 
astaki, which is little better than a tar. 

J. T. (East Hoathly).—{1) A syphon will act provided the top of the 
syphon is not more than 25ft. above the surface of the water in the 
well from which it draws. The depth of water in the well has nothing 
to do with the action of the syphon. (2) The stand pipes are not 
syphops. (3) There is a small k on “Hydraulics” in ‘‘ Weale’s 
Series,” published by Crosby Lockwood and Co., which will answer 
your purpose, 

R. M. (Camborne)—You do not give us sufficient information. The 
deficient vacuum may be due to want of surface in the condenser, 
which consequently works hot. What is the temperature of the cool- 
ing water at the intake, and in the hot well? Where does the air 
pump stand with regard to the condenser? Is it over it, or under it, 
or alongside? Deficient vacuum may be due to a number of causes, 
What the cause isin your case we cannot possibly say until we have 
more information. 


INQUIRIES. 


ELECTROGENE. 
S1r,—Can any reader kindly furnish us with the name of the manu- 
facturers of Electrogene for boilers? It is used in place of zinc plates. 
London, August 29th. A. anv Co, 





EXHAUST INJECTORS. 

Sir,—Would any reader be so good as to inform me as to what is the 
lowest pressure (p) of the exhaust steam that an exhaust steam injector 
has been ever known to feed a boiler with a pressure of steam (P)? I do 
not wish to know what is the lowest pressure at which an exhaust steam 
injector can be relied on to work, but what is the lowest pressure at 
which one has been known to work. The question is one of scientific 
interest only. J. B. 

August 27th. 
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THE TSAR’S PROPOSAL TO DISARM. 


OnLy in our issue of August 12th we wrote in our 
review of Sir George Clarke’s book on “ Russia’s Sea 
Power,” ‘Russia, while she is the one continental 
Power which might safely set an example in a large 
measure of disarmament, is chiefly responsible for the 
bloated armaments of Europe.” We little dreamed 
that the Tsar was himself viewing the question so much 
in the same light as we put it. We are glad to say that 
the proposal to hold a conference of nations to consider 
the practicability of disarming, while it has taken us all by 
surprise, is, with one exception,accepted as a genuine effort 
to relieve us all of the terrible burdens imposed onus by the 
competition to be stronger than our neighbours. Taking 
it in the same spirit as our contemporaries, we may 
well consider certain steps which will follow, and ought 
to be attended with no great difficulty. Seeing that 
Russia is taking the lead, and that Russia has an 
army out of all proportion to other Powers, it will 
cost her nothing to show the sincerity of her action 
by disarming on a large scale. We do not mean 
that the Tsar ought to have begun to disarm 
before issuing the invitation to other nations. Probably 
the action he has taken is the best calculated to produce 
the effect desired, but he must surely be aware that 
placed as Russia is, a very large measure of disarmament 
is called for from Russia before it becomes safe for other 
nations to follow suit. Wespoke of Russia as being able 
to turn out five millions of fighting men. We have been 
informed since that this estimate only concerns her more 
immediately ready troops, and that including all the 
Cossacks and others who correspond to our auxiliary 
forces, the numbers are enormously greater, and have 
been estimated at over nine millions. Probably the main 
consideration that enables neighbouring Powers to view 
such a colossal army with anything like equanimity is 
the conviction that only a small part of such a force 
could be brought to bear on them, on account of the 
enormous operations and great expense necessary to 
send even a million men into the field. Now, it must be 
as patent in Russia as it can be to any one in this country 
that no ordinary reduction of numbers would give security 
to her neighbours. Suppose Germany, for example, can 
put 1,500,000 men in the field, her feeling of sécurity is 
probably that a certain portion would suffice to protect 
her eastern border against Russia, a certain portion 
would suffice to guard her against France, and a certain 
portion would be left to support any point that needed 
it. It may well be that she does not reckon on 
Russia being able to move more than half a million, or, 
at the outside, a million effectively ; the masses behind 
may feed the army in front, but difficulty of transport 
and expense limit her use of the enormous reserve she 
possesses. Now, would Germany feel sensibly safer if 
Russia cut down her army, say, to four and a-half 
millions? Might she not feel that there existed the same 
power to send as great a force as could be handled as 
before? Could she say, I was reckoning on securing my 
eastern side with 500,000 men ; now I can secure it with 
300,000? We greatly doubt it. Without wishing, then, 








in any way to discourage the hopes raised by the Tsar's 
proposal, we think that very sweeping action is needed 
to give it practical weight. We trust that the Tsar sees 
this himself. 

Moreover there is an awkward question, which we 
presume the daily papers shrink from asking because 
they very rightly wish to encourage this most weleome 
proposal without qualification. ‘Surely, however, to 
receive it in earnest is the best compliment we can pay ; 
and to receive it seriously, we must face any very obvious 
question. Now, a few weeks ago Russia startled us by 
a sudden great augmentation of her navy; so serious an 
augmentation that we felt constrained to make a corre- 
sponding increase in our own. We naturally ask our- 
selves, when this augmentation was ordered did the Tsar 
contemplate issuing his invitation to disarm? If he did, 
what was his object in giving us one of the most startling 
samples of the very evil he complained of ? If he did not, 
his views are of very recent origin, and can hardly carry 
the weight we could wish at first, though it is perfectly 
easy to prove the sincerity and force of them. We trust 
that our readers will feel with us, that any real difficulty 
cannot be cleared away without stating it. Cannot the 
Tsar see that people, suspicious of sudden change, will 
naturally say, Russia has a very enormous and unwieldy 
army, if she could get rid of the burden of this she would 
be more free to develope her fleet? England is peculiarly 
placed as to her fleet, as the safety of her commerce, 
perhaps her very existence, depends on it. It is a serious 
thing for England to cut down her warships. Here again, 
however, if the Tsar is ready to sacrifice something, but 
something he can well afford, we think he can prove our 
wish to meet him half way. Will he offer to counter- 
order his last augmentation, if we counter-order our reply 
to it? No doubt some considerable compensation would 
have to be paid, but nothing as yet approaching to the 
cost of completing the orders, and it will be a loss that we 
can both face very happily. The difficulties of coming to 
mutual agreement between Powers whose attitude towards 
each other has been in many respects one of suspicion are 
considerable. Surely he must see that very substantial 
support is needed to give confidence to such proposals as 
the Tsar contemplates. Can we do better than suit the 
action to the word? In the case we refer to there are no 
complications ; Russia ordered an increase to her fleet, 
England openly and avowedly made what she deemed the 
necessary increase to restore the balance; no other Power 
moved. The Tsar may feel satisfied that we acted in 
the earnest endeavour to meet any stress of war. A 
more genuine and simple example can hardly arise. Can 
we agree before more money is spent to counter-order 
these frightful weapons of destruction, as he feelingly 
terms them ? 

On the whole, the most natural and happy explanation 
is that the Tsar has disliked the continued growth of 
armaments, with the waste of money and strength 
involved, but has felt it a necessary evil, and has main- 
tained this attitude until the process culminated in the 
recent augmentation of the Russian Navy. When he saw 
that any advantage promised by this effort was instantly 
neutralised by England’s counter move, he was stirred 
up to face the entire question and eventually to make 
the proposal which he has now put forward. This would 
explain why other Powers—including even his French 
allies—now hear of his aspirations for the first time. 
This removes the thought of inconsistency or duplicity, 
and further—and this is an element of great importance 
in the prospect of success—it argues the Tsar to be a man 
of originality, of strong resolve, and prompt action. 


THE SOUTH WALES OUTLOOK. 


Tur hopeful tone we thought ourselves warranted in 
assuming last week has been justified by the sequence of 
events. The Welsh coal strike is atan end. Ata con- 
ference of the delegates of the South Wales and Mon- 
mouthshire miners, held on Wednesday in Cardiff, it 
was resolved by a small majority to leave the question 
of the retention of the monthly holiday to be decided by 
the men’s provisional committee. With regard to the 
other terms formulated by the employers, a poll was 
taken, when 61,912 votes were given in favour of accept- 
ance, 37,077 against, and 8800 men were neutral. There 
was a majority of 24,835 of those voting who were in 
favour of acceptance; and this practically means the end 
of the long dispute. There can have been nothing between 
the coalowners and the miners that could not have been 
discussed and dismissed as early as April. It was a 
question then of the re-construction of the Sliding Scale 
on one of two bases. To putit plainly, the men, not then 
discarding the Scale, wanted a higher standard than that 
of 1879, while the coalowners improvised a wage-rate— 
still on the Scale system—to cover selling prices at 
actually lower figures than the miners would have been 
entitled to under the Agreement they so rashly tore to 
pieces, at any time and at all times between September 
of last year and the end of March in this. The 
men wanted a hundred-and-one impossible conditions. 
The heads of the Employers’ Emergency Committee—and 
we doubt not that the headstrong genius of Sir William 
T. Lewis was the soyrce of their inspiration—said non 
possumus. The Board of Conciliation, and the unique 
introduction’ of an Umpire, are, and have been officially 
said to be, impracticable and superfluous if the Sliding 
Seale can be restored. It has been explained in these 
columns before that the Joint Sliding Scale Committee 
formed an effective Conciliation Board. The difference 
between its constitution and that of the older Board in 
the Northern coalfield was that it only settled local 
disputes, and left the wages question to the adjust- 
ment of actuaries for both parties, who went jointly 
through the accounts of the coalowners’ selling prices 
with automatic precision. There was nothing between 
the two parties except the incomprehensible atti- 
tude of the men, and the singular. obscurity of 
the employers in endeavouring to explain in divers ways 
their own ‘position. It had been impossible until this 
week to discover what the employers’ position was 
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essentially. It was possible to see that the working 
miners were making fools of themselves, and making 
paupers of their families; and all with the same light 
heart that marked another eruption, more tragical, 
but not much less international, twenty-eight years 
ago. It is not our custom to use strong language 
in discussing the controversies between capital and 
labour wheresoever they arise. In this case, however, 
we may say, with a bulky accumulation of testimony 
behind us, that the men and the men’s leaders have been 
woefully in the wrong. One cannot conceive of a situa- 
tion of strife, whether military or industrial, in which 
one or the other more or less friendly combatants 
makes no mistake. Here the mistake—although it 
has been made on each side—is grosser and more 
mysterious on the part of the workmen or their 
Provisional Committee than in the case of the Emergency 
Committee of the Coalowners’ Association. Their 
demand for an Umpire and a Conciliation Board was 
abandoned when the colliery proprietors gave them the 
chance of acsepting the former Sliding Scale, with a 
5 per cent. advance on the old rate of wages. Then, 
instead of the Board of Conciliation and an Umpire, the 
miners insisted last week on a minimum wage, though 
not a single man at the joint conference could say what a 
minimum wage meant, or on what basis their very vague 
theories should be administered and adjusted. ._The 
employers helped them to the extent of an offer that the 
lowest wage, during a prescribed period, should not decline 
below 12} per cent. of the standard of 1879. That would 
work out practically at a minimum selling price of 93. 6d. 
f.o.b., instead of the old price of 7s. 91., and some- 
thing like 2s. or a tritle more per week in the earn- 
ings of the miners. It was not much of an advance, 
perhaps, but it was as much as the coalowners could 
afford, and as much as their possible profits would yield, 
if ‘they, the capitalists, were not to go hungry and thirsty 
away. But these so-called * delegates,” the men of the 
Provisional Committee who said that they were not 
endowed with plenipotentiary powers, had not the 
courage to use such powers as they had, and postponed 
the vital decision until they had again—and it has 
always been again and again—consulted their consti- 
tuents. These same men had a peremptory mandate—a 
mandate to make the best termstheycould. They received 
what the employers called a generous concession. Never- 
the less, they could not make up their minds until Thurs- 
day on which day a further meeting was appointed for 
Saturday. What is one to do with unstable people like 
these ? 

The general body of the men are said to be really glad 
to accept the employers’ terms. There is invariably in 
these cases of industrial conflict a set of men who make 
more money out of the strife itself than out of the 
profits of honest labour. One of the incidents that has 
perturbed, and yet not prevented, the settsement was 
the reckless address of Mr. W. Brace, up in the Mon- 
mouthshire highlands on Tuesday. He said bluntly that 
the acceptance of the employers’ ultimate terms, together 
with a renovation of the Sliding Scale, would prevent the 
South Wales or Monmouthshire colliers from making 
close conjunction with the Miners’ Federation. It is, 
in fact, impossible to follow the story of the whole of the 
wretched work without a suspicion that there was an 
underlying current. It is against all the physiographical 
laws that water should flow up hill. Yet this man, 
apparently an authorised spokesman for the Monmouth- 
shire miners, said in words and in fact that he 
would prefer starvation to his present life. Some- 
one who has acquaintance with this clamant class 
of orator can possibly appreciate the mischievous range 
of its field, and the deadly glamour of its ignoble infla- 
ence. So far as all our correspondents say, South Wales 
workmen do not desire the intrusion of the Miners’ 
lederation of Great Britain. Here comes the crisis to 
the dimension of a split walnut. This is what un- 
organised Labour and one-man Capital brings about. 
Two strong men could have solved the whole problem 
before the fateful All Fools’ Day was passed. 


THE CHOICE OF A BOILER. 


From time to time we are asked by readers, what is 
the best land boiler? The question goes to show that 
the questioner has not mastered the rudiments of steam 
engineering. There is no such thing asa “ best”’ boiler, 
if the words are intended to mean a single type which 
under all circumstances and conditions ought to be used 
to the exclusion of all other types and methods of con- 
struction. To select the best boiler for any given pur- 
pose and to meet any given set of conditions is no 
light task. It is one to be approached with caution ; 
and much balancing of reasons is essential to satisfy the 
mind and convince the careful steam user that if he has 
not got the best type of boiler in theory he has, at all 
events, secured the best that he could obtain. It is not 
easy to avoid seeing that boilers are as often as not 
selected in a haphazard fashion, and for reasons which 
are insufficient and incomplete. Thus, we find a par- 
ticular type of boiler adopted, not because the pur- 
chaser knows that it is the best for his particular 
purpose, but simply because some one else uses it, 
or because an enterprising agent has assured him 
that it is the best. Again, we see boilers used 
only because that particular type has always been 
used by the firm. It served the purpose of the father 
very well, it is therefore quite good enough for the son. 
Generally speaking, however, men seem to act on the 
conviction that one boiler is about as good as another, 
and that nothing is to be gained by innovations on the 
existing practice of a district. And lastly, there is 
fashion, or perhaps it would be wiser to say imitation. 
Thus, for example, one group of electrical engineers took 
up the water-tube boiler, and scores of others followed 
them like sheep; another group pinned their faith on the 
locomotive type, and they had their following. Now, 
neither fashion, nor persuasion, nor local custom should 


alone be permitted to influence the steam user in 
choosing a type of boiler, though account should be 
taken of them. It would be sheer waste of time to stop 
here and explain how important it is that the type of 
boiler selected should comply in the best way with all the 
conditions under which steam has to be made or used ; 
and this being the case, we are a little puzzled to explain 
the silence of almost every author who has published a 
book on steam boilers concerning a matter of such 
moment. We have no intention of making good this 
defect in steam boiler literature, but it is possible to say 
a few words on the subject which may be profitable. 

The first thing to be decided in such a way that we 


the meaning of the words * best boiler.’ There are 
various points of view from which the boiler is to be 
regarded. We may suppose, for example, that the 
pressure and the weight of steam wanted per hour have 
been fixed. Probably the first question that will be dealt 


is he going to get the best value for his money? 
Let us leave on one side the quality. Let us take 
it for granted that, no matter what the type, the 
workmanship and material shall be at the very least 
excellent. The value of the boiler may then be calculated 
in terms of pounds of steam per hour. Other things 
being equal, it is obvious that boilers costing so much per 
ton, that boiler is cheapest in first cost which will make 
the greatest weight of steam per hour and per ton. Let 
us, for example, suppose that a boiler costing £500 will 
produce steam representing 300-horse power, the con- 
sumption of fuel being at the rate of 12 Ib. of coal per 
square foot of grate per hour. Now let us apply forced 
draught and burn 24 Ib. of coal per square foot of grate 
per hour, and we find the value of the boiler doubled. In 
other words, for £500 with forced draught we get as 
much as could be had for £1000 without forced draught. 
Putting this in another way, the cheapest boiler will 
be that which makes the greatest weight of steam 
(1) per unit of surface; or (2) per unit of weight; 
or (3) per unit of price. But these considerations alone 
may be misleading, for it does not follow that the 
most economical, even in first cost, will be the best, 
because (1) it may be extravagant in the consumption of 
| fuel; or (2) it may be costly in upkeep; or (3) it may be 
| expensive in that much power is required to produce the 
| forced draught. Various other considerations will no 
| doubt suggest themselves to our readers as being worthy 
of attention. Furthermore, it must not be forgotten that 
the type of boiler which is best adapted to forced draught 
is not necessarily similar in all respects to those which 
work best with natural draught. Thus, for example, if a 
man has a battery of Lancashire boilers which are doing 
very well, he must not jump to the conclusion that they 
will do great deal better if he blows air into their closed 
ashpits. They may,orthey may not. Again, in settling 
this question of price, it should be remembered that cer- 
tain types of boiler cost almost as much for their instal- 
lation as they do themselves. A brick setting is a costly 
affair, for instance; and an economiser and a tall stack 
represent a good deal of money. A boiler of the locomo- 
tive type may cost a great deal more than one of the 
Lancashire type, and yet be cheaper as a whole, because 
it does not need the concomitants of the latter. In esti- 
mating for steam power, it will not do to take the boilers 
alone. We must reckon up their cost, not as delivered by 
the maker, but when they are at work. 

But the question of first cost, of the amount of capital 
invested in boilers, and the percentage it represents, can 
seldom take the most prominent place. The steam user, 
or his consulting engineer, constantly find themselves 
influenced, if not compelled, by local conditions to adopt 
a particular type of boiler, without regard to the first 
cost. The two most important are (1) water, and 
(2) space. Itis impossible to overrate the influence of 
the quality of the water available on the design of a 
boiler. It is practicable to burn satisfactorily any fuel, 
from town garbage to the finest Welsh coal, with comfort 
| and economy ; but water presents difficulties the magni- 
| tude of which can hardly be over-estimated. We but 
too often hear it said that in the present day no one 
need be troubled by bad water; the chemist will always 
show him how to make it good. This is not true; at 
least, if it is, then there are very large numbers of steam 
users who are carrying out to the last extremity the policy 
of penny-wisdom-and-pound-foolishness. There are dis- 
tricts in which the only water available is incurably bad. 
Not long since we were shown two samples of boiler 
deposit. Each had been taken off the bottom of the 
same Lancashire boiler; each had filled the space 
between the bottom of a fiue and the shell, and was 
about 2sin. thick. The first was sulphate of lime mainly, 
and as hard and crystalline as so much spar; the second 
was comparatively soft, and mainly a carbonate of lime; 
the same water was used in both cases, but it had been sub- 
jected to treatment with alkalies in the second case. The 
steam user is between Scylla and Charybdis. If he uses 
soft water free from lime, pitting and corrosion take place. 
If he uses ‘‘ hard’’ water he gets deposit and overheating. 
It is, we think, safe to say that a fire-tube boiler, that is, 
one in which the products of combustion pass through 
tubes of small diameter, is more economical all round 
than a Lancashire or Cornish boiler. But we constantly 
find the use of the tubular boiler prohibited by the 
character of the water. Instances have come under our 
own knowledge where locomotive-type boilers, adopted 
without due prevision, have given most unsatisfactory 
results. The reasons for adopting this type were very 
strong, and the fact that an abundance of river water was 
available for feed seemed to remove all possible objections 
to the tubular type. But pitting to a disastrous extent 
took place in the tubes, and the engineer regretted to the 
last that he had not adopted a different type of generator. 
Here, again, it is desirable to remind our readers that an 
apparently trivial circumstance may change the whole 
aspect of affairs. When time for cleaning a boiler and 








washing it out is available, a tubular boiler may be used 


may have a clear understanding of what we are about, is | 


with by the steam user is the price of the boiler. How | 
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with water which would render the type wholly unas 
ble for continuous service. It is beca > an 
abl ecause the railway 
boiler can be cleaned and washed out after a comparatiy 
few hours’ work that it answers so well, is Hes. y 
the cleaning cannot take place in clectrie light install 
tions with the same certainty and regularity, that the 
locomotive type has so often failed to give satisfaction ; 

Lastly, we have to consider the question of space, } 
large towns there is seldom much to spare, and the 
engineer finds himself compelled to get all the power he 
can into a very limited floor area. We are disposed to 
think that no tvpe complies so well with this condition 
as the ordinary Scotch marine boiler; but when heawy 
pressures are used it is very expensive. On the other 
hand, it costs next to nothing for installation, and will 
burn satisfactorily a greater weight of coal per square 
foot of grate per hour than will the Lancashire bojley 
But this by the way. We only mention the Scotch 
boiler for the sake of consolidating our ideas, and go 
making our meaning clearer. 

We may sum up our conclusions by saying that the 
engineer who is called upon to select the type of boiler 
to be used, say, for driving a large mill or an electric light 
installation, should consider first the character of the 
water which he will have to use. In the long run this 
will be found to outweigh every other consideration, [ft 
may be possible to get on for a year or two with boilers 
unsuitable to the water, but sooner or latter the trouble 
will begin. Almost every other difficulty can be oyer. 
come, but the vexation, expense, annoyance, and even 
danger caused by bad water are ever present. We fee] 
sure that there is not an engineer to a boiler insurance 
company in this kingdom who will not join with us in 
our assertion that bad or indifferent water is the cause of 
nearly all the troubles that befal boilers. When in any 
district the consulting engineer is called upon to select and 
specify boilers, he ought himself to consult the engineer to 
the boiler insurance company or other competent autho. 
rity, and ascertain what type of boiler has been found to 
work best in that district, and with this information 
before him he should think twics before he makes a new 
departure. In the second place, attention should be 
paid to the space available. It may be essential to 
get the greatest possible weight of steam off the 
smallest given floor space. On the other hand. 
space may be of no value, but even then it must 
not be forgotten that it is not advisable to carry steam 
through a great length of piping from a distant boiler 
In the last place, we put price. It is usually put first. 
We have, we think, said enough to show that this is 
unwise. We are very far, however, from saying that it 
is of no importance at all; but what the steam user 
must not forget is that the first cost of a boiler may 
bear a very small proportion to the whole sum which 
the boiler will have cost him at the end of five or ten 
years. It is, perhaps, not too much to say that in the 
long run that boiler will be pronounced the best which 
has worked steadily for the greatest number of hours in 
each year. According to our experience, steam users are 
quite willing to sacrifice not a little money to secure a 
boiler which shall be always ready when wanted ; and 
they hold that few things are more objectionable than a 
highly economical boiler which is always being laid off 
for cleaning or repairs. 


ee 
THE EXPLOSION AT EARL'S COURT. 


THE report on the explosion of a small magazine at Narl's 
Court Exhibition, which occurred on July 18th, has just 
been issued. It is in many ways instructive; but its 
principal interest lies in the supposed cause of the explosion, 
which Captain Thomson is of the opinion was brought about 
by the spontaneous combustion of metallic sodium in damp 
air. The facts are these. Within the magazine, besides 
45 lb. of gunpowder and other explosives, there was an open 
zinc bath containing Tea-rose petroleum and 56 lb. of so- 
called anti-hydrogenium, which is nothing more nor less than 
metallic sodium. This material was used in the displays to 
give the effect of shell or torpedo éxplosions by its sudden 
combustion when dropped on water. Nearly all of this anti- 
hydrogenium was in sealed tins, but about 41b. had been 
cut up and deposited in the bath of petroleum, which was 
covered with a sack. It is probable that the temperature 
within the magazine must have approached nearly 80 deg. 
Fah., at which temperature the petroleum would give ofi 
vapour freely. Moreover, the oil had in all probability been 
still further raised in temperature by the sodium, which 
when put into the bath would have been hot from the action 
of moisture in the air. It is almost certain, therefore, that 
shortly after the building was closed up, there would be 
inside it a highly inflammable, if not an explosive, mixture 
of vapour and air, the ignition of which would inevitably be 
instantly followed by the explosion of the gunpowder present. 
It remains to be shown how such ignition could have taken 
place. This was due, it is Captain Thomson's opinion, to 
the ignition of a small piece of sodium which might acci- 
dentally have fallen on the floor when the 4 1b. of the material 
were being pvt in the petroleum. It is true that sodium 
will not take fire spontaneously in damp air, but its tem- 
perature of ignition is very high, and it does not follow that 
a piece exposed to a moist atmosphere may not attain a 
temperature capable of igniting petroleum vapour. To ascer- 
tain whether this is possible, Dr. Dupré, the chemical adviser 
of the Explosives Department, at the request of Captain 
Thomson, carried out a number of experiments, the results 
of which tended to show that, although the temperature 
rises very considerably, it does not reach the point necessary 
for igniting petroleum vapour. But metallic sodium in 
contact with moist air would form caustic soda—a highly 
hygroscopic substance, which might collect so much moisture 
that drops of the solution thus formed would run cfl the 
mass exposed. One of these drops, in the experiments, was 
allowed to fall on a fresh surface of sodium, with the result 
that an ignition of the petroleum vapour instantly occurred. 
That similar conditions to those obtaining in the laboratory 
might have occurred in the magazine there is little doubt. 
Liquid solution may have ‘collected on a portion of the 
surface of a piece of sodium on the floor, and may have run 
down on to another portion which, from having been prc- 
tected by a splash of petroleum or otherwise, was less cc ™- 
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y oxidised. Sufficient heat would thus be developed to 
plete Ybe inflammable atmosphere which probably existed 
. “a magazine, and the explosion of the gunpowder would 
ue as a matter of course, 


THE SIMVPLON TUNNEL, 


terrible experience which was gained in the construc- 
fthe St. Gothard Tunnel has led to the development 
f a very careful system of ventilation, and to the formula- 
or of strict regulation for the guidance of the workpeople 
yr don the cutting of the Simplon Tunnel, which has 


THI 
tion 0 


ngage . : , 
— been commenced after so many years of consideration. 
the supply of air will be fifty times that provided for the 
gt, othard work, and an efficient method of cooling it will 


po employed. The health of the workmen will, moreover, 
he considered in other ways. The coming and going sud- 
denly from heat to cold, the carelessness about the dampness 
of clothing, and the bad feeding which contributed so much 
towards the sacrifice of G00 lives in the St. Gothard, will be 
rovided against. “* On coming out of the tunnel,” writes the 
Times, “2 covered passage will connect with a large building 
or restauration.”” Every man will hand his wet clothes to 
a custodian, whose business will b2 to dry and clean them 
for the morrow’s work, He will be compelled to rest for 
halfan hour, and he will be furnished by the contractors 
with a good substantial meal before he will be allowed to go 
into the open air.’’ If may be worth recalling that the length 
to be pierced will be 124 miles, and the work will consist of 
two parallel tunnels 50ft.apart. (ne tunnel will probably be 
entirely completed at once, whilst the completion of the other 
will be deferred. The cost of the work, exclusive of land, is 
£2,900,000, and it is to Le finished in 5} years. Messrs. 
Brandt, Brandau and Co., of Hamburg, are the contractors. 
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Submarine Telegraphs: Their History, Construction, and 
Working. By CHartes Bricat, F.R.S.E., A.M. Inst. C.F. 
London: Crosby Lockwood and Son. 1898 





‘First Notice. 
Taree are few, if any, persons more fitted to write a 
treatise on submarine telegraphy than Mr. Charles Bright. 


| oe Bona, which worked with more or less satisfaction 
| for two years. 

Passing over attempts of more or less importance, but 
from the study of which by such men as Siemens and 
Jenkins much useful knowledge had been acquired, we 
come to the first serious consideration of an Atlantic 
cable. The story of the conception, financing, engineer- 
| names—Thompson, Field, Charles Bright, Whitehouse, 
|and others—are connected, is admirably told by Mr. 
| Bright. The story is too long for us to follow with any 
closeness. The cable being made, it was intended to 
| start laying it in opposite directions from two ships parting 
| in mid-ocean, but in deference to Mr. Whitehouse’s views, 
| a start was ultimately made from Valentia. The Niagara 
getting away with the first half of the cable on August 


| 6th, 1857, and, after initial difficulties, payed out without | 


| any great trouble 334 nautical miles, having travelled 274 


herself, when «a mistake being made by one of the | 


| operators, the cable parted in a depth cf 2050 fathoms 
|on August llth. In the next year, entirely new paying- 
{out machinery having been designed by Mr. Bright, 
another cable was successfully laid, H.M.S. Agamemnon 
and the United States ship Niagara parting June 16th, 
| 1858, in mid-ocean and laying towards their respective 


| shores, the latter reaching Newfoundland on August 5th, | 


| after an uneventful passage, whilst the former, after 


| encountering severe weather and some difficulties with | 
| her cable, came to anchor in Valentia Bay on August 4th, | 
| and amessage was immediately sent by Mr. Whitehouse. | 


| 


| average slack being 17 per cent. For this achievement, 


| Charles Bright, who was then only 26 years of age, was | 


honoured with a knighthood. 
Alas, success was but short-lived, for after but twenty 


| days’ work the insulation of the cable was destroyed, | 


| probably by the use of currents of too high potential, 
| and communication ceased. Three great facts had, how- 
| ever, been proved :—‘‘ (1) The possibility of laying 2050 
| nauts of cable in ocean depths of two to three miles; 
| (2) that by means of an electric current distinct and 
| regalar signals could be transmitted and received through 


ing, and laying of this cable, with which so many famous | 


| The total length paid out was 2050 nautical miles, the | 


His own work gives him peculiar advantages with regard | an insulated conductor, even when extended beneath the 
to the present, whilst his intimate knowledge of all that | sea, across this vast distance separating Ireland and 
his father did puts in his hands the means of writing} America; and (3) that the paying-out ships could be 


{ 

We here leave the first part of Mr. Bright’s book. Our 
| attempt has been rather to cull a résumé of the absorbing 
story than to offer any review of the volume so far. 
Suffice it to say that Mr. Bright has done his work 
| admirably, and has written in a way which will appeal as 
j much to the layman as tothe engineer. The sections 
and careful description of the cables form a valuable 
feature, and the fact that the former are drawn as nearly 
as possible to actual size adds no little to their value. 
In a future issue we must glance briefly at the remainder 
of the volume. 


SHORT NOTICE. 


The Trade Unionist. Monthly periodical, London: The Ideal 
Publishing Union, Limited. Price 3d.—This journal, the first 
| number of which has just reached us, is a bulky addition to the 
labour literature of the day. It remains to be seen whether it 
will be a valuable one. According to the programme laid down 
by the editor, it will steer clear of party politics. and will devote 
itself mainly to the propagation of rational trade union interests, 
couched in moderate and unbiassed language. Should it attain 
| this ideal, it will have accomplished very much, as these are pre- 

cisely the features which are usually lacking in trade unionist 
| publications. The journal is wel! and clearly printed, and some- 
what profusely illustrated, a feature in it being a number of signed 
technical articles, which, by the way, have nothing whatever to 
do with trade unionism. but which form the most interesting part 
of the paper. 
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with assurance of facts now become historical. The book 
before us must therefore be the classic on submarine 


telegraphy, as much from this cause as from the fact | 


that it is the first attempt to produce anything like a 
complete work on the subject. 
It is a volume of considerable size, liberally if not very 


well illustrated, and including in its three parts both the | 
These parts | 
are headed “The History of Submarine Telegraphs,” | 


historical and scientific sides of its subject. 


“ The Construction of Submarine Telegraphs,” and ** The 
Working of Sabmarine Telegraphs.”’ 


the contents of Mr. Bright's book, if we run briefly 


through the main historical features of submarine tele- | 


graphs. The history is one of peculiar interest. The 
patience, endurance, and determination; the battling 
with the elements upon the surface of the water and 
the striving with unseen difficulties beneath it; the 
mistakes and failures and the slow learning of lessons by 
expensive experience ; the foolhardiness and ignorance; 
the cautiousness, skill, and brilliant inventiveness; the 
daring, bravery, and indomitable perseverance, and the 
tinal success after numerous disappointments, and the 
expenditure of hundreds of thousands of pounds, give 
an attractiveness to this story of the laying of threads 
through the vasty deep, upon the floor of mighty seas 
made wonderful by mystery, and add a charm and 
romance to it which few scientific histories can claim. 

It is more than a century ago that the first suggestion 
of a subaqueous telegraph was made by Salva, a Spaniard, 
and in 1813 messages were actually transmitted through 
a submerged cable seven miles long by John Robert 
Sharpe. In 1840, Wheatstone, following Colonel Pasley 
and Dr. O'Shaughnessy, suggested the means of insulat- 
ing a cable by tarred hemp, and proposed connecting 
Calais and Dover with such a cable, but a few years later, 
when gutta-percha was introduced, he immediately 
attempted to use that substance, but failed. But in 
1842 Morse had used gutta-percha as part of the insula- 


tion of a cable laid in New York Harbour, which worked | 
with such success that he submitted to the United States | 
Government a proposal for connecting Europe and | 


America electrically; and in 1845 Cornell insulated a 
cable twelve miles long with gutta-percha, which was laid 
and worked well between Tort Lee and New York till 


broken by ice. About the same time both Armstrong | 


and Siemens were attacking the same subject; and in 
1849 Mr. C. J. Walker laid a cable two miles long in the 
Channel, through which messages were transmitted. 

We begin to leave the first stage of experiments when 
the brothers Brett obtained a concession from the French 
Government in 1847 to place a cable between Calais and 
Dover. It was not, however, till August 23rd, 1850, that 
the cable was laid by the Goliath, and lasted just suffi- 
ciently long to prove the possibilities of the scheme. A 
new concession was, after some difficulty, obtained, but 
the date had almost expired when Crampton came for- 
ward, advanced £7500, which was doubled by other sub- 
scribers, and produced a cable insulated with gutta- 
percha and tarred hemp, and protected by galvanised 
iron wires. 


In September, 1851, this cable was laid across the | 


Channel. It weighed seven tons to the mile, and was 
twenty-five miles long. It worked well for many years. 
Shortly after this success, three other vain attempts were 
made to lay Channel cables, but not till 1853 was another 
successfully laid, and in the meantime Sir Charles Bright 
had sunk an Anglo-Irish cable in 180 fathoms, the greatest 
depth which had up to that time been encountered. 
_After several failures with cables in foreign waters, 
Newall, in 1857, with the aid of apparatus the prototype 
of that used to-day, laid a line between Cape Spartivento 


It will, we think, | 
at once interest our readers, and give them a notion of | 


hove to in deep water without necessarily parting the 
| cable.” 

The short success of the cable had thus been of con- 
| siderable use. Its failure was almost as valuable, for 
| with the failure of the Red Sea and Kast India cable it 
led to the appointment of a Government Committee, 
** whose work will ever be considered a model of scientific 
investigation,’ and which perhaps aided as much as any 
other factor to make the ultimate success of submarine 
telegraphy over great distance a foregone conclusion. 
This Committee sat in 1859—60. In 1863 the Indian 
Gioverament decided, in face of the failure of Messrs. 
| Newall and Co. to lay a cable in the Red Sea, to attempt 
themselves to effect electric communication between 
India and Europe, taking the cable along the coast of 
Beloochistan and landing it at Kurrachee and Fao. It 
had a total length of 1450 miles, and was divided into 
four sections, and was connected with land lines at 
several points. Sir Charles Bright and Mr. Latimer 
Clark were engineers to the Government, the former 
personally superintending the laying, which was accom- 
plished with entire success. This was undoubtedly due 
in no small measure to the lessons which had been 
brought home by the Committee and to the unremitting 
care and diligence with which the cable was tested and 
inspected both during its manufacture and laying. 

After a specially-elected scientific Committee, includ- 
ing names which have since become famous in various 
| ways, had thoroughly thrashed out debateable points, 
| another start was made with an Atlantic cable. The 
| cable itself was of a new design arrived at by careful 
caleulations, and involving all the improvements which 
former attempts could suggest. So, too, with the 
apparatus fitted on the Great Eastern, although this 
plant did not differ in general characteristics from that 
erected on board the Agamemnon and Niagara several 
years previously. On the 22nd of June, 1865, the laying 
commenced from Valentia Island. All went well for two 
days, and then a series of azcidents, misfortunes, and 
reverses, which it seemed ‘could only be attributed to 
malevolence,’ followed the unhappy expedition, the 
cable was damaged, the machinery went out of order, the 
cable parted. It was grappled with a wire rope, and 
caught only to be lost again by the breaking of a link. It 
was again hooked with a hempen rope and raised some 
distance when again a lihk gave way, and after two more 
unsuccessful attempts, ‘‘on 11th August, 1865, the fleet 
of ships parted company—shattered in hopes as well as 
in ropes.” 

The promoters, however, were still undaunted, and in 
the following year it was decided not only to lay a new 
cable between Ireland and Newfoundland, but to recover 
that which was lost. Some improvements were made in 
the machinery on board the Great Eastern, and the 
picking-up gear was greatly strengthened, similar 
apparatus being fitted on the s.s. Medway and Albany. 
On July 13th, 1866, the expedition in charge of Mr. 
Canning started paying out from Valentia, and arrived 
after fourteen days with but little trouble off Heart's 
Content, Trinity Bay. The fleet then put out to sea, and 
after incredible perseverance and repeated failures 
recovered and joined up the old cable, thus completing 
| two sound lines of communication between America and 
|Europe. For this successful expedition Mr. R. A. Glass, 
|Mr. Samuel Canning, Professor W. Thomson, and 
| Captain J. Anderson received knighthoods, whilst other 








honours fell deservedly upon other persons connected 
; scientifically or financially with the undertaking. 
| With the ultimate accomplishment of this stupendous 
work, the history of Atlantic telegraphy for the present 
| practically comes to an end. What the future has yet in 
| store for us who shall say ? 


BURSTING OF A FLY-WHEEL. 

THE first serious accident which has happened at the Yorkshire 
Iron and Steelworks, Penistone. one of the establishments cf 
Messrs. Charles Cammell and Co., Limited, took place on Saturday, 
about three o’clock in the morning. While the mill was in fuli 
swing a large cast-iron fly-wheel, 30ft. in diameter and weighing 
40 tons, ‘‘ burst.” and its fragments were scattered in all direc- 

| tions. The pieces, of which there were over a score, tore a hole in 
| the roof, smashed part of the machinery and cranes, and did other 
| damage. There were about forty men in the mill at the time, and 
| about an equal number in the rolling shed, and it is matter for 
| congratulation that the results were not even worse than they 
| were. The two men, Taylor and Clarkson, were killed outright, 
and their bodies removed to the Wentworth Hotel, to await the 
inquest, The interior of the works showed the extreme violence 
of the accident. Several of the iron pillars which supported the 
roof were knocked down, bringing in their fall a portion of the 
roof itself. Steam pipes were smashed, and the works brought to 
a stand. 

At the inquest, which was opened on Monday afternoon before 
Mr. T. Taylor, of Wakefield, Mr. T. M. Lewis, the manager of the 
works, said the man Blacker, who was the driver of the engine 
driving the fiy-wheel in question, had been in charge of that 
particular engine for about twelve months, but he had driven 
other of the company’s engines for many years. In reply to Mr. 
W. A. Waddy, solicitor, Sheffield, who represented Messrs. 
Cammell and Co., this witness stated that the engine concerned 
had been running about twenty years without accident. A fly- 
wheel should run forty or fifty years with safety. The engine 
ran continuously, unless it was s ay by the driver, but whether 
there was any “ piece ” in the mill or not, the mill was run. The 
driver had to manipulate the engine every time the rail went 
through the rolls, but had nothing to do with the rolling machinery. 
He had nothing to do but to stand and watch, unless he was told 
to stop the engine, or something unusual occurred. When there 
was no load on the mill, the driver reduced his steam, and he 
increased it when a load was brought up. Witness did not think 
the governors of the engine were in working order. It was the 
duty of the driver to examine the steam gauges and governors, 
and maintain just sufficient steam pressure. 

The jury proceeded to view the scene of the accident, and on 
their return George Blacker, the engine tenter, was called. He 
said the governors came off the engine about midnight on Friday. 
He did not know what caused this. The thing had happened 
many atime. The engine could be regulated without them, and 
he did work the throttle valve by means of a lever, which he fitted 
in after stopping the engine. Just before the accident happened 
he had been out of the engine-house to attend to a supply of water 
a few yards away. They were rolling as usual when he left. He 
went to the pumping engine in the Bessemer department and 
found the water all right. When he returned to the engine-house 
there was a big noise, the gas went out, and the steam pipes 
seemed to burst. Witness had his hand on the wheel to 
stop the engine when the crack came. He turned it and remained 
by it until the engine stopped. Then he got a light, and the first 
thing he found was that the wheel had broken, and that Ben 
Taylor was lying on the floor in the hot water. With another 
man he took him outside, and he died five minutes later. 

In reply to Mr. Parkes, witness said he had had twenty years’ 
experience as an engine tenter. 

No further evidence was called, and the Coroner summed up, 
stating that the point before the jury was whether there was any 
criminality on the part of any person. 

The jury returned a verdict of ‘‘ Death by misadventure,” 
adding that they did not think the engine-driver left the engine 
with the intention of neglecting his work. 

Mr. Waddy then expressed the profound regret felt by Messrs. 
Cammell and Company, and Sir Alex. Wilson, the managin 
director, at the calamity, and their sympathy with the widows on 
families of the deceased. They also hoped for the speedy recovery 
of the injured persons. Every facility would be offered to all 
parties concerned to further elucidate the cause of the catastrophe. 

The inquiry, which lasted four hours, then closed. 








Tur largest whaleback steamer which has been built 
up to the present time was recently launched at the shipyard of 
the American Steel Barge Company, West Superior, Wis. This 
steamer is named after the inventor of the whaleback type, and is 
called Alexander McDougall. She is 430ft. in length, has a dis- 
placement on a draught of 1Sft. of about 10,000 tons, and will be able 
to carry a cargo of 7200 tons, or about 240,000 bushels of wheat. 
The vessel is built of steel throughout, and has thirteen cargo 
hatches, 24ft. by 18ft. in the clear. 
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Limited, Thorncliffe Ironworks and Collieries, and President 
of the Coalowners’ Federation of Great Britain, died at 
Scarborough on Monday last. 

The late Mr. Chambers was the last surviving son of Mr. 
John Chambers, of Belmont, Chapeltown, and a direct 
descendant of one of the gentlemen who founded the firm a 
century ago. The history of Messrs. Newton, Chambers, and 
Company, Limited, is practically the history of the iron 
industry in South Yorkshire, and largely of the coal trade in 
that part of thecountry. On January 2nd, 1894, was cele- 


brated the centenary of the Thorncliffe Ironworks and | 
The lease granting the site for an erection of the | 


Collieries. 
ironworks was signed on the 13th day of December, 1793, 
and the first sod was turned and active operations commenced 
on New Year’s Day, 1794. The founders of the firm were 
Mr. George Newton, a native of Staindrop, in the county of 
Durham, and Mr. Thomas Chambers, son of Mr. John 
Chambers, who -lived at Rawmarsh, Yorkshire, in the 
beginning of the last century. In 1790 Mr. Newton was in 
business with Mr. Hodgson in the Workhouse Yard, near the 
Queen’s Foundry at Sheffield, as manufacturers of spades, 
shovels, and similar articles, and in the same town Mr. 
Chambers was in the service of Messrs. Smith, Stacey, and 
Company, ironfounders, Queen’s Foundry, Paradise-square, 
Sheffield. Two years later Mr. Newton and Mr. Chambers 
with a friend, Mr. Maskew, of London, 
entered into partnership, and established 
the firm of Maskew, Chambers, and 
Newton. Their first business establish- 
ment was at Snowhill, Furnace-lane, 
Sheffield, where they built the Phenix 
Foundry. On March Ist, 1793, they 
began casting. In that year Mr. Maskew 
withdrew, Mr. Henry Longden taking 
his place, the firm then taking the name 
of Chambers, Newton, and Co. Their 
business rapidly increased, the demand 
for pig iron exceeding what they were 
able to supply. This happy condition of 
afiairs encouraged the company to begin 
the smelting of pig iron. On December 
jth, 1793, Mr. Chambers and Mr. Newton 
met the steward of Earl Fitzwilliam at 
Thorncliffe, near Sheffield, and after 
selecting a site and fixing the terms, 
an agreement was made for a lease of 
twenty-one years, the company to erect 
its own works and to pay the follow- 
ing rents, viz., £70 per acre for the 
2ft. 6in. bed of coal, £90 per acre for 
the 5ft. seam of coal, and £140 per acre 
for the ironstone. Operations were 
actively started on January Ist, 1794, 
and the first furnace was put in blast 
on April 27th, 1795. The firm still con- 
tinued their foundry operations at the 
Phcenix Works, Sheffield, the smelting 
and mining being done at Thorncliffe 
until 1800, when Mr. Newton and his 
family removed to Chapeltown. In 1802 
the company erected moulding and other 
works, and the same year took to the 
production of cast iron. In 1799 Mr. 
Robert Scott and Mr. John Scott, both 
of London, joined the firm, and the 
comp my then became Longden, Newton, 
Chambers, and Scotts. The business 
still continued to expand, but on July 
19th, 1822, the firm met with their first 
grave disaster. In the course of pro- 
ducing a large casting, weighing over 
five tons, a thunderstorm occurred, and 
the water ran into the casting pit, 
causing an appalling explosion, which 
killed eight of the workmen, in addition 
to one of the partners, Mr. Isaac New- 
ton. For the first fifty years of the 
firm’s operations all they made at Thorn- 
clifie had to be taken away in carts 
and wagons. This continued until about 
1834, when the works were connected 
by a branch railway with the canal at 
Elsecar. Later on improved facilities 
were obtained by the opening of the 
South Yorkshire Railway, and since that 
time both the Manchester, Sheffield, and 
Lincolnshire—now Great Central—and 
Midland railways have given the company all the railway 
facilities they can desire. It was not until 1881 that the 
private firm was converted into a limited company, with 
Mr. T. C. Newton, J.P., as chairman, and Mr. George 
Dawson, J.P., and Mr. A. M. Chambers, J.P., managing 
directors. 

At the time of celebrating the centenary in 1894 it was 





stated that the Thorncliffe Ironworks and Collieries employed | 


over 6000 workmen, paid more than £200,000 a year in 
wages, produced about 34,000 tons of pig iron per annum, 
14,000 tons of cast iron goods, 1,000,000 tons of coal, and 
150,000 tons of coke. 
embraced 200 acres of land, and about 200 cottage houses, 
the total estimated value of the company’s property being at 
that time equal to half a million of money. 


The late Mr. Chambers was admittedly one of the soundest | 


authorities on the coal industry which England possessed. 


His practical knowledge extended to all its details, and ifany | 
| and applied mathematics under the original regulations for | 
In the following year he graduated as Senior | 
| Wrangler, and afterwards obtained the first Smith’s prize. | 

These two honours have seldom been obtained by the same:| 
| being put down. The Leeds lines are to be greatly extended, 


trouble took place in the coalfield of Yorkshire his counsel 
was invariably sought. 

Mr. Chambers, in addition to being President of the Coal- 
owners’ Federation of Great Britain, was for a considerable 
period Chairman of the South Yorkshire Association, and 
was a member of the Conciliation Board, in which capacity 
he attended the conference held under the presidency of Lord 
Rosebery. In 1885 he was President of the Midland 


Institute of Mining Engineers, and in 1890 he was President | 


of the Mining Association of Great Britain. 

The news of Mr. Chambers’ death caused great regret and 
no little surprise, as, up to a day or two before, he had been 
engaged in the many activities which occupied his time. 








Tue first goods train to reach Irkutsk, on the Trans- 
Siberian Railway, arrived at that place on Tuesday week, August 
the 27th. 


In addition, their freehold estates | 





the bereaved family and relations, whose sorrow is rendered 
| all the deeper by the loss at the same moment of three other 
members of the same family. Dr. Hopkinson was so 
well known throughout the nations as one of the most capable 
electrical engineers of our time, that his loss to the scientific 
world will long be felt. The details of the disaster, so far as 
they have at present come to hand, are as follows. 

Dr. Hopkinson, with his wife and various members of his 
family, had been in Switzerland since July, and had made 
many Alpine excursions. The deceased gentleman was an 
expert mountaineer, and was accustomed to make these 
excursions without guides. On Saturday, 27th August, the 
| party were staying at the Hotel Montcolomb, Arolla, and on 
| that day Dr. Hopkinson started, accompanied by his two 
| daughters, Miss Alice and Miss 

his son John Graham Hopkinson. He set out 
| make the ascent of the Dent Vesivi, while Mrs. Hop- 
| kinson and the younger children stayed behind at the 


} 


hotel. Towards evening, as the party did not return, | lished in ‘‘ Proceedings of the Royal Society” 


| and questions relating to electricity, and always 





Lina Hopkinson, and | 
to | 


later on also 
‘Seering at 


patent Cases 


1 - - ', 
to research work, although deeply engrossed in his ordi’ 
‘ 


professional duties: He brought a thoroughly trai } 
matical mind to bear upon electrical on Whaat 
that time, had been, to a considerable extent, empirical ean 
He was also a prolific writer on scientific matters: é 

his earliest papers dealt with experiments upon the resid of 
discharge of the Leyden jar, and was communicated tom 
Royal Society by Sir William Thomson—Lord Kelvin in 
1877. His next paper, dealing with the “ Electrostatic 
Capacity of Glass,” was published in the “ Philosophi wd 
Transactions’ of the same year, and contained some rg 
portant results of experiments. In 1881 he read an 
paper before the Royal Society on the « Electrostatic 
Capacity of Liquids,” the paper bearing like the first u “4 
Maxwell's theory. A paper dealing with experiments = 
entitled ‘On the Torsional Strain which remains in 

Glass Fibre after released from Twisting Stress,” was pub. 


for 1878, 


a rumour began to circulate that they had met with | Another very important paper was on “The Specific Indue. 


an accident, and a rescue party was at once organised and 
set out for the place. These fears proved well founded, as 


the dead bodies of Dr. Hopkinson and his three children were | 
As the whole of the party | dynamo, and applying his great mathematical knowledge to 
' the subject, introduced the system of plotting the 


found at the foot of a precipice. 
were killed no details as to how the accident occurred are at 





tive Capacity of Bodies,” but our space will not permit of the 
insertion of a list of all the papers written by Dr. Hopkinson, 
In 1879 he made a series of experiments upon a Siemens 


results 
upon rectangular co-ordinates, thus 
forming what are now known as “ cha. 
racteristic curves.’ These curves show 
similar facts regarding dynamos as are 
shown by indicator diagrams in the cage 
of steam and gas engines. The results 








DR. JOHN HOPKINSON 


present known, but Mr. Galland, the British Consul at Lau- | 
sanne, has started for the place to conduct an inquiry into | 


the circumstances of the catastrophe. The remains are to be 
brought to England for burial. 

Dr. Hopkinson, whose portrait, from a photograph by 
Messrs. Elliott and Fry, Baker-street, we give above, 
was born in 1849 in Manchester, and was the eldest son 
of Mr. Alderman Hopkinson of that city; his mother 


| Yorkshire. Until about fifteen years of age he was 
| educated at Linden Grove School, and afterwards went to 
Queenswood College, both of these schools being under the 
| direction of Mr. Charles Willmore. When only 15} years 
old he entered at Owens College, Manchester, where he 
| remained until he was eighteen, and then proceeded to 
Trinity College, Cambridge. 
twenty-one years of age, he graduated as Doctor of Science 
in the University of London, taking as his subjects pure 


| that degree. 


| man,as the Smith’s prize examination is a test of mathe- 


has always served more as a test of the receptive power of 
the student, and his capability of reproducing accurately the 
knowledge he has acquired at college. 

The great intellectual power already shown was merely a 
promise of the greater and wider success achieved later in 
life. Two years after taking his degree Dr. Hopkinson 
accepted the post of engineer to Messrs. Chance Bros. and 
| Co.’s lighthouse works near Birmingham, and resided in that 
city until 1878. He applied his talents with great success to 

the improvement of the arrangement of lenses and mirrors 
| for lighthouse work, and his group flashing apparatus may 
be specially mentioned. He next moved to London, and 





is a daughter of the late Mr. John Dewhurst, of Skipton, | : 
| The result of this appeal was the formation of the corps oi 


In the year 1870, when only | 


matical inventive skill, if we may so term it, while the tripos | 


| himself acting as consulting engineer. 





obtained in the foregoing experiments led 
to great improvements in the Edison 
type of dynamo, and, in fact, created the 
modern types of direct-current ma. 
chines, which are so widely different 
from the original Edison machines with 
their long magnets. In 1883 he was ap. 
pointed to lecture at the Institution of 
Civil Engineers, and he then dealt with 
the theory of alternate currents. He 
published in his own name, and also 
conjointly with his brother, Dr. }. Hop. 
kinson, many papers on dynamo-electric 
machinery, and devoted special attention 
to the experimental consideration of the 
magnetisation of iron and steel. 

In 1884 he further developed the theory 
of alternate-current machinery in a 
paper read before the Society of Tele. 
graph Engineers ; while in 1885 he wrote 
a paper on “The Quadrant Electro- 
meter’? for the Physical Society, and 
published in the Physical Magazine a 
paper on “An Unnoticed Danger in 
certain Apparatus for Distribution of 
Klectricity,” in which he showed the 
possible danger of using secondary 
generators of large electrostatic capacity. 
In 1885 and 1889 he read other import- 
ant papers before the Royal Society, 
‘On the Magnetisation of Iron,” and 
‘‘On the Magnetic and other Physical 
Properties of Iron at a High Tempera- 
ture.”” In the year 1890 he became Pre- 
sident of the Institution of Electrical 
Engineers, and took as the subject of his 
inaugural address, ‘‘ Magnetism.” He 
referred to the magnetic properties of 
various metals, and showed in the form 
of curves the peculiar characters of each 
of the bodies dealt with. At the close of 
the address he said he desired to break 
tbrough the usual rule, and to invite 
discussion upon the subject. This 
invitation was accepted by Sir William 
Thompson, Prof. Ewing, and others, thus 
adding to the value of the address. 
The same year, one of the Royal medals 
was awarded to him by the Royal 
Society. In November, 1895, he was 
again invited to become President of the 
Institution of Electrical Engineers, and 
accepted the post. Before beginning 
his address he pointed out that con- 
tinental nations generaHy aim at obtain- 


ing safety by compulsory military 
service from every able-bodied citizen, with ample 
time for training, but in this country we hope to 
obtain it without forcing service upon anyone. He 


thought it the duty of every great Institution like theirs to 
ascertain whether any action could not be taken to help 
towards attaining the same end. He considered that the 
members possessed aptitudes which might be of great use, 
and he knew certainly that anything they could do would be 
heartily welcomed by the highest authorities in the army. 


Volunteer Electrical Engineers, which will doubtless afiord 
great assistance in case of need. 
Dr. Hopkinson’s presidential address was a sketch of the 


| history of the science of electricity. 


In his private practice he acted as consulting engineer to the 
contractors of the City and South London Railway, and also 
to the Corporation of Southend for the electric tramway on 
the pier. He designed and superintended the carrying out of 
the whole of the work of electric lighting for Manchester and 
Whitehaven and for Stafford. , 

He acted also as consulting engineer to the Corporations of 
Leeds and Birmingham for the system of tramways now 


and we understand that specifications were just being pre- 
pared for the work by the deceased gentleman. Of his 
numerous inventions, perhaps the best known to electrical 
engineers is the ‘three-wire system’ now so generally 
adopted for direct-current work. We understand that Dr. 
Hopkinson always refused to accept royalties upon his 
inventions when employed for works upon which he was 
It will be remem- 
bered that last year Dr. Hopkinson acted with Sir 
F. Bramwell and Mr. Aspinall as a judge in THE 
ENGINEER motor car competition. He was connected 
with a large number of learned and professional societies, was 
a Fellow of the Royal Society, a Member of Council 
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of tho Institution of Civil Engineers, a Member of 
Council of the Institution of Mechanical Engineers, 
and, as already noted, had been twice President of 


the Institution of Electrical Engineers. He was also a 
Manager of the Royal Institution of Great Britain, a Member | 
of Council of the British Association, and Member of the | 
Physical Society, and also Major of the Corps of Volunteer | 
Electrical Engineers, which was formed on his suggestion. 
Dr. Hopkinson rendered inestimable services to the 
corps, to which his death will be indeed a loss. Dr. 
Hopkinson had as a partner in his business, his brother, 
Mr. Charles Hopkinson, who has, we understand, gone to 
Switzerland upon the sad work of arranging all details, and 
to attempt to obtain some account of the cause of the 
disaster. 





TRIAL OF CARNEGIE KRUPP PLATES. 

We give herewith photographs showing results of a trial 
of an experimental plate made on Krupp’s process. The 
special points of interest are, first, that Krupp’s process 
should be adopted in the very home of the Harvey process ; 
secondly, the severity of the test ; and thirdly, the compara- 
tive action of ordinary uncapped and of capped shots. 








The trial took place on July 13th last at Indian Head by the 
United States naval authorities. The plate measured Qft. | 
by ft. Sin. by Gin. It was backed by 12in. of oak and two | 
jin. skin plates held up by ten bolts. The plate face was | 
hardened to a depth of from 1‘5in. to 2in. The attack was | 
made with a 6in. gun firing Carpenter steel projectiles, 
weighing 100 lb. each. The positions of impact on the plate | 
are shown in Fig. 1. The data of the four rounds fired are | 
shown in the following table :— 

















and broke up. 
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‘ ie “ Results. 

5 E $ 

PA Rh a 

Ft.-sec. Ft.-tons Inches. | 

1 2021 2882 14°1 | 2°35 | Projectile smashed with 
, a about 2°5in. penetration 

2 2237 3470 16°3 | 2°72 | Ditto, with bin. estimated 
, : penetration. 

3 2350 3830 177 2°95 | Perforated, but remained in 

: backing and broke up. 
4 1984 2730 13°9 2°31 | Perforated plate and backing 
(capped) 





The effects of the rounds may be fairly seen by the photo- 
gtaphs—Figs. 1 and 2. The first round near the centre 
caused a dish in the face round the point of impact about 
‘cin. deep ; the shot spread to a diameter of about 12in. A 
bulge 1-5in. long was formed at the back, but no cracks were 
effected, nor was any injury done to bolts or structure. The 
Projectile, which was hardened to 3in. below the bourrelet, 
Was not broken up small, one fragment containing a large 
portion of it. 

The second shot struck near the right-hand bottom corner. 
The projectile, which was hardened to about 2°5in. below the 
bourrelet, broke up, a great part remaining welded in the 
Plate. A bulge 4°5in. high was formed on the back of the 
plate. The front was dished about 4in. round the point of 
impact. The face flaked off to the extent shown in Fig. 1. 
There was no injury done to the structure and bolts, and the 
Plate was not cracked. 

The third round was fired with a charge of 251b. of 
California $.P. perforated cylinder powder. It was the 
hardest blow delivered in the trial. The shot was hardened 
- 2jin. below the bourrelet. It struck near the left-hand 

ottom corner—see Fig. 1—and perforated the plate and broke 





front of it. The flaking of the face is shown in Fig. 1. The 
plate was not cracked, nor were bolts or structure injured. 
The fourth round was fired with a Carpenter projectile 
capped, thus weighing 1041b. The projectile was hardened 
to 4in. below the bourrelet. It struck low down to the right 
of the centre line—see Fig. 1. It perforated the plate, 
backing, and skin, and broke up, barely entering the sand 
butt in rear. The hole was oblong to a less extent than in 
the previous round, the greatest diameter being 6°75in. 
There was no dish in front, and but little flaking. The plate 
was not cracked, and bolts and structure were not injured. 

The plate was naturally held to have shown remarkable 
powers of resistance. Its appearance was good both in face 
and back. 

We would now point out features in this trial which 








with. 


Very probably, our own excellent Sheffield Krupp 
plates would give just as good a factor, but they have not ever, 
so far as we know, been tested, and we see the value of the test 


| being pushed thus far in exhibiting the manner in which 


| the plate yields. 


Then, the behaviour of the capped shot is 
of the highest interest. The cap apparently enabled the shot 
so far to retain its point as to perform its boring action 
through the plate, and by this means to get through plate 
and skin, although breaking up, thus defeating the plate with 
a velocity of only 1984 foot-seconds, and a figure of merit or 
factor of only 2°31. Something of this kind, we think, must 
have happened, although the action must have been imper- 
fect. We could greatly wish that we had been informed if 
the plate had been broken radially from the centre or point 
of impact of the shot’s point, or driven out ina disc. Fig. 2 
shows the piece of plate broken away. The report speaks of 


| what is termed a “spur ” at the point of exit about 1-6in. high. 


The trial must, we think, go to establish the excellence of 


| Krupp plates, and, further, the value of the cap on the shot 


point 

We may ccnclude by observing that, while this Krupp 
plat: exhibi ed the usual characteristic toughness, we are 
aga n reminced how mild a tax is imposed on thin plates in 
the way of fracture. The energy per ton of round No. 3 is 
only 506 foot-tons supposing the plate to weigh about 5-6 
tons. Doubtless the setting up of the shot produced a wedge 
of considerable diameter, which the plate’s own resisting 
power thus brought upon it, but which it bore admirably. 








GODDIN’S LOCK NUT. 


THE lock nut of which a section is given below is com- 
pared by the inventor to a pair of ordinary lock nuts coupled 
together by an elastic joint. The locking of the nut depends 
upon the friction brought to bear upon the sides of the thread 
by this elastic arrangement. The nut is made—as shown in 








\ 

\N 
Fig. 1 Fig. 2 Fig. 3 
Figs. 1 and 2—by pressure. After the form shown in Fig. 2 
is reached, the double nut is tapped right through, and 
then the upper part is again slightly pressed down towards 
the lower, thus altering the pitch of the thread. In screwing 
the nut on toa bolt, it will run freely till the bolt begins to 
enter the upper part of the nut. In its attempt to do this it 
has to open the spring, and so causes a pressure on the sides 
of the thread. For large nuts the groove will be cut in a 
machine from the solid instead of being formed by pressure. 





Fig. 2—BACK OF CARNEGIE KRUPP PLATE 


appeared to us to be of special interest compared with 
our own trials. 
plete perforation. Round three, in which the shot 
stopped in the backing, is probably nearly the exact 
measure of the plate’s powers of resistance, seeing that the 
plate kept out the previous round with only 113 foot-seconds 
less velocity. 
with even considerable increase of velocity might effect no 
more practically, seeing that the shot broke up and per- 
forated by punching, for it may readily be admitted that a 
great amount of energy would be necessary to drive fragments 
and disc through the skin. 

That perforation should eventually be only achieved by 
| punching is extremely interesting, showing the behaviour of 
| the face in defeating the entrance of the sharp point. The 
| dishing of the face round the point of impact in this and the 

previous rounds seems to show how much toughness was 


Up, carrying all its fragments into the backing where they | called into action. The factor of this plate is enormous, 


remained, being stopped by the skin. The hole in the plate 
vas oval, its greatest diameter being 8:5in. The effect wasa 
punching one, the projectile driving the dise of plate in 


| namely, 2°95. This was a little beyond the actual factor of 
| the plate’s power of resistance, but that of the previous round, 
namely, 2°72, is very great, larger than we have hitherto met 


First, the plate was tested up to com- | 


We think it probable, however, that a shot | 





The name of lock nuts is legion, and so many have been 
invented which appeared fully to meet the necessary con- 
ditions and yet are no more heard of, that it would be un- 
wise to say of this that it will be more successful than the 
others; but on what point, mechanical or financial, it might 
fail it is difticult to see. 








GREAT activity in shipbuilding is expected in the 
United States to follow the war. As a result of the 
number of vessels impressed into the Government service, many 
steamers are now being built to replace them. William Cramp 
and Son are building a steel twin-screw steamship, 360ft. long, for 
the New York and Cuban Mail Steamship Company ; and four 
steel steamships, each 280ft. long, for the American Mail Steamship 
Company. At Chester, Pa., two steel steamships, each 260ft. 
long, are being built for the Old Dominion Line; Harlan and 
Hollingsworth, of Wilmington, Del., are constructing a 274ft. steel 
steamer for the Merchants’ and Miners’ Transportation Company, 
of Baltimore ; and at Newport News, three new Morgan liners, 
two new Cromwell liners, and two new Iacific Mail steamships are 
on the wavs, 
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THE THERMAL EFFICIENCY OF STEAM 
ENGINES. 

Tue following is the report of the Committee appointed 
by the Institution of Civil Engineers, on March 3lst, 
1896, to consider and report to the Council upon the 
subject of the “ Definition of a Standard or Standards 
of Thermal Efficiency for Steam Engines,” by Captain 
Sankey, together with an introductory note prepared at 
the request of the Council. The members of the Com- 
mittee are: Alex. B. W. Kennedy, LU.D., F.R.S., Chair- 
man, T. Hudson Beare, B.\., B.Sc., D. 8S. Capper, M.A., 
Henry Davey, Bryan Donkin, J. A. Ewing, M.A., B.Sc., 
V.R.S., J. Macfarlane Gray, Michael Longridge, M.A., 
W. H. Maw, A. Basil Wilson, H. Riall Sankey, late 
Captain R.E., Hon. Secretary :— 

INTRODUCTORY NOTE, 

The following report assumes a competent knowledge of thermo- 
dynamics, and some explanation may therefore be of use to those 
who have not this knowledge, but yet are interested in steam 
engine economy. For this purpose the following introductory 
note has been drawn up to show what it has been desired to 
measure and to compare. 

A steam plant in its simplest form normally consists of : 

(1) The boiler, with its feed arrangements, to produce the 
steam, 

(2) The pipes to conduct the steam to the engine. 

(3) The ongine to transform a portion of the steam energy into 
work upon the pistons, 

Further the plant may include : 

(4) A condenser with an air pump or eyuivalent apparatus, 
which must be added if the engine is tu be relieved from the back 
pressure due to the atmosphere. 

(5) An economiser may be added to the boiler to improve its 
performance by transmitting to the feed-water some of the heat 
which would otherwise escape up the flue. 

(6) A feed heater may be used in the case of a non-condensing 
engine, torecover some of the waste heat in the exhaust steam. 

(7) Steam jackets and re-heaters are added to the engine under 
certain circumstances, 

No portion of a steam plant is perfect, and each is the seat of 
losses more or less serious. If therefore it is desired to improve 
the steam plant as a whole, it is first of all necessary to ascertain 
separately the nature of the losses due to its various portions ; and 
in this connection the diagrams given above have been prepared, 
which it is hoped may assist to a clearer understanding of the 
nature and extent cf the various losses, 

The boiler, the engine, the condenser and air pump, the feed 
pump and the economiser, are indicated by rectangles upon the | 
diagram. The flow of heat is shown as a stream, the width ‘of | 
which gives the amount of heat entering and leaving each part of | 
the plant per unit of time ; the losses are shown by the many 
waste branches of the stream. Special attention is called to the 
one—unfortunately small—branch which represents the work done 
upon the pistons of the engine. 
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| certain returns of heat to the boiler to be deducted. 


first place credit has to be given to the engine for the heat which | ed. 
d | utilised as work on the pistons, as engine friction, so that the 
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IDEALIZED STEAM PLANT. 
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It is obvious that with so many channels of loss it is of the 
utmost importance that the circumstances under which they arise, 
and their amount, should be ascertainsd and considered separately, 
It is also especially useful to ascertain the exact amount of those 
losses which are inevitable according to the laws of nature, and 
to distinguish them from other losses, also to some extent inevitable 
but yet capable of reduction by improvement in design or in 
material, It is shown in the diagram, by the stream which goes 
from the engine towards the condenser, that by far the greatest 
loss occurs in the engine; and this circumstance, coupled with 
the fact that the design and manufacture of steam engines form 
a distinct and almost separate branch of engineering, give ample 
ground for isolating the engine and considering it apart from 
other portions of the steam plant. 

For this reason the report does not deal with the steam plant 
as a whole, but only with the steam engine proper, which 
is defined in the report as being ‘‘everything included be- 
tween the boiler side of the engine stop valve and the exhaust 
flange.” 

Much diversity of opinion has existed as to the method of 
stating the thermal economical value of an engine, and the 
standard with which it should be compared, The work of the 
Committee has been directed to these points. 

The upper diagram reproduced above represents, in the main, the 
trial of the Louisville Leavitt pumping engine, as described in the 
‘* Transactions ” of the American Society of Mechanical Engineers, 
vol. xvi., and the data are sufficiently full to enable the flow of 
heat to be stated at all points with fair accuracy. The numerals 
represent British thermal units flowing per minute ; the streams 
are drawn to such a scale that each inch of width represents a flow 
of 100,000 B.T:U. per minute, ‘l’emperatures are also given. 

Starting at the fire-grate, it is shown that 183,600 B.T.U, are 
produced per minute by the combustion of the coal, and that 
131,700 of these go direct into the water of the boiler, 10,000 
are lost by boiler radiation and leakage, and the remainder, viz., 
41,900, pass away with the flue gases, On the way to the econo- 
miser, 1000 B.T.U. are lost by radiation, but in the economiser 
itself 15,750 B.T.U. are diverted into the feed-water, 5000 B.T.U. 
are dissipated by radiation, and finally 20,150 B.T.U. pass out of 
the economiser and into the chimney, and are lost to the steam 
lant. The heat entering the economiser with the feed-water is 
5450 B.T.U., which is added to the 15,750 B.T.U. diverted from 
the flue gases, thus giving a flow of 21,200 B.T.U,. in the feed out 
of the economiser. Radiation, however, reduces this flow «to 
20,950 B.T.U. per minute at the entry to the boiler, where a 
further addition is made of 6,600 B.T.U, returned by the jacket 
water. ; 

The steam produced by the boiler is thus seen to derive its heat 
from three streams, as shown on the diagram ; the steam finally 
leaves the boiler with 159,250 B.T.U. per minute. Before this 
heat gets to the engine, however, 3100 b.T.U. are lost by radia- 
tion and leakage from the steam pipes, so that the flow of heat 
is reduced to 156,150 B.T.U, per minute, which is the gross supply 
of heat to the engine ; the net supply is less, because as * ore 
i n the 


could be imparted by means of the exhaust steam to the feed- 
water, inasmuch as the exhaust is theoretically, and very nearly 
















practically, capable of raising the temperature of the feed to the 
exhaust temperature. On this basis, 7400 B.T.U. should le 
credited to the engine, although the actual return to the boiler. 
or rather to the economiser, is only 5450 B.T.U. The difference 
is due to excess of circulating water, which lowers the hot-well 
temperature, and also to radiation, in the feed arrangements, 
which are a necessary portion of the steam plant, independent 
of the engine proper, and which are not app ied to correct any 
fault of the engine. The loss of 1950 B.T.U. should therefore 
be debited to the feed and condensing arrangements, aud not to 
the engine. It will be seen that the 7400 B.T.U. credited to the 
engine is equa] to the water-heat of the feed at the temperature 
of the exhaust, which is in agreement with the rule given at page 
10 for calculating the ‘heat supplied to the engine,” and also 
with the third recommendation of the Committee. In the 
resent case a special credit has to be given to the engine, 
come 6750 B.T.U, leave the engine in the jacket water to 
return to the boiler; but 150 are lost by radiation on the way, :o 
that the net return is 6600 B.T.U, Only the net return to the 
boiler should be credited t» the engine, because the jackets are 
applied to correct a fault of the engine, namely, cylinder con- 
densation ; hence any loss to the steam plant that may be entailed 
by the use of jackets—i.+., the radiation in question—should |e 
reckoned as a loss due to the engine, although it takes place 
outside the engine. In the case under consideration the jacket 
water was returned direct to the boiler ; but if, as is frequently the 
case, the jacket water is drained into the hot well, the heat in 1 
cannot be credited to the engine, for the reasons given above. 
The net supply to the engine can therefore be obtained as 
follows: 
KT. Hert 
Giruss supply 196,150 

Less returnable by food 
» returned by jackets 


7,400 
6,600 

Sia 14,000 
Net supply per minute 142,190 

On referring to the plate it will be seen that only 27,260 B.T.l. 
are utilised as work upon the pistons, The ratio of the heat se 
utilised to the net heat supplied is called in the report ‘The 
Thermal Efficiency of the Engine,” and it is to be observed that 
this is the usual meaning applied to this term, although some 
writers, notably Mr. Willans, applied the term to another ratio, 
as mentioned below. In the numerical case under consideration 
142,150 : 

The engine under discussion indicates 643-horse power ; the heat 
supplied ‘‘per minute per indicated horse-power” is therefore 
a = 221 B,T.U., and it is this figure which, as recommendcd 
in the report, should be used to express the thermal economical 
value of a steam engine. This recommendation is made witha 
view of replacing the present usual method of stating the perform- 
ance in pounds of feed-water per indicated horse-power per hour, 
although the latter statement is useful for other Pyrpoee Pr 

It will be seen that 1870 B.T.U. are deducted from the 27,200 


the thermal efficiency is 


effective or brake power of the engine corresponds to 25,390 B.T.U, 
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r minute ; in other words, the brake horss-power of the engine 
09 so that the 
142,150 _ »37—another figure which the Committee recommends 
A be quoted whenever it is possible to ascertain the brake 
rh wot be supposed that the actual steam engine is replaced 

le jdeal steam engine, forming part of an idealised steam plant 
hy ‘kin according to the ‘Rankine cycle,” using for this cycle 
We = recommended by the Committee. It must be assumed 
renee indicated horse-power of the “‘ ideal” engine is the same 
eo at of the ‘actual ” engine, namely, 643-horse power, and that 
tb ‘admission and exhaust temperature are the same, namely, 
be deg. Fah. and 100 deg. I'ah-respectively. The flow of heat in 
the ideal steam plant is represented by the lower diagram in the 
jo and it will o observed that all the losses have disappeared, 
8 ‘t the flue loss and the heat carried away by the condensing 
= There are no jackets, but there is an economiser, because 
although the boiler is perfect, 31,400 B.T.U. are sent into the 
fue, since the gases cannot be cooled down below the ry gece 
of the water in the boiler, and a portion of this heat can be saved 
iv heating the feed to the steam temperature. The heat return- 
able by the feed is, of course, less than in the case of the actual 
engine, owing to the reduced weight of steam passing through the 
engine, The heat supplied to the ideal engine is therefore : 

< .7.U. 
100,900 


Gross supply. . 
5, 600 


Less returned by feed 
Net heat supplied per minute 95,300 
The indicated horse-power of the idea] steam engine being the 
same as that of the actual engine, the same number of b.T.U. per 
minute are utilised as work upon the pistons, namely, 27,260. The 
| efficiency of this ideal steam engine is therefore 7/»25 
thermal efticiency of this ideal steam engine 1s therefore 05 300 


? 


| 
‘«B.T.U, per minutes per brake horse-power” are 





| 
| 


285, and the B.T.U, per minute per indicated horse-power are 


115,300 = 148, a2 against 221 for the actual engine, The actual 
643 by ~- " , - . . 

engine, therefore, requires (3 B.T.U, per minute per indicated 
horse-power more than the ideal engine ; these heat units are lost 


onaccount of imperfections in the actual engine, and can be looked | 


upon as 2 measure of these imperfections, The ideal steam engine 
thus becomes the ‘‘ standard of comparison,” as recommended and 
defined by the Committee, 

The number of B.'T.U, per minute per indicated horse-power 
required by the ideal engine depends on the temperature of the 
steam at admission and its temperature at exhaust, and also on 
whether the steam is saturated or superheated.” Figs, 3 and 3a in 
the report have been drawn to enable this number of B.T.U.’s or 


of calories to be read off directly in all cases likely to occur in | 


ractice. ie 
If the number of B.T.U. per minute per indicated horse-power 


required by the ideal engine be divided by the number needed by | 


the actual engine, there is obtained what has been called the 
“efficiency ratio” by the Committee, 
consideration this ratio is cH = 0°67. 

In order to connect this term with recent writings un the steam 
engine it should be stated that Mr. Willans called this ratio the 
“thermal efficiency ;” he, however, employed exactly the same 
stendard of comparison as that now recommended by the Com 
mittee. Professer Osborne Keynolds has called this ratio ‘‘the per- 
centage of theoretical efficiency,” but his standard of comparison 
was different. Captain Sankey has called this ratio the “‘standard 
thermal efficiency,” and has also suggested a somewhat different 
standard of comparison, 

In conclusion, the result of the Committee's work can shortly be 
«tid to consist in the recommendation that the thermal economical 
value of steam engines should be stated in B.T.U. per indicated 


horse-power per minute; in defining the standard engine of | working in a hole in the guide bar H. 
and in giving precise directions for the observations | and is intended to prevent the pressure from rising in A above a 


comparison ; 
to be taken, and for the calculations to be made, in regard to the 
foregoing, 


(To be continued.) 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of ow 
correspondents. ) 








HOUSE CISTERNS. 

Sin 
End, there are still men of some professional standing, at least as 
en who continue to denounce the house cistern, and 

lieve that the constant supply system can be carried on year 
after year without an hour's interruption ; and these gentlemen 
maintain that the cistern is a source of danger, the amount and 
degree of which cannot be realised. It is of no use to direct atten- 
tion to facts, which entirely oppose this theory ; and it may be 


| 


In the numerical case under | 


| the weight of G suttices to keep F open. 


| closed air escapes past F, 


Notwithstanding the lesson now being taught in the East | 


admitted that if the contents of a house cistern are permitted to | 
become foul, risk is incurred by those who drink of its contents. | 


But the whole matter is one of exaggeration. It was begun years 
ago by Dr, Frankland’s preposterous denunciations of London 
water, and has been continued since, notwithstanding his virtual 
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recantation, by men who see danger in every breath of air we 
oe every morsel of food we eat, and every drop of fluid we 
rink, 

It has occurred to me, however, that there is a way in which the 
alarmist may be appeased and yet a reasonable quantity of water 
be stored without the least risk of contamination. As the idea is 
not patented I suppose no one will take it up; none the less, I 
venture to hope you will give it a place in your columns, the 
rather that it entirely meets the objections which you have raised 
last week on the score that brass taps would be stolen, and delicate 
apparatus of any kind ruined by. neglect or abuse. 


* See future issue. 





| me 


| kin 


I propose that the house cistern shall be neither more nor less 
than a virtual enlargement of the pipe which supplies water inside 
the house. Let us suppose, for example, that the pipe inside the 
house is cut, and that a cylinder is fixed to the wall at a convenient 
height, as in Fig. 1. 

Let us suppose that this cistern is 12in. in diameter and 3ft. 


high, Since a circular foot 2°din, deep represents a gallon, it | 


follows that this cistern would hold = = 14°4 gallons, 


2°5 


as the supply was on, the cistern would remain full, and the water | 


could be drawn as though there was no cistern. When the water 
was cut off there would still remain in the cistern, hermetically 
sealed from contamination, over fourteen gallons of water. The 
water may be supposed to be turned on at 6 a.m., and remain on 
until 10 a.m. During this period all the water needed for the 
breakfast, for washing, bathing, flushing closets, &c., would be 
available, For the remainder of the day little water would be 
needed save for cooking, and I believe that fourteen gallons would 
be found an ample supply for much larger houses than those 
found in the poor streets of the East End. At 5 p.m. the water 
could be turned on again until 7 p.m.; all that was required for 
the evening meal, ‘‘ washing up,” &c., would be supplied, and the 
family could retire for the night with a store of fourteen gallons 
of water. 

Unfortunately, however, this simple arrangement would not work. 
Air would accumulate in the cistern and prevent it from filling, and 
even if it were filled it would not empty for want of air. Further- 


| more, if the pressure were very heavy, say, 80 lb. or 90 Ib. per 
| square inch, the cistern would have to be made very strong to 


prevent it from bursting ; this is, perhaps, a minor difficulty, but 


| it is worth considering. 


Fig. 2 shows the very simple arrangement by which the objec- 
tions just named are got over, A is a cast iron cylinder of any 


Fig 2. 
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convenient size, say, lZia, by 36in.; the water flows through ( 
into B, which is strong enough to bear any possible pressure. E 
is a small valve loaded by the weight K and guided by a tail pin 
This is a reducing valve, 











safe limit. F is a very small valve. not more than lin. in diameter, 
to the tail rod of which is fixed a little float G. The valve is 
guided by the bar J, At D is the opening to the stop cock over 
the sink, let us say. The action is very simple. When A is empty, 
E is closed by the 
weight K. When the water is turned on, B fills, and then the 
pressure rises enough to lift E and admit water to A. The en- 
When A is nearly full, the float G is 
lifted. and closes F. The cistern is now cut off from all com- 
munication with the outer air, and is quite safe from con- 
tamination. 

When the water is cut off and K closes, water can be drawn 
from the cistern, the small quantity of air compressed in it 
sufficing to expel enough water to permit G to fall and open F. 


It seems to me that this arrangement obviates every objection | 


that can be urged against the cistern. No dirt can get in; the 


water is constantly changed ; the fittings, being all inside, are | 


quite inaccessible to the plunderer. Do I claim too much when I 
say that, had these cisterns been in use in the Kast End, nota 
word would have been heard about a water famine / 
This letter is already too long, or I would have asked you to let 
yoint out the advantages of adopting something of the same 
f but on a larger scale, in even the West End. The sealed 
cistern will, I feel convinced, be ultimately found indispensable. 


| The thing only requires to be taken up, patented, and put on the 


| market by some enterprising firm doing plumbing and what is 


| 


known as builders’ ironmongery. I have only indicated a general 
principle. Principles cannot be patented, but the way in which 


| they are carried into practice may be—a hint which may be of use 
| to some of your readers. 
| matter of any kind. 


I take no pecuniary interest in the 
I firmly believe that I have suggested a way 


| out of a great difficulty, and an improvement in our system of 


metropolitan water supply, and with that I am quite content. 
Streatham, August 30th. AQvarivs, 





THE FLASH POINT. 
Sik, —1 had not intended writing you again on this subject, but 
Mr. Harman’s letter induces me to say a few words more. 
There is much in your articles and Mr. Harman’s letter that 
seems very one-sided and unfair, ‘‘ Clearing the mind of cant” 


| seems to mean, get up as much prejudice against the Scotch as 


| 


| they spend on it. 
| structed in the matter. 


| keenly. 


possible, and ascribe all arguments for high standard to the Scotch. 
No doubt the Scotch manufacturers are selfishly interested, but to 
a very small extent, or they would have fought more readily and 
And certainly the Scotch manufacturer is hard up ; not 
much declaring of dividend in recent years. The Scotch Mineral 
Oil Association were frightened to oppose the all-powerful Standard 
Oil Company, and they did not originate the agitation, and were 


| very jealous of it for some time, when it was started in spite of 


them, This is the exact truth. The American millionaires are 
interested very much more, or seem to think so from the money 
Interested parties were the only ones fully in- 
Let al] arguments put forward by either 


| party be suspected until thoroughly examined, and not those. of 





one side only ; but in a scientific paper like yours the pure science 
of the case might surely be got at and discussed in a scientific 
spirit, regardless of who brought forward the arguments, and their 
supposed motives. 

he tactics of the advocates of low standard have always been 
to raise the cry of Protection, and avoid argument and ignore 
proved facts ; but I would not have made this remark, nor would 
| have drawn attention to the fact that the Scotch did not put 
naphtha into their burning oil during the’many years naphtha 
was cheaper than burning oil, if it had not been the dirt quite 
unnecessarily thrown at the Scotch. I cannot believe that Mr. 
Harman thinks us such murderers in heart as he says. I did not 
claim any special beneficence for the Scotch ; only a pure record 


So long | 


| im the t, a thing that cannot be claimed for our opponents 
—see Lloyd’s ‘‘ Wealth against Commonwealth.” Pennsylvania 
has nearly as low a standard as England, but it uses it only for 
export oi]. In the States, with low standard or no law, the oil in 
use in America is about as safe as the oil in use in Scotland. So 
the health offices of the different States report. Acting in this 
human way, the Scotch do only as others do, without any exercise 
of incredible beneficence.. Indeed, Mephistopheles could easily 
| suggest a selfish motive, but the fact remains. 

Says Mr. Harman, ‘ Increase the flash-point to a maximum, and 
a drunken man in a fit of fury can at once neutra’ise all the pro- 
| visions made for safety by using the lamp asa missile.” This is, 
penne, Mr. Harman's opinion, and this is a free country of course ; 
| but such an opinion cannot be held except by shutting the eyes to 
| the science and proved facts of the case, If there was any truth 
| in it little could be said for a high standard. Most accidents are 
the result of ignorance, carelessness, and sometimes wickedness ; 
but it is only because the common people are necessarily ignorant 
and careless that laws are required at all. Naphtha is used largely 
in engineers’ shops, or used to be, and we scarcely ever heard of 
an accident ; it was used with knowledgeand care. But that does 
not make it wise to encourage naphtha for household use, or oi! of 
73 deg. flash, which gives off combustible vapours at ordinary 
temperatures ; for the one thing to be certain of among the 
common people is ignorance and carelessness, For the sake of 
themselves and neighbours these have to be provided against. A 
~— lamp filled with 73 deg. flash oil, when heated to 80 deg. 
| or deg. by the weather or heat of burning, if thrown at the 
| head of a person, necessarily envelopes him or her in a sudden 
| flame, for the oil scattered in spray gives off much vapour instantly 
| before the lamp has time to go out; and the person is almost 
certainly burned to death. Throw, however, a fragile lamp filled 
with oil of 100 deg. flash, while the temperature of the oil is under 
90 deg., and there is no danger at all of fire. The Jamp will cer- 
tainly go out before it has time to kindle the oil, But suppose the 
oil is scattered over the dress, and the wick landed on it without 
going out, and allowed to lie there, it would take some time for 
| the clothes to act as a wick and get ignited, and when it did so it 
would spread slowly, and for some time could be cuffed out with 
j the hand. The flash point is the lowest point at which an oil gives 
| off ignitable vapours ; and, before taking fire, oil has, at least 
| locally, to be raised above the flashing point. Fire takes some little 
time, therefore, to creep over clothes saturated with oil of 100 deg. 
flash, while the 75 deg. oil goes off with explosive violence, giving 
no chance of escape. The reason why we wicked Scotch, who, 
according to Mr. Harman, have so little respect for the lives of our 
neighbours, do not throw Jamps at our wives when they get un- 
bearable with their tongues, is merely because throwing the lamp 
| would do no more harm than throwing the waterjug. 

The low flash advocates constantly repeat that lamp accidents are 
| the result of drunkenness, carelessness, and igncrance, and there- 
} fore cannot be obviated by Act of Parliament ; but we certainly 
| could at once do away with most accidents by raising the flash 

point to 100 deg. or 105deg. That this isso has been proved on 
a national scale by Scotland, Canada, New York, lowa, &c., but 
our opponents are pledged to ignore the truth: proved facts are 
as nothing to them. Great authorities, naturally trusted by the 
people, are hired to confuse the issues and declare that in their 
opinion black is white ; and, of course, it is all right that the 
Standard Oil Company should get its position stated by the best 
men to be had ; but the horrible thing is that these are the men 
consulted and trusted by the Home-office. 

For those who have not the time to study the matter for them- 
selves, but must take their opinion from some authority at second- 
hand, | have only to say what I said before. I[t has been 
thoroughly exhausted by Chandler, Engler, Mendeleef, Victor 
Meyer, Thirner, Kedzie, Peckham, Stoddart, Andrews, Lobry de 
Bruyn, &c. &c., who at the time they wrote had no connection 
with either party, and all came to the same conclusion, il is 
dangerous if heated above its fiash-point, so let the standard be 
higher than the highest temperature of the climate, and a little 
higher than the oil in the lamps of the common people. Lamps 
cannot obviate the dangers of 73 dey. oil, for the oil is not always 
in the lamp, and even the best of lamps go down, or get out of 
order. It seems to me that these must be self-evident to any one 
of common sense, and their truth is not a bit neutralised by being 
enunciated by a Scotsman. 

How ridiculous and funny it is to see in a scientific journal that 
raising the standard from 73 deg. to 100 deg. Fah. is raising it by 
37 (sic) per cent.! As if the zero point of the Fahrenheit thermo- 
meter was the zero absolute, Xc. But this would be a mere slip, 
let us hope. written in heat without thought. 

Broxburn, N.B., August 25th. 








D. R. 


STEUART, 





THE NEW GREAT NORTHERN ENGINES AND THEIR WOEK, 

Sir,— Mr. Rous-Marten’s articles are always interesting, and his 
records are also characterised by such evident care and accuracy 
| that they stand for future reference without any doubt as to the 
| reliability of the observer, and above all, his remarks are charitable 
| to an extreme. But in one or two instances I think that this 
| charity has been at the expense of those who have gone before, 
and I have not always been able to concur in his deductions, nor 
do I think everyone else will. 

There has been a great deal said of late about providing heavier 
engines to take “‘ modern loads at modern speeds,” and this state- 
ment involves a certain amount of implied censure where, in my 
opinion, it is not deserved. 

I travel constantly and for considerable distances on a line 
where heavy trains drawn by two engines—of ‘‘ modern ” build 
are getting to be the rule, and the station delays with such trains 
are beyond endurance. In this country the important stations are 
not much more than 100 miles apart, and no stops at principal 
through stations ought to exceed five minutes, nor do they with 
trains of reasonable size, but when these ‘‘modern”’ leads are 
made up into one train the stops are often trebled. Better by far 
increase the number of trains and keep them to the accommoda- 
tion provided by about 175 tons and one engine, than have 250 tons 
dragged by one Anglo-American or two British engines. The big 
train and bigger engines sound very well on paper, but to the 
traveller or shareholder they mean delay and loss. Again, on the 
score of safety I fee] more comfortable in the smaller train at, say, 
seventy miles an hour, than in the heavier one at a somewhat less 
speed. 

PThe work quoted by Mr, Rous- Marten as having been done by the 
older engines is, to my thinking, evidence that it would be better 
to improve them with great caution, and to rebuild them with 
a steam dome has not been an improvement, as I have seen 
more engines having domes splashed by priming than those with- 
outdomes. When domes are put on engines, the usual operation 
is for the men in charge to fill their boilers, after this fill their 
fire-boxes, and then fill their pipes ; so that much of the economy 
of regular and careful work, which the absence of a dome enforces, 
is lost. So far as my information goes, the addition of domes has 
been accompanied with an increased consumption of coal. Nor 
is it quite fair to simply quote the total heating surface of a boiler to 
condemn it. Heating surface which is mainly obtained by crowd- 
ing tubes into a limited barrel does not constitute true boiler 
power ; and an outdoor superintendent of a certain large rail- 
way once told me that, as soon as he could decently do it, he 
plugged about a dozen of the lower tubes, at the same time ex- 
pressing the opinion that the boilers usually were over-tubed. 
Doubtless the late Mr. Stirling was aware of all this, but he was 
far tod reticent to talk much about it. f 

Mr. Rous-Marten quotes examples of the failure of the single 
engines to do certain exceptional work, and on this I can only say 
that I have seen greater failures on other lines with less loads 
drawn by engines having boilers with greater heating surface. 
But nothing is said about the coal, and [ have seen some funny 











238 


THE ENGINEER 








SEPT. 2, 1898 
wa 





stuff on Great Northern tenders. The fuel now used is in many 
eases much worse than that formerly obtainable, and I have had 
many complaints of trains losing time with the reason given, 
‘* grates clinkered and could not keep steam,” and these are all 
from big boiler engines. Nor does he say a word about the rela- 
tive economy, or even probable economy, of these newer departures 
which I understand him to advocate; and as one who has to 
partly depend on railway dividends to sustain the closing years 
of his life, I feel some anxiety and many doubts on this score. 

I have seen one of the 480 class leave Grantham on the easy 
down-hill start to York, but have observed what Mr. Rous-Marten 
does not state, that the train was brought in by one of the old 
singles, and two or three through carriages were taken off for the 
branch lines before the coupled engine was put on. For years the 
Midland had no singles except the old ones built before 1861; and 
now their best trains are run by the newer engines of this class; 
and for a long time the late Mr. Stirling stood almost alone in the 
employment of single engines for fast and heavy trains. 

The older engines of the Great Northern were the work of an 
artist as well as of an engineer, and their splendid outlines and 
proportions were the admiration of all who saw them. I cannot 
say much for the appearance of the rebuilt engines with the dome 
stuck so far back, a cab of fearful outline, and the small stump 
which conceals the safety valves. To my eyes they have not 
**a very fine” ap ce; but this is a matter of taste. 

Before concluding this long letter, I express the hope that the 
work of the late Mr. Stirling on the Great Northern will be fully 
recorded by some competent writer. He went to the line when 
the stock of engines numbered less than 500, and earned about 
£4600 per engine perannum. Inseven years afterwards, and with 
identical train-mile receipts, his engines earned £5600 per annum 
each, with a fraction over 3d. per train mile for maintenance and 
renewals. No line with such a limited plant has ordered fewer 
exgines from outside makers; the stock during his time was in 
g eat part of Doncaster build, and I hope that in the future the 
co npinv’s shops will build all the new engines they require. 

August 29th. RETIRED OBSERVER, 


RAILWAY SPEEDS. 


S1u,—My holiday has been rudely interrupted by a wholly un- 
exp 2c‘ed challenge. Some weeks back I stated in your columns 
whit I thought to be a matter of uncontested railway history, in 
these words:—‘* The Midland Railway Company publicly an- 
nourced two or three years back that they were going to allow 
mor: time in order to secure punctuality. The Salention is 
obvious enough, but of the resulting punctuality, the less said the 
bett:r.” Mr. Stretton, in your issue of August 12th, asks where any 
such public announcement was made, and adds: ‘I am perfectly 
certain there has been no deceleration.” 

Having now procured the necessary references, I will answer 
Mr. Stretton’s challenge on both heads. 

(1) As to the official statement. From the chair at the Midland 
half-yearly meeting on August 9th, 1895, Mr.—now Sir Ernest— 
Paget spoke as follows, after alluding to the race between the East 
Coast and West Coast to Aberdeen which was then going on :— 
*- For ourselves we are anxious rather to restrict our passenger 
running, so as, if possible, to get a better return per passenger 
train mile, and to aim at punctuality by booking our trains at a 
moderately high speed, rather than put in our time bills that 
which we cannot accomplish.” 

(2) As to deceleration, which is of course even more remarkable 
relatively than absolutely. For a good many years the best 
Midland trains between Manchester and London took, as the best 
North-Western and Great Northern trains still do, 4} hours, To- 
day the best Midland trains take 4h. 20min. In August, 1891, 
the best Midland train between Liverpool and London took 5 hours ; 
the best Midland train to-day takes 5min. more. And while 
the Midland has added 5 min. on, the North-Western has 
knocked 5min. off on its Lime-street trains, or 20 min. if 
we include the regular ‘“ boat” expresses. As Sir Ernest 
Paget gave as his reason for ‘‘ moderately high speed ” the neces- 
sity of serving the important towns passed by the Midland en route, 
it is worth while adding here that in August, 1891, a passenger 
from Nottingham to Manchester, leaving at 5.33 cour Belg at 7.25. 
To-day he leaves at 5.35 and arrives at 8.40. In August, 1889, a 
passenger by the Midland from Bristol to Glasgow left at 9.35 and 
got in at 7.50. To-day he gets in at 7.35, but leaves half an hour 
earlier. For a good many years Midland passengers from Leeds 
leftat 4or 4.5 p.m., getting to St. Pancras at 8.40 or 8.45. To-day 
they start at 4.10'to arrive 9.5. It would be easy to give many 
more instances of deceleration of particular trains by a few 
minutes. But the above, taken from the most important services, 
will, I think, suffice. They would be still more conspicuous if 
some of your correspondents would match them with contemporary 
accelerations by the Midland’s neighbours. 

Let me add, in conclusion, that I have not brought, and do not 
wish to bring, against the Midland any charge of exceptional un- 
punctuality. The statement which I made, and to which I adhere, 
was that deceleration had failed to secure the punctuality which 
was held out as the justification for its adoption. W. M.A 

August 30th, 





CORLISS VALVE GEAR. 


Sin,—Your interesting and important leader of 19th August on 
this subject has had our careful study. You therein indicate the 
virtues and defects of the various systems of Corliss valve gear 
hitherto adopted, and the difficulties to be overcome in connection 
therewith, the argument tending to show that any positive Corliss 
valve gear giving as clean and sharpa cut-off as the trip gear would 
be a decided advance. We venture to call the attention of your 
readers to your issue of June 24th last, describing the Corliss engine 
with Turner-Pegg patent positive gear exhibited by us at the recent 
Royal Show, and which we think fulfils the conditions stated by 
you as necessary. The cut-off on our engine is arranged to take 
place at the highest speed of the valve motion, and gives full steam 
way and a sharp cut-off and absence of wire-drawing. We have 
worked this gear at 150 revolutions per minute and without noise, 
and have one in constant work in our own factory at 120 revolutions 
per minute, and can see no objection to a higher speed being used, 
as the speed of cut-off increases with the speed of the engine. We 
shall be very sage to supply diagrams and descriptions to any of 
our readers who may be interested. 


Ipswich, August 30th. E. R. anp F, Turner, Liwitep, 





G. E. FOWNES AND CO. 

Sin, —I observe in this week’s ENGINEER, published yesterday, 
that you have notified the formation of my new company in the 
North of — Notes, and in the Welsh Notes you refer toa 
shafting works and forge which has been kept going double shift 
for two years. This concern is the premises of Geo, E, Fownes 
and Co., with which I have been connected since its commence- 
ment, and which is now absorbed into the new limited company, 
who are building large works on the Tyne. 

Goldspink Hall, Newcastle-on-Tyne, 

August 27th. 


Henry Fownes. 





LOCOMOTIVES FOR NEW ZEALAND. 

Stk,—With reference to the paragraph in your issue of the 
¥th inst., relating to ten locomotives ordered by the New Zealand 
Government of the Baldwin Locomotive Works at Philadelphia, 
I am directed by the Agent-General to inform you that the price 
to be paid for these locomotives is £1675 each, c.i.f., not ‘* £2675” 
as stated therein. WALTER KENNAWAY. 

Westminster-chambers, 13, Victoria-street, 

London, August 30th. 
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THE HORSE-POWER OF LOCOMOTIVES. 


THE usual method of rating the power of locomotives by the 
tractive force at full stroke is useful only for starting conditions 
and at very slow speed. While it may be a convenient figure for 
comparing the power of different locomotives in a rough way, it is 
of little use in sete their power under working conditions 
and average speed. The important thing in locomotive design is 
to select proportions so as to secure the best possible results under 
the conditions with which most of its work is done. It has taken 
a long time for us to realise that starting power is not the most 
essential thing, and that the best working proportion need not be 
made for that stage of operation. This is well illustrated by valve 
proportions. Until recent years lead was always stated at full 
stroke, and little consideration was given to what it might be, or 
what its effect would be at the regular working cut-off. It is now 
the custom in best practice to pay particular attention to lead in 
average cut-off, and secure the best steam distribution at that 
point. In like manner we are awakening to the fact that econo- 
mical working requires that the locomotive should do its best work 
at the average running speed, and that the greater the power 
obtained at such speed—without sacrificing essentials at other 
speeds—the more efficient will be the machine. We have, then, 
to consider the combination of tractive power and speed or horse- 
power which is measured by 33,000 foot-pounds per minute. The 
fact that tractive power decreases with speed and cut-off, while 
taken account of in a general way, has not been thought important 
enough to necessitate determining, in many cases, the rate at which 
that decrease takes place. 

The study of indicator cards for this pu , and the combina- 
tion of the tractive power thus found at different cut-offs, with the 
speed, making a horse-power curve, has rarely been resorted to. 
We may therefore describe this new method of rating locomotives 
as the ‘‘horse-power curve.” This curve, will, of course, vary. with 


different combinations of — boiler pressure, and wheels, | 


The theoretical curve can easily be drawn for any horse-power by 
plotting the —_ upon the tractive power. Then by means of 
indicator cards at different working cut-offs with the speeds care- 
fully noted, the tractive power at different speeds is obtained. 
For this purpose an accurate speed recorder is necessary, and the 
cut-offs in even inches should be marked on the reverse quadrant. 


The tractive power multiplied by the speed of the engine in feet | 


per minute gives the horse-power for different speeds, and this 
whey plotted on the same sheet with the theoretical curve will show 
at a glance how near the actual performance of the engine 
approaches in practice to the theoretical power. It will show also, 


if there is a departure from the theoretical curve at working speed, 


that it may be desirable to change the size of cylinder or wheels. 
In working long grades and in running passenger trains at — 
speeds with long intervals between stops, it is necessary that the 
maximum horse-power of the locomotive shall be sustained for long 
periods, and under such conditions any weak points of design, 
either of engine or boiler, will be shown. When analysed into its 
component parts the horse-power for any given engine has two 
principal variables, one the speed which is independent of the 
design, the other the tractive power, which depends not only on 
cylinders and wheels, but also on the boiler. With cylinders and 
wheels given, the tractive power depends principally on the mean 
effective pressure in the cylinder, and for high tractive power the 
aim therefore should be to obtain the highest possible mean 
effective pressure. The highest mean effective pressure is only 
obtained by the best proportion of valves and ports and the best 
valve motion. It alsodepends upon continuous full boiler pressure. 
In using indicator pin 3g for horse-power curves, it is therefore 
important to select those taken under such working conditions as will 
enable the engine to maintain full boiler pressure. To obtain this 
under maximum load requires good boiler design with best propor- 
tions for grate and heating surfaces. It will be seen from this that 
the maximum horse-power in a locomotive involves nearly all there 
is in the best design for both engine and boiler, and it thus becomes 
a very good measure of the true value of the locomotive as a hauling 
machine. Measured in this way, we may say that for any given 
type of locomotive having proper driving wheel adhesion, that one 


is the best which developes the greatest horse-power at the normal | 


working speed for each ton or pound of total weight of engine. If 
we take E to represent this kind of efficiency, and W the weight of 
> 
the engine, then E = ts 
This presentation may appear to be very simple and elementary, 
but it will serve as an introduction to a method which will be found 
very useful in determining the proper proportions for locomotives 
intended for heavy grade work at slow seme as compared with 
those in ordinary service at medium speeds, and also for passenger 
locomotives which must sustain high speeds for long distances,— 
The American Engineer. 





THE DARBY LAND DIGGER. 


Mr. Danpy is indefatigable in his endeavours to produce a 
satisfactory digging machine. Once more he is literally 
in the field with the invention which we _ illustrate. 
It is intended to utilise the ordinary traction engine, 
This invention is ‘the outcome of many years of study 
and experiment to produce a device which shall be capable of 
digging the land more cheaply and effectively than has 
hitherto been done by the old-fashioned plough and horses.” 
As will be observed from our engraving, the apparatus con- 
sists of a triangular implement attached to the rear of a 
10-ton engine. This digger, weighing about 2} tons, is 
yoked to the rear axle of the engine, being supported on 
its own wheel so as to rise and fall independently of the 
engine, in order that it may adapt itself to the inequalities 
of the ground traversed. The boxes forming two sides of the 
triangle each contain a longitudinal shaft driven by a train 
of gearing from the engine shaft, and in turn operate by 
means of bevel gearing five rotary digging tools. On top of 
the (iangular frame is placed a hydraulic cylinder, by which 
the apparatus can be lifted so as to adjust the depth of cut 
or to raise the diggers clear of the ground for transport. It 
will be seen that all the movements are rotary, and that the 
gearing is covered in. The width of ground operated upon is 
11ft. Gin., and the depth can be adjusted as required. 

The makers claim that the advantage of digging over 
ploughing land is obvious when it is stated that a better 
fallow can be made with the digger at less cost than is 
possible by horse-power; that land once dug in hot and dry 
weather produces a better result than that obtained by 
several times ploughing with horses. That, in addition tothe 
above saving, the necessity to manure the land is considerably 
reduced, owing to the superior aération of the soil after being 
dug by the digger. Moreover, it is stated that tare land and 
clover ley can be broken up by the digger in the most 
effectual manner in the hottest and driest weather, when 
neither horse nor steam ploughs can be used. A further 
advantage obtained from the use of the digger is that the 
farmer is enabled to break up the land in harvest time as the 
| fields are cleared, and when the horses are all engaged in 
| harvest work. The makers are the Darby Land Digger 
| Syndicate, Limited, Billiter-street, London, E.C. 








ACCORDING TO AMERICAN CONTEMPORARIES, a train hauled 
over the Pennsylvania Railway between Altoona and Columbia, 
consisting of 130 cars, was nearly three-quarters of a mile in 

' length, and weighed 5330 tons. It was made up as follows :— 
Locomotive, 118 tons; other rolling stock, 1519 tons ; freight 
(coal), 3693 tons. The tons are of 2000 1b., and no doubt the 
speed was very low. It would be of interest to know how this 
enormous train was started. 

TRADE AND BUSINESS ANNOUNCEMENTS.—A company called 
Bull’s Metal and Melloid Company, Limited, has been formed to 
carry on the business of metal manufacturers, founders, and engi- 
neers, and to acquire from Mr. J. C. Bull rights in respect of bis 
metals and alloys.—The Cromer Sea Protection Commissioners 
have appointed Mr. W. F. Douglass, M. Inst. C.E., of 19, Victoria- 
street, Westminster, to be their engineer in connection with an 
application to be made to Parliament for pe to construct sea 
walls, cliff protection, pier, and other works.—Messrs. W. and T. 
Avery, Limited, have removed their registered offices from Digbeth 
to Soho Foundry, Birmingham.—The partnership between Jos. 
Fowell, sen., and George J, Fowell, as Fowell and Son, was dis- 
solved, August 22nd, 1898, The business will in future be carried 

| on under the name of Jos, Fowell, sen., and Co., Cromwell Iron- 
works, St. Ives, Hunts. — Messrs. W. E. Partington and Co., 
electrical engineers, have commenced business at 21, Ducie-grove, 
Levenshulme.—Messrs. Edwards and Barnes inform us that they 
have opened a general engineering department at Broad Sanctuary - 
chambers, Westminster, S.W., and taken up the ‘ Berryman 

| feedwater heaters, circulating heaters, water softeners, filters, 
and all forms of condensing apparatus.—We are requested . 
| state that the Fauvel Gold Recovery Works for the treatment o 
refractory ores, at Hayes, Middlesex, will start working again 1n 
the early part of September, and that mining engineers and ~— 
interested in the recovery of gold from auriferous pyrites will : 
allowed to see the works in operation, or to send ores to be teste¢ 
. by th lves or independent experts, 
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LAUNCHES AND TRIAL TRIPS. 


On Tuesday, August 30th, Sir Raylton Dixon and Co., 
‘mited launched from their Cleveland Dockyards, Middlesbrough, 
iandsome screw steamer, 320ft. by 44ft. by 26ft., built to the 
det of Messrs. Gellatly, Hankey, and Co., of London, and 
o tended for the River Plate trade. The vessel is of the spar deck 
= with poop, bridge, and forecastle, classed 100 A 1 at Lloyd’s, and 
pe a deadweight capacity of about 4650 tons on a light draught 
f water. The accommodation for captain, officers, and engineer 
bp in houses on bridge deck, and crew in topgallant forecastle. 
The engines, by Messrs. T, Richardson and Sons, Limited, Hartle- 
‘ol, are of the triple-expansion ty pe, having cylinders 23in., 36in., 
yin., by 42in. stroke, and supplied with steam by two large single- 
coied boilers, working at 180 lb, pressure, and fitted with 
Howden's system of forced draught. On leaving the ways she was 
named Orono by Mrs. Kennedy, of Saltburn. ; 

The Trigonia was taken for trials at sea on the 26th inst., when 
she made an average speed of 10 knots, This is the first of two 
vessels being built on the bunk system by Messrs. Armstrong, 
Whitworth, and Co., for Messrs. M, Samuel and Co., of London. 
Her dimensions are 248ft. 6in. long, 40ft. beam, 17ft. 8in. depth. 
The engines are of the compound condensing type, supplied by 
steam from two boilers working at a pressure of 100 Ib., cylinders 
being 30in. and 63in, by 39in. stroke. Both engines and boilers 
have been specially designed and constructed under the super- 
yision of Messrs. Flannery, Baggallay, and Johnson, of London 
and Liverpool. The = is intended to burn liquid fuel on her 
service in the East, and her engines and boilers have been fitted 
out with this special view. Electric light is fitted throughout the 
ship, and there is a complete installation of duplex pumps for deal- 
ing with oil cargo. The bunkers of the vessel are made oil-tight, 
and specially stayed so as to contain oil fuel, and are also available 

for coal in case of emergency. The sea trials were made with 
both liquid fuel and coal, and were very satisfactory. 

On the 20th ult. the s.s. Nippon Maru was taken on her official 
trial on the measured mile at sea, when she made an average speed 
of 16} knots, and her engines worked in a very satisfactory manner. 
This vessel is one of the first of a fleet of twin-screw mail and 

passenger steamers being built to the order of Messrs, M. Samuel 
and Co., of London, on behalf of the Tokyo Kisen Kabushiki 
Kaisha, of Tokyo, Japan, and has been built by Sir James Laing, 
of Sunderland, and is in length 441ft., depth moulded 22ft. 6in., 
breadth 50ft, Gin, The engines, by Messrs. George Clark, are in 
duplicate, with cylinders 28}in., 46in., and 75in., with a stroke of 
48in,, and are driven by four double-ended and one single-ended 
boiler, which give a total heating surface of 20,000 square feet. 
This vessel has been built under the direct supervision of Messrs. 
Flannery, Baggallay, and Johnson, of London and Liverpool, with 
whom is associated Captain Tomioka, the owners’ representative in 
this country. This vessel is built to Lloyd’s highest class, and has 
all the latest improvements for this class of vessel, the passenger 
accommodation being fitted up in a most luxurious manner, and is 
arranged to carry 89 first-class and 23 second-class passengers, with 
servants and 200 emigrants. After the trial the vessel returned to 
the Tyne to partially load before leaving for London. 

On Wednesday, the 24th ult., the fine screw steamer William 
Broadley, built for the Red ‘‘R” Steamship Company, Limited— 
Messrs, Stephens and Mawson, managers—of Newcastle-on-Tyne, by 
the Blyth Shipbuilding ——s Limited, went to sea for her trial 
trip previous to being loaded. The dimensions of this vessel are as 
follows :—Length, 337ft.; breadth, 47ft.; and depth, 24ft. 10in.; 
and she has been built to Lloyd’s highest class, and to carry a large 
cargo on an easy draught of water. The ballast tank under the 
boilers is fitted with a patent system of ventilation, so as to save 
the deterioration of the tank. Messrs, Blair and Co., Limited, of 
Stockton, have supplied the engines, which are of the triple-expan- 
sion kind, having cylinders 24in., 40in., and 65in., by 42in. stroke. 
The vessel left Blyth about mid day, and had on board the directors 
and managers of the Red ‘‘R” Steamship Company, representa- 
tives of the builders and engineers, and several friends. Numerous 
runs were made over the measured mile with gratifying results to 
all concerned, and, in fact, the performance of both ship and 
machinery was considered in every way highly satisfactory. 
During construction the hull and engines have been under the 
superintendence of Mr. Cowen Landreth, the owners’ engineer. 
In addition to other work the Blyth Shipbuilding Company has in 
hand, they are at present building another vessel of the same 
dimensions for Messrs, Huddart, Parker and Co., Limited, of 
Sydney. 

On Friday, August 26th, the fine mail and nger steamer 
Albertville, built by Sir Raylton Dixon and Co., Limited, Cleveland 
Dockyards, Middlesbrough, to the order of Messrs. Elder, 
Dempster, and Co., of Liverpool, for the Compagnie Belge Maritime 
du Congo, of Antwerp, was taken out to sea for her official trials 
under the command of Captain Tubbs, This vessel will run in the 
Belgian mail line between Antwerp and the West Coast of Africa, 
and is similar to the Bruxellesville, Jebba, and Leopoldville, lately 
built by Sir Raylton Dixon and Co., Limited. Her dimensions 
are :—Length, 394ft.; beam, 44ft.; depth moulded, 26ft. Aocom- 
modation has been provided in most spacious and handsomel 
fitted cabins for 100 first-class and 60 second-class ers, Wi 
large dining-room, panelled in marble, and inlaid w in house 
on deck, The first-class smoking-room, second-class smoking-room 
and cabin entrances are elaborately fitted and decorated, and the 
vessel is lighted throughout with electric light. A powerful 
refrigerating machine, with large cooling chambers, is also pro- 
vided for the conveyance of fresh meat, provisions, &c. Triple- 
expansion —— have been fitted by Messrs. T. Richardson and 
Sons, Limited, Hartlepool, having cylinders 27in., 43in., 72in., by 
48in, stroke, supplied with steam by three large double-ended 
boilers working at 1801b. pressure. A small party of friends were 
on board during the trial, including the Hon. Charles A. Duff 
Miller—Agent-general for New Brunswick—and party. The trials 
— — successful, a mean speed of 13 knots being easily 
attained. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THE wages question in the sheet iron trade, came in for com- 
ment on Change this—Thursday—morning. Employers pointed 
out that the present schedule of wages was made seven years ago, 
but since then conditions have so altered as to threaten almost 
the future existence of that trade in the Midlands. Owing to the 
depression in the South Wales tin-plate trade, and the conversion of 

i mills into sheet iron mills, the establishment of large 

works near Chester, and also in the North of England and 

Scotland, competition is most severe. The Standing Committee of 

the Iron and Steel Trade Wages Board have arranged that the 

sheet makers shall formulate the amendments they consider 
necessary to the existing sheet iron wages schedule. When 
prepared, these amendments will be considered by the Com- 
mittee, with a view, if ible, to an agreement. Singles are 
quoted £6 5s. to £6 7s. 6d.; doubles, £6 7s. 6d. to £6 10s.; and 
lattens, £7 to £75s. Galvanised corrugated sheets of 24 gauge 
= hag £9 — £10 re —_ gory and makers are 
avi a. rices for spelter, as much as, in some cases 
£21 1e., dativered. ec , ; 

Marked bars continue £7 10s,, merchant sorts about £6 10s., and 
common £5 17s. 6d. to £6 5s, Both iron and steel for bridge, 
girder, boiler, and tank work commands a good deal of notice. 

Hoop iron is £6 5s, to £6 10s. Tube strip is in demand, and 

So 1s gas strip at £5 17s, 6d.; whilst nut and hurdle iron at £5 15s., 

rivet iron at £8, and chain and nail rods, have a good sale. 

Steel is in excellent demand, especially for engineering purposes, 





Some makers are so full of orders that they are almost puzzled to 
know which contracts to put in hand first. Never were consumers 
so anxious to secure deliveries as now. The demand, which is 
chiefly attributable to the great activity in shipbuilding and in 
constructional engineering yards, is arising from all over the 
country. Staffordshire makers are even sending steel to Glasgow. 
Prices are very strong—plates, £6 5s. to £7; angles, £6 to £6 5s. 
Steel bars and girders £6 5s, to £6 7s. 6d. For Bessemer blooms 
and billets, £4 15s, to £5 is asked, and for Siemens £5 to £5 5s. 
Blooms and billets are about 15s, dearer than this time a year ago, 
and bars 7s. 6d, to 12s, 6d. 

With reference to the pig iron teade, producers have plenty of 
work still in hand, although the last month of the quarter has been 
entered on, and values keep firm, Ordinary foundry qualities are 
rather higher than of late, owing to small stocks ; and cold-blast 
brands are selling at top prices, There is also a firm tone in forge 

ig. Cold-blast pig is 92s, to 97s, 6d.; all-mine hot air, 52s. 6d. to 
55s. for ordinary sorts, and 66s. 6d. to 69s. 6d. for best. Part- 
mine is 46s, to 48s, for forge and 52s. 6d. for foundry, Cinder 
pigs are 42s, 6d. to 45s. For Northampton forge 45s, 6d. to 
46s, 6d. is asked ; North Staffordshire, 46s. to 47s. 6d.; and 
Derbyshire, Nottinghamshire, and Leicestershire, 47s, to 48s. 6d. 

A state of things somewhat approaching a coke famine prevails 
in Staffordshire. This time last year gas coke was a drug on the 
market, but now it can scarcel got. The cause is understood 
to be the great activity in Midland industries, combined with the 
Welsh strike. While contract rates are 8s, 6d. to 9s. per ton, 
quotations for current deliveries have increased to 12s., and may 
go still higher. Blast furnace cokes have advanced to 15s, and 
16s., and foundry 18s. to 20s. 

In this district it is considered that the details of America’s 
foreign trade, just published by the United States Bureau of 
Statistics, for the financial year ended June last, go to amplify 
and emphasise the warning for British traders and manufacturers 
conveyed by the previously-announced totals as to the rapid 
growth of American manufacturing competition. The reports of 
iron and steel manufactures show an increase in value on the 
previous year of two and a-half millions sterling—in fact, American 
iron and steel exports have more than doubled themselves in four 
years. Another large item of increase is copper, both raw and 
manufactured, of which over six millions’ worth was exported last 
year, as compared with less than three millions four years ago. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The position as regards the engineering industries 
and all sections of the iron and steel trades continues in every way 
satisfactory. As to engineering establishments, I can only repeat 
what I have reported in my previous notes that the activity in all 
departments is more than fully maintained, the only excep- 
tion being that loom makers are still booking no new orders of 
any moment, Other branches of the textile machine-making in 
dustry are, however, kept well engaged, whilst machine tool 
makers, locomotive and stationary engine builders, and boiler 
makers are being more pressed with work than they have been 
for a very considerable time past, and in many cases are unable to 
entertain new orders that can be put in hand before the close of 
the present year. Necessarily, this pressure of work is bringing 
about a hardening up in the prices that are now being quoted 
upon new orders that are put forward, and there is a decidedly 
healthy prospect for trade generally. 

The iron market moves on very steadily. The gradual advance 
which goes on in prices is maintained ; and although, perhaps, 
buyers are cautious in following, it is generally recognised that 
there is no real advantage to be gained by waiting, the probability 
being that the longer purchasers hold back, not only are prices 
likely to be higher, but more difficulty will be found even in placing 
their orders with makers. . This certainly applies so far as the 
immediate outlook is concerned, and makers themselves are not at 
all iufluenced where orders are being held back—in fact, in many 
cases they are rather preferring just at present not to commit 
themselves to further engagements of any weight, as they are heavily 
sold for their output over the next few months. There is, however, 
the possibility that towards the close of the year American pig 
iron may again become a not unimportant factor in regulating 
prices, One of the large importers of American pig iron, dis- 
cussing with me the probabilities of the forthcoming season’s 
importations, expressed the opinion that they were likely to be in 
larger quantities than last year. There were certain, he said, to 
be large shipments of grain and cotton from the United States, 
and these wou!d furnish facilities for sending over considerable 
quantities of pig iron at comparatively low freights. He added 
that for some time past the railway companies in the United 
States had been preparing for large shipments of pig iron 
to the ports, and during the last month or so English 
importers had been inundated with literature from these com- 
panies with reference to the arrangements they had made 
and the facilities they were offering for carrying pig iron to the 
coast. Just at present there was practically little or no American 
pig iron coming over here, but with October he anticipated heavy 
shipments would commence, and that as last year they largely 
exceeded the shipments of the preceding one, so in all probability 
the quantity of pig iron that would be sent over from America this 
season would be very largely in excess of all previous shipments. 

A fair amount of business has been coming forward during the 
past week on the Manchester iron market, both in raw and manu- 
factured material. For pig iron prices generally have been with- 
out quotable change from last week, but in one or two instances 
further advances have been put on. Lancashire makers have 
raised their list rates for No. 3 foundry 1s, per ton, their quota- 
tions being now 50s. 6d., less 24 delivered Manchester ; but forge 
qualities are unchanged, and still quoted 17s. 6d. Lincolnshire 
makers have not so far sold much iron at their last advance ; 
merchants, however, have here and there put through fair quanti- 
ties at a shade below the full rates, and there are plenty of buyers 
who would place considerable orders at anything like a substantial 
concession upon the full prices now being quoted by makers ; but 
there is very little of what may be termed ‘‘cheap iron” 
to be picked up in the market. Makers report some 
inquiries, which they ou a. 9 will lead to business, and 
as they are already well booked they are exceedingly firm at their 
official basis rates of 44s, 6d. for forge to 47s. for foundry. Derby- 
shire foundry is without quotable change, but steady at 50s. to 51s. 
net, delivered Manchester. Middlesbrough is maintaining last 
week’s prices, good foundry qualities being quoted 51s, ld. to 
51s. 4d, net, delivered Manchester, with sellers at docks now 
asking about 50s, Scotch iron has hardened up slightly, and is 
quoted 51s, 3d. to 51s. 6d. for Gle ock, with 51s. 6d. to 
51s. 9d. for Eglinton net cash, delivered Manchester docks, 
Quotations for American pig iron in the absence of any shipments 
just now coming forward are little more than nominal at 47s. 6d. 
for ordinary brands, up to 50s. for special qualities net, delivered 
Manchester docks, 

With regard to tinished iron, makers’ quoted list rates are un- 
altered, but in some special cases Lancashire makers have been 
getting 2s. 6d. above the basis price for bars, which may now be 
quoted £6 to £6 2s. 6d., with North Staffordshire qualities 
£6 2s. 6d. to £6 5s,, delivered in this district. Sheets average 
about £7 to £7 2s. 6d., and hoops remain at the association list rates 
of £6 10s. for random, to £6 15s. for special cut lengths delivered 
Manchester district, and 2s, 6d. less for shipment. 

A brisk demand is reported for both raw and manufactured 
steel, and prices continue to harden. Hematites have further 
advanced, 62s, to 63s., less 24, being now the minimum for No, 3 
foundry qualities, delivered here. 1 steel billets are quoted 
£4 10s. net ; local steel bars, £6 2s. 6d., with other descriptions 
£6 12s. 6d.’ to £6 15s.; tank plates, £6 12s, 6d, to £6 15s.; and 





boiler plates, £7 2s. 6d. to £7 5s., delivered in the Manchester 
district. 

In the metal market there is a continued brisk inquiry for tubes 
and all descriptions of material required for engineers’ purposes, 
and especially in connection with locomotive building and 
marine work, some of the local establishments having orders for 
marine fittings that will keep them fully engaged well into next 
year. 

The Engineering Trades Employers’ Federation has at present 
under consideration an application from the boilermakers in the 
principal Lancashire centres for an advance of wages of two 
—n per week, coupled with a 5 per cent. advance on piece- 
work, 

There are various rumours that the employers in certain sections 
of the engineering trades in East Lancashire have under considera- 
tion the formation of a new combination for dealing with wages 
demands ; but except that special meetings have been held with 
some such object in view, I do not hear of anything actually definite 
having been decided upon. The movement has originated, I believe, 
principally in connection with a strike of pattern makers at one 
of the Lancashire firms who are outside the Federation, and where 
the wages paid are below those generally current. As a con- 
sequence, the Federation has not felt justified in intervening in 
the matter, and whether the movement will result in any really 
important combination of employers apart from the Federation 
would seem to be very doubtful. 

The tragic death of Dr. John Hopkinson, together with three 
of his children, in Switzerland, was a matter of very general and 
sympathetic comment on the Manchester Exchange on Tuesday. 

The general upward move in the coal trade to which I referred 
in anticipation in my previous notes has, during the past week, 
brought forward some extra pressure of buying from merchants 
and consumers anxious to get in supplies before the advanced rates 
come into operation. Pits, consequently, have been kept on. full 
time, with all the {output moving away. e advance in prices 
which comes into force in Manchester and the surrounding districts 
is in accordance with what was reported last week, viz., 5d. per 
ton on the best house-fire qualities; 10d. on other descriptions of 
house coal, and also on furnace coal; 10d. on nuts, with 5d. per 
ton on burgie and slack, the advance applying to the pit wharf, 
and delivered rates. In other Lancashire districts the upward move 
has not been so definite or so general. On round coals the advance 
has ranged practically generally from 6d. up to 1s. per ton ; but 
on engine fuel, prices for which had previously been put up at 
most collieries, there is no further actual general advance, the 
upward move being more in the nature of a levelling up of prices 
ps they are found to be under the ful] current rates, which in 
some cases represent an advance of about 3d. on the prices that 
were being taken last month. At present quotations are somewhat 
irregular, owing to the advance put in force at the collieries 
varying according to circumstances. Best Wigan Arley 
coals are quoted Ils. up to lls. 6d.; seconds Arley, 10s. to 
10s. 6d.; Pemberton 4ft., 9s. to 10s.; and common round, 
coals from 7s, 6d. up to 8s. 6d.; engine classes of fuel range from 
3s. 9d. and 4s. 3d. for the lower descriptions, up to 4s. 9d. and 
5s. 3d. for the best qualities at the pit. So far these quotations 
are little more than nominal, as there has been little or no business 
doing to actually test them, and no doubt temporarily they will 
be followed by a check upon purchases, buyers waiting to sce 
whether they wi!] be fully maintained in all cases, but taking the 
market all through the position may be reported as strong, and 
although it is possible there may be some regulation of quotations 
where they are found to be above the market rates, there is every 
indication that the upward move will be firmly maintained. 

An active shipping business is still being done, but the antici- 
pated early termination of the South Wales dispute is giving a 
check to further buying at the special prices which have recently 
been got; and although some collieries are well sold over the 

resent month at prices averaging as high as 10s. 6d. for steam coal, 
Seared ports on the Mersey, it would be difficult to secure new 
business at much more than 9s, 6d. to 10s. for ordinary descrip- 
tions of steam coal, delivered Garston docks, or High Level, 
Liverpool, 

Barrow.—There is no change to note in the condition of the 
hematite pig iron market for this district. On every hand evidences 
are not wanting to show that the trade is ina very satisfactory state. 
Makers all through the district have their hands full of work, and 
even without securing any new contracts they will be kept busy 
for a very long time. In the meantime orders are coming in from 
home consumers, and especially steelmakers, in large bulks. The 
requirements of consumers are heavy, and prices as a result are 
very firm, makers quoting 54s. to 54s. 6d. per ton, net, f.o.b. In 
the warrant market sellers are quoting 52s. 10d. per ton, net cash, 
with buyers offering a shade less. There are forty-two furnaces 
in blast, compared with thirty-eight in the corresponding week of 
last year. The stores of warrants have again been largely 
decreased, no less than 2320 tons having been taken during this 
last week, leaving 139,411 tons still held, or a decline on the year 
of 45,039 tons, 

There is a very brisk state of affairs to report in the steel trade. 
The orders held by makers represent a very large tonnage. For 
rails there is a healthy demand, on home and colonial account. 
Heavy sections are at £4 12s. 6d. per ton. For shipbuilding 
material the demand is exceedingly brisk, and a large output of 

lates is being maintained. Ship plates are at £6 2s. 6d., and 

iler plates at £7 per ton. Angles are quoted at £5 lds. 

In the engineering, shipbuilding, and kindred trades there is 
much activity. 

Tron ore is in full demand at 13s. to 17s. per ton net at mines. 
Coal and coke are both in good request. 

The shipments of pig iron for last week represented 10,195 tons, 
compared with 3300 tons in the corresponding week of last year, 
an increase of 6895 tons. Last week 4669 tons of steel were ex- 
ported, compared with 8483 tons, a decrease of 3814 tons. This 
year 341,787 tons of pig iron have been exported, compared with 
287,758 tons last year, an increase of 54,029 tons. Of steel 357,175 
tons have been shipped, compared with 305,661 tons last year, an 
increase of 51,514 tons, 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE strike of the pitlads has gradually come to an end, with 
the result that by their movement, abrupt and irregular as it was, 
they have succeeded, and very considerably, in improving their 
financial position. It does not appear, however, that they are quite 
satisfied with the success they have achieved. It is not improbable 
that they may be encouraged by what they have gained to seek to 
obtain more, ——— as they have had so little difficulty in 

tting what they now possess. e general trouble, however, is 
Being narrowed down to reasonable limits. The wages difficulty 
amongst the men is not quite arranged. Several of the local 
miners’ leaders appear to favour the idea that a large advance 
ought to be obtained, and that it is within reach if the men persis- 
tently press for it. It is true that advances had been gained in 
the coalfields of the North ; but those who are agitating in the 
Midlands contrive to forget that even with the advances secured 
in Northumberland, Durham, and elsewhere, the rate of wages in 
these districts still continues below the level of the Miners’ Fede- 
ration. It is further — that they are granted for limited 

riods, and are dependent upon the continuance of certain 

efinite conditions, at is quite against the theory of the Miners’ 

Federation, the point of which is that any advance obtained is to 
be held without restriction of time. 

In the general coal trade, the Barnsley Feast having been even 
more fully observed than usual, has caused considerable shrinkage 
in the output, while it has also helped to reduce stocks of coal at 
the collieries. There is some evidence of the winter demand be 
ginning earlier this season, the weight sent to London by raii 
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being above the average, while the district demand is also in 
excess of the normal tonnage. Values are so firm in some quarters 
that it is expected the advance which several collieries were able 
to make at the beginning of August may become general, and thus 
realise the anticipation recently formed that the usual winter 
advance would take effect in September, instead of October, this 
year. Quotations are now as follow:—In house coal, best Silk- 
stones, 9s. to 10s. per ton; ordinary, 7s. 6d. per ton; Barnsley 
house, 8s, to 9s. per ton; seconds, from 7s. per ton. Steam coal 
has been as high as 10s. 6d. to 11s. 6d. per ton in some instances, 
although these figures apply to only a limited part of the output. 
The general price for Barnsley is from 7s. 9d. to 8s. 6d. per ton, and 
seconds from 6s. 6d. per ton. The stocks, which were never large, 
have been entirely cleared, and the demand accentuated during 
the holidays. All coal not contracted for could easily be sold at 
advanced rates. The Humber ports have taken very freely, 
although it must be remembered that the increased business is 
entirely on account of the Welsh closure. Should the arrange- 
ments now in p! in Wales be satisfactorily concluded, there 
would be at once a falling off in the Yorkshire coalfield. At the 
same time the trade with foreign countries is exceptionally good, 
and the activity in the iron nen. 4 is another factor in the present 
brisk condition of affairs, In gas coal good business is being done 
at the full rates already enone, Engine fuel is in steady request 
at 6s. to 7s. per ton; screened slack, from 4s, 6d. per ton ; pit 
slack, from 2s. 6d. per ton. All the coke that can produced 
finds a ready market, ordinary qualities making 9s. to 10s. per ton, 
best lls, to 12s. per ton. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


AFTER the excitement caused in the pig iron market by the 
speculative ‘‘ burst” of last week, the comparative quiet of this 
week has not been unwelcome. More has been this week realised 
for No. 3 Cleveland pig iron than has been paid at any time 
this year, or indeed in any year since 1890, and as the autumn 
season is yet young prices may continue to increase, not only this 
month, but next, as was the case last year. 

Cleveland warrants in August went up no less than 2s. 14d. per 
ton, and they have latterly gained so much on Scotch warrants 
that, whereas the latter were recently the dearer by over 6s, per 
ton, they are now only 4s, 7d. dearer, and the difference is likely 
to be further reduced this month. Cleveland warrants generally 
follow the lead of Scotch warrants, as far as fluctuations in prices 
are concerned ; but at present it is Cleveland warrants that are 
taking the lead. Most of the makers of Cleveland pig iron have 
kept their price of No. 3 at 42s. 6d. this week, which was the 
maximum attained last week, but some have sold at 42s, 44d., and 
odd sales by merchants have been made at 42s. 3d. per ton. It is, 
however, difficult to meet with any now under 42s, 6d. No. 4 
Cleveland foundry pig iron is to be bought at 40s, 9d., and y 
forge at 39s, 3d., but some producers quote 3d. per ton above 
these figures, as they do not generally cover the cost of produc- 
tion. The low prices of forge qualities of Cleveland pig iron are 
the unsatisfactory feature of the market, and make the situation 
for the ironmasters less favourable than is generally believed. 
But while No. 3 is scarce, forge iron is plentiful, and the supply is 
in excess of the requirements, If makers were getting as good a 
price for grey forge as they are for No, 3, the latter would be 
only Is. above instead of 3s. 

The price of hematite pig iron is increasing, but only slowly, as 
that market is not affected by the speculative movement which is 
going on in Cleveland iron, nor is there an increased export 
demand. It has not been improving in value so rapidly as West 
Coast iron, and the latter is now as much above Cleveland hematite 
as it was recently below it. This, however, has enabled the pro- 
ducers in this district to regain the trade of some of their old 
customers. The price of mixed numbers is now 52s, 6d. per ton 
for early delivery. The price of average Rubio ore is 14s, per ton 
delivered at wharves on the Tyne or Tees, no change having been 
made during the last few weeks, and imports are rather quiet, a. 
the stocks held are heavy. 

The exports of pig iron from the Cleveland district during 
August were by a good margin the largest that have been reported 
in any month this year’; they were in excess of an average August, 
and even exceeded those of August last year. 

The manufactured iron and steel industries continue prosperous, 
and it is reported that the plate manufacturers are so well supplied 
with contracts that they have to refuse orders, It has been quite 
usual to hear consumers complain that producers decline to quote. 
Steel plate manufacturers have advanced their prices this week 
by half-a-crown per<ton, and it is not easy to place orders even at 
£6 2s. 6d., less 2} per cent. f.o.t., while iron ship plates are exceed- 
ingly firm at £5 lis. Steel ship angles are steady at £5 17s. 6d., 
and iron ship angles at £5 12s, 6d., less 24 per cent. f.o.t. Common 
iron bars are realising £5 10s. at works; steel sheets, singles, 
£7 7s. 6d.; packing iron, £415s. For heavy steel rails £4 12s, 6d. 
net at works is the general quotation, and the output and ship- 
ments are very good. 

The shipbuilding, engineering, and ironfounding trades are very 
active, and the outlook for continuing so is promising. Shipbuilders 
have never had so much work booked, fs though keeping their 
yards at full pressure, they cannot turn out the vessels fast enough 
to suit the shipowners. 

Ironfounders are well employed, particularly the chair and pipe 
founders. Railway chairs are quoted at £3 2s, 6d. net at works, 
and the tendency is rather upward. 

The death is announced of Mr. Arthur’ Pease, of the firm of 
Messrs. Pease and Partners, who are among the largest coalowners 
in the county of Durham, and who are also very extensive iron- 
stone mine owners in Cleveland. Mr. Pease was also the owner of 
the Normanby Ironworks near Middlesbrough. 

The coal trade is somewhat quieter this week than it has been, 
so far as buying is concerned, but deliveries are as brisk as ever. 
Buyers, however, are waiting, as there is now a probability of an 
early termination of the strike in South Wales, and it is expected 
that when the Welsh ~ get to work again prices all round will 
be more in favour of the consumer. Best steam coal is now quoted 
at lis, per ton f.o.b., but shippers are seldom prepared to give 
this. Deliveries of gas coals are very heavy. The Vorth-Eastern 
Railway Company, the owners of the docks at West Hartlepool, 
are about to improve the coal shipping facilities there by the 
erection of a second hydraulic coal hoist of improved construction, 
with a spout 47ft. high, and capable of loading the largest steamers. 
For lack of this steamers have frequently to go to the Tyne or 
Wear for their bunkers, The question of an advance of wages 
will be considered on Saturday by a conference of the Wages 
Committee of the Northumberland Coalowners’ Association and 
the representatives of the men. Coke is in improved request, and 
as it is scarce the prices are increasing, the average delivered at 
the furnaces on Tees-side being about 14s. 6d. per ton. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

BustveEss has been comparatively quiet this week in crude iron. 
Consumers are in no hurry to make purchases, and there is no 
feature in the market at present of sufficient interest to attract 
speculators, The close of the war between America and Spain, 
and the settlement—for the time, at least—of the differences as to 
wages between coalmasters and miners in the West of Scotland, 
have removed all anxiety with reference to supplies of raw iron in 
the near future, so that the tone of the market is quiet. 

Scotch warrants have sold in moderate quantity from 47s, 5d. 
to 47s. 3d. cash, and 47s. 64d. to 47s, 44d, one month, subsequently 
improving to 47s, 6d, Cleveland warrants have been done at 


42s, 84d. to 42s, iid, and up again to 42s, 9d. cash ; at 42s, 74d. 
six days ; and at 42s. 10d. and 42s. 104d. one month, Transactions 
took place in Cumberland hematite warrants at 52s. 11d. to 
52s. 84d., subsequently improving to 52s, 10d. cash, and at 
52s. 11d. to 53s. 04d. one month. : 

For Scotch hematite the demand is good, and the price is firm 
at 55s. 6d. to 563., delivered in railway wagons at the steel 
works, 

One or two of the special brands of makers’ iron are 6d. to 1s. 
higher, and makers’ prices — are well maintained. Govan 
and Monkland, Nos. 1, are quoted f.o.b. at Gl: w, 47s, 104d. ; 
Nos. 3, 47s. 44d.; Wishaw and Carnbroe, Nos, 1, 48s.; Nos. 3, 
47s, 6d.; Clyde and Calder, Nos. 1, 51s. 6d.; Nos. 3, 47s. 6d.; 
Gartsherrie, No. 1, 52s. 6d.; No. 3, 48s.; Summerlee, No. 1, 
53s. 6d.; No. 3, 48s. 6d.; Coltness, No. 1, 56s.; No. 3, 48s. 6d 
Glengarnock, at Ardrossan, No. 1, 52s.; No. 3, 47s.; Eglinton, at 
Ardrossan or Troon, and Dalmellington, at Ayr, Nos. 1, 48s. 6d.; 
Nos. 3, 47s. 3d.; Shotts, at Leith, No. 1, 52s.; No. 3, 48s. 6d.; 
Carron, at Grangemouth, No. 1, 53s.; No. 3, 49s. per ton. 

Since last report one furnace has been taken off hematite, and 
there are now 41 producing that class of iron, 33 ordinary, and 6 
basic—the total of 80, thus in operation in Scotland, comparing 
with 81 in the preceding week, and 79 in the corresponding week 
of last year. 

Pig iron shipments continue on a very moderate scale. The 
quantity despatched in the past week was 6743 tons, compared 
with 6993 in the same week of 1897. Of the total, 3240 tons were 
despatched coastwise and 3503 sent abroad. Thearrivalsof Middles- 
brough pigs at Grangemouth in the past week amounted to 9962 
tons, showing an increase of 1087 over those of the same week of 
last year. e stock of pig iron in Glasgow stores has been 
reduced 174 tons, and has Coun fully 10,000 tons since the 
beginning of the year. 

The wages question has lately been occasioning some anxiety. 
In Lanarkshire, Stirling, and Ayrshire, as well as in the Lothians, 
the coalmasters have, by a timely concession, averted what 
threatened to develope into a serious dispute. Matters are still 
in a doubtful shape in Fifeshire, the advance having been refused 
in that district. The steel and iron manufacturers are reported 
to be taking measures to protect themselves in the event of ex- 
orbitant demands being made upon them by their workmen. The 
joiners and carpenters in the employment of the Clyde Shipbuilders 
have received an advance of }d. per hour, the engineers and black- 
smiths ls, per week, and the boilermakers 2s. a week on time and 
5 per cent. on piecework. 

There appears to be a reasonable spirit mage | the great mass of 
the working men as to wages, but here and there exceptions to 
this rule are being experienced. 

The finished iron branch is doing fairly well, but there is quite 
enough room for a further increase of business. In the steel trade 
employment is very active, there being good orders in course of 
execution, and every prospect of a continuance of the present 
animation. Locomotive and marine engineers are very busy. 

During the past month 28,850 tons of new shipping were 
launched on the Clyde, compared with 30,492 tons in August, 
1897. The output for the past eight months has reached 249,608 
tons, compared with 193,216 in the corresponding period of last 
year. The output of the eight months is the largest since 1883, 
when 261,627 tons were put in the water. 

The activity in the coal trade is maintained. The total coal 
shipments from Scottish ports in the past week have been 253,972 
tons, compared with 242,902 in the preceding week, and 196,764 in 
the corresponding week of last year. The inland department of 
the trade is very active, and the prices firm at the figures given 
last week, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Coa shipments during the last week were well maintained. 
Large quantities of coal continue to be sent from Cardiff to 
Colombo, Genoa, Singapore, Buenos Ayres, Galatz ; and this week 
it was interesting to note a revival in shipments to Lisbon and 
Cadiz, as well as fair cargoes to Genoa, Ancona. 

Swansea coal shipments were again above the old averages, 
amounting to over 40,000 tons, while even Newport showed return- 
ing vigour by exporting close upon 20,000 tons. I hope soon to 
chronicle figures approaching those of former importance. The 
rincipal coal exports from Swansea last week were :—France, 
6,860 tons; Italy, 8265 tons; Germany, 3380 tons; Sweden, 
1620 tons ; and Holland, 1000 tons, 

In patent fuel Swansea showed much more activity than Cardiff, 
and despatched over 11,000 tons, Algeria taking 4100 tons, Brazil 
2700 tons, Peru 2600 tons, and France 1760 tons. 

I had ample opportunities last week for noting the great stimulus 
which thestrike has given to the inland coal trade of North Wales, 
and the North of England. It wasa matter of exceptional interest 
even to see a Monmouthshire coal truck anywhere in North Wales 


while the steam coals of Glamorganshire were entirely unrepre- 
sented. Wynnstay, Ruabon, Oswestry, have h a_ busy 
time. Westminster Colliery wagons were numerous, and still more 


so those of West Bromwich and Cannock. The replacement of 
Ocean,” ‘‘ Cory,” and ‘‘ Cyfarthfa” trucks by such as ‘‘ Talk-of- 
the-Hill” and ‘‘ Cannock Chase” is an event of novel interest un- 
known, or nearly so, during the last quarter of a century. 
Prices at length have begun to fluctuate, preparatory, it is 
believed, to the droop which must set in when colliers return to 
work. The last quotations given on Change, Cardiff, on Monday, 
were as follows :—Best steam, 23s, 6d. to 24s, 6d. Since that date 
up to the despatch of my parcel very little business has been done. 
On Tuesday there was a good attendance of members, but the 
market was reported to be in a most unsettled state. ere was 
a free inquiry for all descriptions of coal in September, but practi- 
cally no business done, as buyers, in view of the probable strike 
settlement, hesitated to pay the high price asked by colliery pro- 
prietors. Next week it is hoped full quotations can again be 
given, with some confidence, and an idea afforded of the probable 
tendency of the market for atime. This I may state—high prices 
will reign, and a good run of busi is confidently predicted, the 
reputation of Welsh steam coal having been enhanced. 
test prices quoted for other coals, in addition to best steam, on 
Change, Cardiff, may be of interest, as showing the last, but can- 
not be of very reliable character for business purposes :—Seconds, 
20s. to 22s,; drys, 17s, 6d, to 18s.; best Monmouthshire, 20s. to 
21s.; seconds, 16s, to 17s.; best small, 12s, 9d. to 13s.; seconds, 
10s. 6d. to 11s. 3d.; best house coal, 18s. to 20s.; No, 2 Rhondda, 
~ = 15s, 6d.; through, 12s, 3d. to 12s, 6d.; small, 10s, 6d. to 
Swansea coal quotations of a trustworthy nature are confined to 
anthracite, and are as follows :—Best big vein selected, for malting 
purposes, 14s, to 15s. 6d.; seconds, 13s, to 13s. 6d.; ordinary large, 
according to quality and selection, 10s. 6d. to 11s, 6d.; small 
rubbly culm, 5s. 6d. to 6s. 3d., all delivered Swansea f.o.b., 
cash 30 days, less 24. Steam and bituminous coals, coke, and 
patent fuel, prices according to private arrangement during strike. 
At Swansea last week the pig iron trade continued firm. On 
’Change this week it was reported that there had been little varia- 
tion in price, Glasgow warrants are quoted at 47s. 24d. to 47s. 3d. 
cash buyers ; Middlesbrough No. 3, 42s. 8d.; other numbers in 
proportion. Hematite warrants, 52s, 74d. to 52s, 8d. for mixed 
numbers, No quotations were given this week for bars, sheet iron, 
rails, or steel sheets. Siemens tin-plate bars, best, £4 10s,- In 
tin-plate a much more hopeful condition prevails in the Swansea 
district. Shipments last week were large, totalling nearly 67,000 
boxes. From works 48,188 boxes came to hand. Stocks are down 
to 106,180 boxes, Latest prices are:—Bessemer steel cokes, 
10s. 3d. to 10s, 6d.; Siemens coke finish, 10s, 9d. to 11s.; ternes, 
per double box, 28 by 20, 18s. 6d., 19s., to 21s. 6d.; finished black 








plate, £8 to £8 10s,; Canada, £7 to £7 10s, ; wasters, 6d. per box 





less. Block tin, £73 6s, 3d. Iron ore:—Tafn . : 
14s, 6d. ; slid Rubio, 
In the Swansea Valley the output of steel has bee . 
checked by the weak supplies of pig, and at several of tral 
plate mills the make was lessened by the short supply of reed 
The demand for pig is considerable, more than ‘the supp) 
though the import last week totalled 3409 tons into Sw, PP'y, 
Large quantities also came into Newport from Barrow, Workin 
ton, and Grimsby. In the Swansea Valley the wages question i 
quieted down amongst the tin house men. Several ‘sets ” ha 
been idle for want of plates at the Morriston tin house—an unys ‘al 
occurrence, Cardonnel is again in full activity. mal 
I have no improvement to record of Briton Ferry, Only th 
mills were at work in the past week. Production of hematite = 
an average one, and steel bars was satisfactory. No alteration ra 
expected of any account until the strike is ended. wg 
atent fuel prices at Cardiff this week were 16s, to 18s,; cok 
183, to 22s, 6d.; pitwood, 14s, to 14s. 3d. Trade moderately 


Another payment under the Workmen’s Compensation Act was 
made this week. This was the case of a collier killed at Oullwy 
and the compensation given was £150, with instructions to font 
it for the widow and children. 

*Mabon’s” advice to the colliers ata meeting this week was that 
they should retain their membership of the permanent fund, with. 
out contracting out of the Compensation Act. : 

Various societies are actively engaged in effecting insurances 
with collieries, and considerable business is anticipated when labour 
movements quiet down. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE various departments of the iron industry are almost without 
exception briskly engaged, and heavy contracts are in hand. A 
healthy business continues to be transacted on the Silesian iron 
market, 

In Rheinland-Westphalia a large amount of business has been 
put through in malleable iron and in steel. All through last week 
orders as well as inquiries have been increasing, and quotations 
show much firmness, The trade done in finished iron is full and 
brisk. Rails are in very good request, and plates, both for shi 
and boilers, are likewise in vigorous demand. In pig iron a steady 
business is reported to be done, makers being well booked forward 
at satisfactory prices. The fact that consumers of both raw and 
finished iron are strongly inclined to place orders for forward 
delivery shows that poe > with regard to the future of the iron 
trade increases. 

Last week's list prices for the different sorts of raw and finished 
iron were:—Foundry pig No. 1, M. 67; No. 3, M. 60; white 
forge pig, M. 58 to oo ; basic, M. 60°50; German Bessemer, 
M. 61 ; spiegeleisen, M. 66 to 67 ; Luxemburg pig iron, M. 52 p.t, 
at works ; bars, M. 155 to 160 ; angles, M. 135 ; girders, M. 121 to 
128 ; sheets, M. 165; the same in basic, M. 137°50 to 142°50; 
heavy .d for boilermaking purposes, M. 180; the same in 
basic, M. 157 ; Siemens-Martin plates, M. 157°50; Bessemer rails, 
M. 120, all per ton, free at ale 

The production of the blast furnace works in the Saar district, 
in Lorraine, and in Luxemberg was for July of present year 
29,230 t. forge pig, 150,378 t. basic, and 32,700 t. foundry pig, 
together 213,308 t.; output being 4°5 per cent. higher than in 
June of present year, when it was 204,039 t. only. In July last 
year production was 199,315 t., which sbows an increase of 6'5 per 
cent. for the same month this year. Total output of the blast 
furnace works in the Saar and Mosel district for the first seven 
months of present year was 1,439,394 t., against 1,541,434 t, for 
the corresponding period the year before. 

There is no new feature to note in the iron and steel trade of 
Austria-Hungary. From week to week producers and consumers 
have been expecting an improvement to set in, butin vain. There 
is not the slightest symptom of increasing animation to be La 
ceived, the most limited business only being done in raw and in 
most sorts of finished iron. For structural material a tolerably 
good demand continues to come in. Official quotations for raw 
and finished iron are :—Styrian pig iron, 45°50 to 50 fl.; Moravian 
ditto, 42°50 fi. p.t. Good Styrian bars, 112 to 122 fi.; the same 
Bohemian or Moravian quality, 110 to 114 fl.; Hungarian bars, 
108 to 112 fi.; girders, 111 to 125 fi.; steel plates, 132 to 165 f1.; 
boiler plates, 150 to 180 fl, per ton, free Vienna, 

Import in Austrian iron to Switzerland, which was very dull for 
some time past, appears to have almost entirely ceased of late. In 
scythes and sickles, especially, German competition is as keen as it 
is successful. 

A rising tone is reported in the Belgian iron industry, export 
being particularly healthy. Belgian plate makers have fixed the 
present quotations for iron plates on 145f. p.t. for No, 2, and 156f. 
p.t. for No. 3, while No. 4 1s sold at 195f. p.t.; plates in basic are 
sold at 155f. p.t. * 

The coal trade in Belgium is very brisk, deliveries in the Liége 
district being so heavy that it is difficult to procure ships ; prices 
naturally improve from week to week. : 4 

August is generally not the time for improvements in the iron 
industry, and yet the French iron trade has just recently been 
showing more life than in spring and early summer. Heavy orders 
for the Exhibition are given out at rather short terms of delivery. 
A specially brisk activity is noticeable in and near Paris, but the 
reports that come in from the Department Loire et Centre are 
likewise very favourable. Demand for army and naval require- 
ments, as well as for railway material, is strong. The pressure of 
work in most departments will probably lead to an crea 
in quotations for manufactured iron, which would be all the more 
desirable because raw materials are, on an average, realising much 
better prices than finished articles, and are even likely to meet with 
a further advance before long. Coal, at least, is almost sure to 
rise, Current rates for merchant bars are 160f. to 165f.; girders 
175f. p.t. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Exports for week ending August 27th were :—Coal: Foreign, 
12,560 tons; and coastwise, 7124 tons; patent fuel, 2900 tons. 
Imports for week ending August 30th were :—Pitwood, 505 loads ; 
pig iron, 2 cargoes and 3530 tons ; 1 cargo of slates and 1 cargo of 

rain. 

s Coal: No quotations. Pig iron: Scotch warrants, 47s. 3d. ; 
hematite warrants, 52s. 10d., f.0.b, Cumberland ; Middlesbrougt 
No. 3, 42s. 8d., prompt. Middlesbrough hematite, 52s, Jd. 
Iron ore ; Rubio, 13s, 6d. to 13s, 9d; . 
Steel: Siemens steel tin-plate bars, £4 10s., all delivered in the 
district, cash, Tin-plates: Bessemer steel, coke, 9s. 9d.; Siemens, 
coke finish, 10s, London Exchange Telegram: Copper; 
£52 16s, 3d. ; Straits tin, £72 12s, 6d. 


THE 








In the French quarries of St. Triphon stone is sawed 
with steel wire cables moistened with wet sand, and passing in an 
endless rope over a series of pulleys. The wire, which runs from 
1000 to 1200ft. per minute, is charged as it enters the cut with , 
jet of water and silicious sand, which forms the cutti material. 
A running cable of 500ft. can make a cut 100ft. long. to — 
a ledge, pits 3ft. in diameter are dug to the depth of t 
desired cut and the stone sawed vertically in slabs to the bottom, 





— then easily split off by wedges. e slabs are removed by 
an electric travelling crane and sawed to any desired size. 


‘afna, 13s. to lds. 3d. © 
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(MPROVEMENTS IN THE POWER 


LOOM. 

Waar with new inventions, improvements, and 

oyssions regarding the first machine of Dr. 
ecient, the power loom of late has occupied 
aa? conspicuous position in the mind of the 
* ablic, but up to the present the immense 

heapening in the cost of a prophesied 
by some people has not been felt by the con- 
samers. ‘The principle aimed at in the latest in- 
yentions is that of making the power loom auto- 
patice The inventions with which we are now 
dealing, however, dispense with a considerable 

rtion of the numerous stoppages necessary on 
the ordinary loom, and it is claimed that they 
jl] enable a machine to be left a day and a night 
to work absolutely by itself once it has been set 
jn motion. “. ? 

The invention consists of a very simple mechan- 
ism, by means of which the weft is drawn from a 
large cone, which may be of any size, and is 
carried to and fro through the sheds of the warp 

by a carrier, Which is simpler and much more 
durable than an ordinary shuttle. The selvedge 
on one side of the cloth is made in the ordinary 
way, and on the other side the weft is made fast 
by being combined with a strong thread drawn 
from a conical tube, both selvedges being perfect 
and quite fast. The selvedge thread tube con- 
tains about eighty yards of 3-60’s, and allowing 
for a little take up in the weaving will weave 
about seventy yards of cloth. The loom is 
at present weaving from a cone weighing from 
2 1b, to 4b. wound on *‘ Leeson’s ”” patent winding 
frame, with single 16’s cotton, speed 190 picks 
per minute, and running bours without a break. 
By the peculiar working of this motion the loom 
js automatically stopped by the breaking of the 
weft in case of a tangle or a broken warp thread in 
the shedding of the warp, and in order to make the 
joom automatic in every respect the spare warp 
ends are wound on to aroller whichis driven from 
the lower shaft. The cloth woven in this way is 
very much more perfect and free from broken 
picks, thick and thin places, &c.; and although 
by this process of weaving an extra cost is in- 
curred in winding the yarn from crops, &c., on 
to the large cones, this is compensated for by the 
saving in waste, which with this process is prac- 
tically nil. 

One of the greatest advantages of this inven- 
tion, says the Leeds Mercury, to which we are 
indebted for the foregoing particulars, is that it 
can be applied at a small cost quite easily to any 
ordinary existing loom, and the looms are as easy 
to manage, and can te run at as high a speed, 
as the looms with shuttles and tobbins. The 
principle involved in the weft carrier is that of a 
double-pick loom; but as it returns empty 
alternately, the amount of work done is in 
reality only that of a single-pick machine. Still 
there remains the immense saving of time neces- 
sary under old conditions in feeding the shuttle ; 
and a sample was shown to our representative of 
a test made with a piece of striped mat shirting 
made by the Bradford Conditioning House 
officials so far back as February last. There were 
six yards of this material, which occupied ten 
hours in the making, and, according to the 
official report, the machine only stopped twenty- 
five times in the course of ten hours. The 
stoppages occupied 13 min. 22 sec., so that the 
percentage was 97°777 of working possibility, and 
the total weft wasted was only 77 grains, whereas 
under ordinary conditions it varies from 4 to 8 
per cent. It is not claimed that this machine, 
involving as it does the double-pick principle, 
can turn out so much fancy material as an 
ordinary single-pick loom ; but it is contended 
that, once the advantage of the double-pick 
principle is thoroughly realised, designers will 
turn their attention to this subject, and that 
ultimately difficulties in that direction will be 
made to disappear. The new inventions are 
the property of Mr. Edward Smith, of Wells- 
street, Bradford, 








COOLING FOR WINE 
MAKING, 

THE Viticulturai Department of the College of 
Agriculture at the University of California has 
completed a series of successful experiments with 
an apparatus that is expected to revolutionise 
wine making. The apparatus is a wine cooler or 
refrigerator, and by its use ‘‘stuck tanks” will 
be a thing of the past. As wine growers lose 
thousands of dollars yearly from ‘‘ stuck tanks,” 
the me ie of the discovery can easily be 
realised, The experiments—which have been 
causing sleepless nights to the viticultural staff— 
were under the charge of Professor A. P, Hayne, 
head of the department, who is the inventor of 
the new process. It is the result of his studies 
of wine making in Africa and the French Colonies 
of Algiers and Oran, where the temperature is 
high. While admitting that many improvements 
are yet to be made, Professor Hayne claims that 
his refrigerator will put an end to ‘‘ stuck tanks,” 
and make fermentation possible in temperatures 
unfavourable to it. In most of the large wineries 
of the State the “stuck tank” is the Mite noir of 
the wine maker. It causes not only the loss of 
valuable wine, but also renders it unsound, and 
reduces it in quality. Incold regions the ‘‘stuck 
tank” is unknown. The ‘stuck tank” is a 
fermenting vat that suddenly stops all activity 
before the work is completed. When fermenta- 
tion sets in, and the temperature is not favour- 
able to the proper functioning of yeast cells, the 
activity at once ceases, or becomes so slow that 
organisms unfavourable tothe winestartup. When 
all the sugar in the juice of the grape is thus not 
split up into equal parts of alcohol and carbonic 
acid at first, the wine is apt to become an easy 
prey to the wine disease germs, that may 
subsequently cause the total loss of the wine. 

he question of temperature during this first 
fermentation has been one of the questions for 
makers of refractory wines for years, and Pro- 
fe ssor Hayne now believes the problem solved. 

The apparatus now at the University is sim- 
plicity itself, According to Ice and Cold Storayc, 
it consists of thin tinned copper tubes, flattened 
80 as to allow the maximum surface consistent 
with a working volume or output of wine, The 
old spiral is discarded to render rapid cleaning 
of the tubes possible, and makes the apparatus 


ARTIFICIAL 





consist of even tubes of well-tinned copper 4in. 
by lin. cross section diameter and 4ft. long. 
These are placed one above the other, with a 2in. 
space between. At each extremity clamps 
fastened with thumbscrews enable the apparatus 
to be cleaned with an iron rod at will. he sur- 
face exposed to the cooling agent is 42ft. The 
height of the whole apparatus, when placed 
wm, is 5ft., width 44in., and the length 4ft. 
The total weight is 120 lb. The cost of the 
machine was 75 dols. The idea is to watch the 
temperature of the fermenting tank by plunging 
a thermometer into it, and pumping the partly- 
fermented wine from the bottom of the tank to 
the top should the temperature approach an 
unfavourable height. There is no extra work by 
the use of the apparatus, and Professor Hayne 
declares the method of cooling to be as simple as 
the mechanism. One method is to plunge the 
apparatus into a box just large enough to 
hold it, and pass a stream of cold water into the 
box at the bottom. Another is to have a jet 
of water, in the form of fine spray, fall on the 
surface of the tubes, and at the same time fan 
them with a current of air. Professor Hayne 
considers the second method the more practicable, 
as it does not depend upon the temperature of 
the water, which cannot always be had below 
75 deg. Fah. When the experiments were made at 
the University both methods were found to work 
admirably, and wine several degrees above a 
favourable temperature was quickly reduced by 
the cooler, 








FIRE ALARMS. 


THE following description is taken from Consul- 
General Sir D. Colnaghi’s report on the Fire 
Department of the City of Boston, Massa- 
chusetts :— 

Distributed throughout the city in convenient 
localities are 601 fire-alarm boxes, connected elec- 
trically with the fire-alarm office in the department 
headquarters — Bristol-street — where night and 
day two operators are on duty to receive all 
alarms of fire sent from the boxes and repeat 
them to the different engine-houses, 

The keyless fire-alarm boxes are painted a 
bright red, and many have also a lamp showing a 
red light. On turning the large handle on the 
outside of the box a loud gong sounds in the 
inside. This is simply a warning to citizens 
that the box is being opened so as to guard 
against false alarms by mischievous persons. 
The turning of the handle opens the door, but 
inside is a second door with a hook projecting 
from a slot in the centre. By pulling down this 
hook once and letting it go the alarm is sent into 
department headquarters, whence it is at once 
notified to all the department houses in Boston. 
In order, however, that the men may not be un- 
necessarily disturbed, in many of the engine- 
houses in the city proper there is a small bell, 
just loud enough to te heard by the house patrol. 
When the alarm comes in, this bell strikes the 
box number, and the patrol immediately ascer- 
tains whether the number is one to which the 
company does or does not respond. In the 
latter case the gong is switched off, and the 
company is not disturbed, otherwise the gong 
rings. At its first blow the patrol pulls a lever, 
which mechanically opens the stable doors and 
releases the horses, so that they may run out 
under the harness of the apparatus to which they 
belong. The men come rushing down the sliding 
pole and stairs. Drivers take their seats, the 
collars are snapped on the horses’ necks, and by 
this simple action and the pulling of a cord they 
are harnessed ; the patrol announces the box 
number, the engineer lights the fire under the 
boiler, the captain gives the word ‘‘Go!” and 
jumps on the engine with the two engineers, the 
lieutenant and the rest of the company following 
on the hose wagon. All this is done in about ten 
seconds. One and one-half minutes have elapsed 
since the first alarm was sounded when the man 
at the box sees an engine followed by a hose 
wagon, ladder truck, and chemical coming 
towards him, and he indicates the position of 
the fire. 

The captain of the engine, who is thoroughly 
acquainted with the hydrants in this district, 
immediately places his engine. In the meantime 
the district chief has arrived, and his driver, who 
is a telegraphist, goes to the box and, by means 
of the Morse key it contains, notifies fire-alarm 
headquarters that he is there. In this way the 
officer in chief command at the fire has com- 
munication by telegraph with the rest of the 
department. 

n three minutes the engine will be connected 
with the hydrants, the hose will be laid and the 
water playing. The ladder men in the meantime 
have thrown up their ladders, so as to ventilate 
the building and allow the hosemen to get at the 


re, 

If the fire threatens to get beyond control, the 
officer in command orders a second alarm. ‘The 
operators at headquarters repeat it by striking 
two blows on the gong, followed by the box 
number, to warn the houses, Again, the officer 
in command at a fire can telegraph from the 
alarm box for any number of companies he may 
want. If he wants three engines, and telegraphs 
for them, the operator picks out the three engines 
nearest the fire, and, by means of the telephone, 
they are sent to the fire. 

With the apparatus on duty at a large fire, a 
section of the city would be left unprotected 
were it not for the system in force of covering 
the denuded territory. Thus, in the event 
of a fire requiring a second or third alarm, 
the companies in the adjacent districts move 
to the houses of those companies which have 
responded to the call. There are two maps 
of the city with pegs in them, indicating the 
location of the companies at the engine-houses, 
one at the night headquarters of the chief of 
department, and one at the fire-alarm office, 
The pegs in these maps, representing the com- 
panies that have responded to the first, second, 
third, and perhaps following alarms, are taken 
out and the pegs representing the covering com- 
panies are put in their places, Thus by means of 
these maps and a running card—which is an 
assignment of companies—it is easily to be seen 
how the city has been left protected. Care is 
taken not to leave any one district absolutely 
defenceless, 
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17,833. Stanps for FLower-pots, J. Crabtree, Brace- 
bridge, Lincoln. 

17,884. Mouse Trap, H. Bissex, Purley. 

17,835. CHanoinc Piates in Camekas, C. L. Hett, 
Springfield, near Brigg. 

17,836. Tosacco Pirg, R. W. Martin, Newton Abbot. 

17,887. Comn-FREED Mecuanism for Automatic Ick 
Macuines, J. C. Russell and G. E. Anderson, 
London. 

17,838. WasHER for Puriryine Gas, A. E. N. and 8. 
N. Yeadon, Leeds. 

17,839. Setr-actine Mutss, W. 8. Taggart, Smithills, 
near Bolton. 

17,840. AcrTyLENE Generators, T. Thorp, Man- 
chester. 

17,841. Evecrriciry Raitways, J. Booth and A. E. 
Woodhouse, Halifax. 

17 842. MANUFACTURE of Soar, J. McNeill, Glasgow. 

17,843. Drivinc Gear of Cycies, F. 8. Muirhead, 
Glasgow. 

17,844. Ho_prer for CLasprnc Stair Carpet Rops, W. 
H. Corlyon, Stockton-on-Tees. 

17,845. MineraL O11 Lamps, W. C. Wilson and §. 
Wyres, Thetford. 

17,846. Construction of Unicycizs, A. E. Smith and 
8. Williams, Bradford. 

17,847. Crasps for Harnuss, D. Jenkins, Cardiff. 

17,848. Boots and Suors, E. Langton, Sheftield. 

17,849. INTERNAL Lips for Fexp-waTER Heaters, W. 
Hinchliffe, Wakefield. 

17,850. Se_r-actinc GauGg, W. J. Ellis, Southend-on- 





Sea. 

17,851. Bakers’ Hor-piates, J. Melvin, Glasgow. 

17,852. Decomposinc CERTAIN CHLORIDES, P. Nuaef, 
New York, U.S.A. 

17,8538. CugeckxEeRING Bricks for Hot-BLast Stoves, J. 
L. Stevenson and J. Evans, South Bank, Yorks. 

17,854. Sprnpies, A. Jones and F. Hampson, Man- 
chester. 

17,855. DumB-BELL, J. Robinson, Ipswich. 

17,856. VALvEs, A. Schoeller, London. 

17,857. Frat Cameras, R. Kriigener, London. 

17,858. Mixinc Apparatus, A. Thilmany, London. 

17,859. WHITE-LEAD CoLouR Mixer, T. RK. Blackmore, 
London. 

17,60. PREvENTING the Puncrurine of Tirzs, J. J. 
Martin and E. Robson, London. 

17,861. Generators for Evectricity, J. W. B. Wright 
and E. Evans, London. 

17,862. Pressinc Giass Stems, W. Haley, Savel Town, 
Yorkshire. 

17,863. Tix Cap or Cover, W. Haley, Savel Town, 
Yorkshire. 

17,804. Nasat Resprrators, W. H. Maning, London. 

17,865. WALKING-sTICK ATTACHMENT, W. H. Maning, 
London. 

17,866. Mecuanism for TRANSMITTING PoweR, A. M. 
Craig and C. Mandell, London. 

17,867. Mecuanism for TRaANsMITTING Power, A. M. 
Craig and C. Mandell, London. 

17,868. Secuninc VELOcIPEDES, A. Orr Symington, 
London. 

17,869. Bow Harr Curter, A. Czilinsky, Plaistow, 
Essex. 

17,870. Repropuctne Drawincs, H. G. T. Glazebrook, 


London. 

17,871. Fitier for Cigarette Macuines, F. J. Luding- 
ton, London. 

7,872. Crank Drivinc Mecuanism, W. Sutton, 


mdon. 
17,873. Tox Cups, A. P. Thayer, London. 
17,874. Prosecri.es for Dynamite, H. 
ndon. 
17,875. TgLEscopss, F. Perl, London. 
17,876. Coats and Vests, 8. Bobbé and C. Newman, 


mdon. 

17,877. Memo, H. Mudd, Leeds. 

17,878. Gunpowpgr, C. W. Curtis and A. H. Durnford, 
London. 

17,879. Mitt for Putverisinc CEMENT, M. J. Davidsen, 


Thomas, 


mdon. 
5 Pusues for Evecrric Circuits, W. R. Lambert, 
ndon, 

17,881. TeLepHonE INstRUMENTS, F. A. Lundquist and 
J. Anderson, London. 

17,882. Macuinery for Makino Boxes, H. Stewart, 
London. 

17,883. Arc Lamps, F. Booker, London. 

17,884. Pius Fasrics, W. Bosheck and F. Dehler, 
London. 

5. Gas Lamps, K. Trobach and K. Schultze, 
London. 

17,886. UmpBrewuas, J. Mullin, London. 

17,887. EmpLoyMENT of Waste Heat, J. T. Spencer, 
London. 

17,888. Pozzix, H. D. Bailey, London. 

17,889. THrowinc Dynamite, V. I. Feeny.—(G@. L. 
Fitch, United States.) 

17,890. Macuines for Propuctne Laces, J. Wardall, 
London. 

17,891. Sarety Punyet Carrier, J. W. Martin, 
Chelmsford. 

17,892. AcgTyLENE Gas, J. G. Lorrain.—{L. Ward, 
Cape Colony.) 

17,893. Psyeumatic Lire-savinc Dress, T. Talbott, 
London. 

47,894. Perroteum Sarety Lamps, J. Bouhon, 


mdon. 

17,895. Mans for Cootinc Water, A. 8, Haslam, 
London. 

17,896. INCANDESCENT MATERIAL for ELectric Licnr- 
1nG, S. Fitt. (The Pharmaceutisches Institut, L. W. 
Gans, Germany.) 

17,897. Apparatus for Packine Tra, J. H. Apjohn, 


London. 
17,898. Fiurp Mixture of Arr and Steam, E. Field, 


17,899. GLazINe Winpows, 8. P. Hyatt, London. 
17,900. Steam SuPERHEATERS, W. P. Thompsun.—(.4. 


Hering, Germany.) 
17,901. SHARPENING Pencits, H. C. W. Brendel, 
Lon 


don. 
17,%02. Rern- HOLDER for VeuIcLEs, E. Masurath, 


mdon. 

17,903. MACHINE for WAsHING ARTICLES, J. P. Isakson, 
London. 

17,904. Hay Presses, J. Webster, Liverpool. 

17,905. Drivinc MacuanisM of Cycigs, A. A. Lindon, 
London. 

17,906. Ropz Havutaag, C. D. Abel.—(4. Bleichert and 
Co., Germany.) 

17,907. RecepracLes, The Sanitary Wood Wool Com- 
pany, Limited.—(P. Hartmann, Germany.) 

17,908. TREATING SHELLS, H. R. Romney and J. Thame, 
London. 

17,909. Sroprrne Rartway Trains, O. Goldammer, 
London. 

17,910. BicycLr Supports, C. B. Forgich, London. 

17,911. Bicycugs; A. J. Allen and M. D. Rucker, 
London. 

17,912, ALDEHYDES, A. J. Boult.—(F. Fritzsche and Co., 


17,913. Frttixes for Motor Ventcies, T. Cculthard, 
J. H. Toulmin, T. Coulthard, jun., and W. Norris, 
London. 

Exectric Licutine Apparatus, 8. Bauer, 


don. 
17,915. Trrgs, F. Clouth, London. 
17,916. MgasuRING ANGLEs, E. Edwards.—(//. Werner, 
Germany.) 
17,917. INFLAMMABLE O1Ls, E. Parr, London. 





17,918. AvuromaTic VaLvEs, E. Edwards.—({L. Stork, 
Germany.) 

17,919. Mirrors, C. Hass, London. 

17,920. AceTYLENE Generators, A. L. Bullington, 
London. 

17,921. Propucinc Zinco Castincs, J. Stephen, 
London. 

17,922. AceTyLeNE Gas, A. Ford-Lloyd and A. E. 
Mondey, Southampton. 
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17,923. BuLurt for Sportinc Purposes, D. R. O'Sulli- 
van, London. 

17,924. Unicycizs, 8. G. Brown, Bournemouth. 

17,925. PoLypHonE CasineT Compination, C. Wilton, 
London. 

17,926. Frames of Eye-ciasses, E. Wiirtz, Baden, Ger- 
many. 

17,927. Loom Suutrie Guaprp, K. Yates, Little Hulton, 
near Bolton. 

17.928. Gas and Ort Motor Encrngs, J. Southall, 
Worcester. 

17,929. Cycte Bearincs, W. H. Walker and G. Smart, 
Birmingham. 

17,930. MecuanicaL Jornts for Cycies, C. Harvey, 
Birmingham. 

17,931. Pygumatic InrERNAL Supports, M. Williams, 
Birmingh>m. 

17,982. Hat Pin, H. C. Lester, Bristol. 

17,933. Macuings for Maxine Bricks, T. C. Fawcett, 
Halifax. 

17,934. Pneumatic Brake for Cycuzs, C. R. Beaumont, 
Rochdale. 

17,935. TexT1Le Printine, F. Ashton and E. C. 
Kayser, Hyde, Cheshire. 

17,936. Construction of Batt Frames, J. H. Dawson, 
Manchester. 

17,937. Recovertnc Potash from WastkE Liquors, 
W. Galbraith, Glasgow. 

17,938. Doppy Mrcuanism of Looms, W. B. White, 
jun., Burnley. 

17,989. SavinG FvEL in BorLer Furnaces, W. Chapman, 
London. 

17,940. Preventinc the Pottutrion of the Armo- 
SPHERE, T. Parker, Wolverhampton. 

17,941. Porrery Movuxtps, F. Hancock, Stoke-on- 

rent. 

17,942. Rovinc Frames, J. McQueen, G. E. Ross, and 
8. Hawley, Manchester. 

17,943. AxeRIAL Macuines, H. 8. Booth, Southport. 

17,944. Steam Generators, J. I. Thornycroft, J. 
Donaldson, and D. Croll, London. 

17,945. Bicycues, J. 8. D. Shanks, R. Kelly, jun., and 
T. Harrison, Belfast. 


17,946. APPLYING TuBEs to CyLiInpERS, J. Bridge, 
Accrington. 
17,947. Srrippinc Carpixc Macuiyes, 8. Walmslcy, 


Manchester. 

17,948. Drivinc F.iurr Brusugs, 8. Walmsley, Man- 
chester. 

17,949. Stiver Cans, 8S. Walmsley and J. Knight, 
Manchester. 

17,950. Locks, J. A. Wilson, Glasgow. 

17,951. Giazinc Parts of Bui_pines, G. Hodgkinson, 
Manchester. 

17,952. TaRasHInc Macainery, R. Hancock, London. 

17,953. Fiyinc Macuink, E. Anderson, London. 

17,954. Links of Mortise-cutTine Cnatns, E. 8. 
Higgins, London. 

17,955. Rake Support, J. and E. Whittle, Mar- 
chester. 

17,955. AcETYLENEGas, J. B. Melhuish and F. Temple, 
Birmingham. 

17,957. Iexrtinc Comrosition, P. Ward, London. 

17,958. Raiway Passencers’ SicnaL to Gvuarp, 
J. Wynes, L. W. Perryman, and J. C. Lloyd, 
London. 

17,959. Evectropgs, J. C. Chorlier, Londen. 

17,960. LIFE-SAVING APPLIANCES, J. A. P. Mogensin, 
London. 

17,961. Giass Sten Priates, W. P. Thompson.—(¥. 
Schell, jun., Germany.) 

17,962. Lisotyrpg Macarnes, W. P. Thompson.—{J. 2. 
Rogers, United States.) 

17,963. AcETYLENE Gas, J. O. O'Brien.—(P. P. H. 
Macé and P. J. de Burgue, France.) 

17,964. SHapinc the TekTH of Mitre WErEELS, BH. 
Woollacott, Manchester. 

17,965. Ien1TING Composition for Matcues, P. Ward, 
London. 

17,966. CycLk SappLE Support, A. Bauer and O. Rung- 
werth, London. 

17,967. DistripuTiInG Liquips over CyLinpErs, T. J. 
Placzek, London. 

17,968. Cycixs, J. W. Brereton, London. 

17,969. MANUFACTURING FLANGED Tusss, A. E. Hills, 

mdon. 

17,970. Friction Ciutcn, F. Brunt, London. 

17,971. Device for SHARPENING Pencits, E. Miiller, 

mdon. 

17,972. Frxuxe Lips to Arr-TicuTt Boxes, 8. W. Silver, 
Lonion. 

17,973. Ixpuction Corts, C. E. 8. Phillips, London. 

17,974. Cootinc Dynamos, Siemens Bros. and Co., 
Limited.—({Siemcns and Halske, Aktien-Gesellechast, 
Germany.) 

17,975. CLarionets, H. E. Winter and The Jamcs 
Clinton Combination Clarionet Company, Limitca, 
London. 

17,976. Game played with Batts and Boarp, H. 
Theobald, London. 

17,977. Restxovs Soap, F. Arledter, London. 

17,978. IenrTING Composition for Matcues, P. Ward, 
London. 

17,979. Dynamo ELEcTRICAL 
Thompson, London. 

17,980. Dryinc Woop, The British Non-Flammable 
Wood Company, Limited, and C. Howard, London. 

17,981. Gearine, C. T. Porter, London. 

17,982. Macuinges for SHzarinc Sueer, W. Hume, 
London. 

17,983. Portro.ios, A. Krah, London. 

17,984. Execrric Raitways and Tramways, E. 
Warwick, London. 

17,985. Storrers for Borttuss, F. Fissi and G. Bolak, 
London. 

17,986. WroucHt Iron Gas Pires, C. Twer, Aix-la- 
Chapelle, Germany. 

17,987. Incotrs, G. W. Alling, London. 

17,988. Process for ManuractuRine Incots, G. W 
Alling, London. 

17,989. Apraratus for MANUFACTURING INcors, G. W. 
Alling, London. 

17,990. TuBE-REELING Macuines, B. J. Hammersley 
and The Empire Seamless Steel Tube Company, 
Limited, birmingham. 

17,991. SEAMLESS luBEs, B. J. Hammersley and The 
Empire Seamless Steel Tube Company, Limited, 
Birmingham. 


Generators, C. W. 


22nd August, 1898. 


17,992. Houper for Fisuine Hooks, 
Sheffield. 

17,993. Copper CyLINDERS, H.C. L. Holden, Woolwich. 

17,994. CLasp, P. R. J. Willis—(4. E. Taylor, United 
States.) 

17,995. CLEANING TuBEs, F. W. Bradley, Kingston-on- 
Thames. 

17,996. Cranks, V. Jukes, Birmingham. 

17,997. ACETYLENE Gas Lamps, C. A. and F. J. Miller, 
Birmingham. 

17,998. Vatves, C. Ricci, London. 

17,999. Prorectinc Pneumatic TIRES, 
London. 

18,000. Fotpinc Surrort for Bicycues, J. R. Watts, 
Sheffield. 

18,001. Corsgts, &c., W. Menzies, West Ferry, Forfar- 
shire. 

18,002. SMOKELEss ExPLosivE CompounD, U. F. Hengst, 
London. 

18,003. CycLE ATTACHMENT, R. E. Wethey and E. J; 
Beverley, Stockton-on-Tees. 

18,004. Wispow Lockine Bar, J. Hughes, Cardiff. 


T. Tingle, 


E. Chick, 
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18,005. Sarery Ciorags Pc, A. Barber, Hay, 
Brecon, 

18,005, Sg_r-acTING MuLEs and Twingrs, O. Holgate, 
Oldham. 

18,907. Sappirs, C. H. Gough and A. E. Wilby, Bir- 
miogham. 

18,008. DissoLvine Lyp1a-RUBBER, J. Anderson, jun , 
Manchester. 

18,009. CorrucaTine Meta, A. J. Boult.—(L. Pollak, 
Austria.) 

18,010. UMBRELLA with Sworp-stick, A. Buschmann, 
Cologne, Germany. 

18,01L. Fotorp Cicarerre Boxes, H. 
Cologne, Germany. 

18,012. Measurine Apparatus, C. Hohmann, Cologne, 
Germany. 

13,013. Figure Puzzuxr or Gawg, G. Brown, London. 

18,014. Srecrinc Lock for Cycixs, J. Gore, Sutton, 
Surrey. 

—_ YARN-BEAMING MacuHings, B. Kellett, Brad- 
tord, 

18,016. CoLLAPsIBLE CARDBOARD Boxes, W. Hoppen, 
Plymouth. 

18,017. Burrer, R. Hudson and J. Law, Shawforth, 
near Roc adale. 

18,018. Automatic Rattway SIGNALLING, E. Salthouse, 
Live yp rol, 

18,019. F1BRE-COMBIN3 MacHiINngEs, J Denby, Keighley. 

18,020. Dounce Brake Lever, M. Davies, Earlestown, 
Lanes. 

18,021. Toaster, J. P. Robertson, London. 

18,022. Securtnc Hanpues of Brooms, F. J. Newman, 
London. 

18,023. Emsxorpery Macuryg, E. Guilmin, London. 

18,024. ELtecrraic ALARMS or CALL- BOARDS, A. E. Drew, 

ndon. 

18,025. Fornrrurr, W. Whiffin, London. 

18,025. Winpow Sasugs, C. E. Hadlow, London. 

18,027. SrergorypInc Apparatus, W. Mitchell, Hove, 


A. W. Sowry, 


Graubner, 


E.ectricat Bripce Foss, 
dndaon. 
18,029. Pictures, H. J. Heinze, London. 
18,030. MeraL-BENDING MACHINES, A. Miall and E. C. 
Amos, London. 
18,03’. AUXILIARY Motive Power, A. Hebden, East 
Molesey, Surrey. 
18,032. Extracrion of Metats from Orgs, E. Bohon, 
London. 
18,033. CLeanERS for TREATING Liquips, G. Rusche, jun., 
ndon. 
18,03t. Compinep Buiotrine Paps, &c., P. Wassmann, 
ndon. 
18,035. TRAVELLING Caravans, D. M. B. H. Cochrane, 
London. 
18,035. BicycLe Frames, A. E. White.—(H. Diron, 
Canwa ) 
18,037. Burner Apparatos, P. Glud and C. O. Nielsen, 
London. 
18,038. TrIREs, 
London. 
18,039. Ratt Fastentnes, G. B. Ellis.—(R. A. White, 
Sout Australia ) 
— PuncTurRE-PROOF TirRE Saretp, D. Napier, 
ndaon. 
18,041. RepropucING Typs-ForMs, J. Manning and G. 
Manley, London. 
18,042. INvecTING ApPLIaNcE, A. F. Spooner. — 
(Silenette Proprietary, Limited, Victoria.) 
18,043. Hooks for Px&veNTING ACCIDENTS in OvER- 
WINDING, A. G. and W. W. A. Laker, London. 
15,044. Boots and Ssaogs, 8. F. Law, R. Smith, and J. 
Branch, London. 
18,045. Corrs, F. J. Bennett, London. 
18,046. Destroyinc Houser Figs, «c., R. M. Ivatt, 
ndon. 
18,047. Wrappine Paper, F. G. Frickerand J.T. Bibby, 
London. 
18,043. Srartinc CompBustion Encives, A. Stimpson 
and W. H. Green, London. 
18,049. Luaeicators, A. Litz2, London. 
18,050. MetHyt Morpuing, E. Kander, London. 
13,051. Evecrric Fuss, J. G. Childs, London. 
18,052. Tosacco-pirp—E Construction, H. Commoy- 
Davii, London. 
18,053. PREVENTING CoLLiIsions at Sea in Foacy 
Weartuer, N. Bottone, Wallington, Surrey. 
18,054. Textite Fasaic, G. C. Marxs.—‘La Société J. 
Lacroix et Cic., France.) 
18,055. Trouser Srretcuers, H. von Elbe, London. 
18,056. StircHinc Macazings and Books, J. McQuitty, 
London. 
18,057. Etecrric Lamps, L. Horwitz, London. 
18,058. Cyccz ALARM ATracHMENTS, J. Hubbard, 
London. 
18,059. PottsHinc Fioors, F. W. Golby.—(F. Becher, 
Germany.) 
18,060. VaLves for PNeumatic Tires, H. H. Lake.— 
(F. Cauda, Ita'y.) 
18,061. Pitis, H. H. Lake.—(The Corporation Labora- 
toires Sauter, Société Anonyme, Switzerland.) 
15,062. Automatic Grip Tap for Beer, W. H. Hyatt, 
London. 
18,063. AceTYLENE Gas Apparatus, K. G. Gustafson, 
London. 
18,064. Srzam Generator, T. Scott and J. P. Hitchcock, 
Londo.. 


J. F. Everett and A. Kirkman, 
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18,065. Liquip Mgasurinc Apparatus, J. W. Shelley, 
London. 

18,066. ANATOMICAL Device, J. Doty and A. G. Finn, 
London. 

15,067. Circutak Saw Guarp, E. J. Shackleton, 

alifax. 

18,068. Pressure Gavucgs, W. E. Heys.—(The Firm of 
Schaffer and Budenberg, Germany.) 

18,069. SaeetT Detivery Mecuaniss, R. B. Furnival, 
Reddish, Lancs. 

18,070. Writine Pens, E. Cowgill, Manchester. 

18,071. TrImminc Boot Hxgts, A. G. Brookes.(The 
McKay Shoe Machinery Company, United States.) 

18,072. ACETYLENE Gas GENERATORS, B. Jones, 
Swansea. 

18,078. WaTER-CLOsETS, A. and F. Johnson and J. 8. 
Hinchcliffe, Manchester. 

18,074. Fitter Presses, J. Wilson, Glasgow. 

18,075. Gas Propucers, J. F. bennett and T. P. and 
H. 8. Moorwood, Sheffield. 

18,076. CycLe-sEsuRING Apparatus, W. G. Stones, 
Manchester. 

18,077. Apvertistnc Macutng, T. E , J. C., and F. W. 
Woolstonue, Manchester. 

18,078. Suxer Paopucer, C. Kreutz, London. 

18,079. Lisrary SHetvine, J. L. Kail, Glasgow. 

18,08). Sucivinc Construction, W. H. and F. A. 
Winslow, Glasgow. 

18,081. MgraL-BouND SHELF Boarps, W. H. Winslow, 
Glasgow. 

18,082. Burtp1nc Construction, W. H. and F. A. 
Winslow, Glasgow. 

18,083. STERILIsED SurGicaL Dressine, T. Y. Kinne, 
London. 

18,084. Brick Macutne Dries, L. Cockburn and J. Hay, 
Glasgow. 

18,085. CabT t1pGE Macaziné for Pistots, G. B. Sparrow, 
Liverpool. 

18,036. Mecuanism for Stretcuine Ciotu, J. M. Collins, 
Glasgow. 

18,087. Startine Motors. J. Harding and J. W. Milnor, 
Walton, Staffs. 

15,088. Preservinc Brusues from Morn, T. Nichol- 
son, Altrincham. 

12,089. Storing Wueat, G. A. Jarvis, Wellington, 
Salop. 

18,090. Conpwurts for ELectric Wirine, T. Taylor, Bir- 
mingham. 

18,991. PNEUMATIC TIRES 
Bilston, Staffs. 

— Tires for Cycies and VEHICLEs, R. W. Winder, 

eds 
18,093. DyNAMO-ELECTRIC MACHINE, T. Preece and J. 
A. Edmondson, Leeds, 


for Cycies, I. Morris, 





18,094. LooM-sHEDDING MECHANISM, J. Brown and F, 
Scott, Keighley. 

18,095. Coverinea Roius with Leatuer, J. 8. Turner, 
Keighley. 

18,096. CLamps for Hotprne Cycies in Position, C. 
Willis, Bournemouth. 

18,097. Sarery Grip for Tix Pins, &c., W. J. Foot, 
London. 

18,098. INcot Movutp, 8S. Appleby, J. G. Young, I. 
Jobling, and G. Grabham, Stuckton-on-Tees. 

18,099. Ot Vessxts of Lamps, &c., E. Taylor, Birming- 


2m, 
18,100. Fastentne CycLe Tire Covers, J. Goodman, 
London. 


18,101. Dynamo Execrric Macuinges, W. Turvey, 
London. 
18,102. ReTarninc Fiowers in Position, J. Hart- 


Vavies.—(L. Moore, Canada.) 

18,103. SapDLE Pans for Bicycugs, C. M. P. H. Triscott, 
London. 

18,104. Tuter-proor Lerrer-boxes, T. J. R. Clarkson, 
Birmingham. 

18 105. Stoppers for Tospacco Pirgs, B. Lawrence, 
London. 

18,106. Comptngep Rutge and Compass, F. Gebhardt, 
London. 

18,107. Macuines for Drituinc Rocks, J. H. Smith, 
London. 

18,108. ACETYLENE Lamps, A. 
Fraace ) 

18,109. AceTYLENE Lamp for Carts, A. Browne.—(H. 
Sez, France.) 

18,:10. Hyproruce MetTatiic CarsipEs, W. L. Wise. 
—(Lhe International Patent Compaay, United Stutes.) 

18,111. WasHers for SPiNDLEs and SHAFTING, J. Corp, 
London. 

18,112. ATracHinc Mr_k Cans to House Doors, J. 
Adams and C. Matthews, London. 

18,113. Brcycix, C. Caccia, London. 

18,114. Packacinc Macuatngs, H, E. Smyser, London. 

18,115. Evxarnges, A. E. L. Decat and L. F. Brasseur, 
London. 


Browne.—(H. Sez, 


18,16. CHANNEL-BENDS for Drains, A. W. Bird, 
mdon. 
18,117. Cycte Map, E. J. Reed and F. G. Pinn, 


London. 

INDIA-RUBBER Door-sprincs, J. P. Jones, 

mdon. 

18,119. Swircugs, J. Foxcroft and W. J. V. Duncan, 
London. 

18,120. Frames for AxLE Pouueys, J. E. Hill, Bir- 
mingham. 

18,121. O1, Morors, G. W. Hands and W. C. Kvans, 
London. 

18,122. OrgratTinc Orcans, H. H. Lake.—‘J. Morgan, 
United States ) 

18,123. Apparatus for Drittinc Rocks, W. Spain, 
London. 

18,124. Typewriter, H. H. Shanks and H. Dundas, 
London. 

TYPEWRITING Macuings, B. C. Stickney, 


18,126. INGREDIENTS for TREATING Fisres, E. Horsey, 
London. 

18,127. Processgs for Propucine ALLoys of TITANIUM, 
A. J. Rossi, J. MacNaughton, and W. D. Edmonds, 
London. 

18,128. CyrcLe WueeEts, E. Edwards.(P. Malvezin, 
France.) 

18,129. Looms for Weavinc Torrep Fasrics, H. E. 
Newton.—. The Alexander Smith and Sons Carpet 
Company, United States.) 

18,130. Preservinc Ecos, H. E. Newton.—(C. Rein- 
hardt, Germany ) 

18,131. Fotp1nc SHeets of Paper, B. Thompson and 
V. Roberts, London. 

18,132. Trimmincs for WEARING APPAREL, A. H. 
Rallinshaw, London. 

18,133. ACETYLENE Gas GENERATORS, 
London. 

18,134. PrintiInc REPRESENTATIONS of Fasric Sur- 
Faces, A. J. Boult.—(A. B. Sherwood, United States.) 

18,135. KInEToGRAPHIC APPARATUS, F. McMillan and 
A. C. Roebuck, London. 

18,136. INTERNAL FasTENERs for TELESCOPING TUBULAR 
Parts, R. Haddan.{G@. L. Thompson, United States.) 

18,137. Contact Apparatus for ELecrric RaiLways, 
C. F. P. Stendebach, London. 

18,138. Srzam Borters, W. P. Thompson.—(/J. A 

Thompson.—(/J. A. 


J. Kremer, 


Stevens, United States.) 

18,139. Stream Borters, W. P. 
Stevens, United States.) 

18,140. Steam Borters, W. P. 
Stevens, United States.) 

18,141. Srzam Borters, W. P. 
Stevens, United States ) 

18,142. Sream Botters, W. P. 
Stevens, United States.) 

18,143. Purirication of Syrur, W. P. Thompson.— 
(J. C. Boot, Jaca ) 

18,144. Preservinc Mik, T. Eves, G. Cuddon, and 
W. R. Bates, London. 

18,145. PresERviING MILK, T. Eves, G. Cuddon, and 
W. R. Bates, London. 

18 146. PreseRvING Meat FLurps, T. Eves, G. Cuddon, 
and W. R. Bates, London. 

18,147. Preservation of Wines, T. Eves, G. Cuddon, 
and W. R. Bates, London. 

18,148. Avuromatic Lusricator, I. Eklund and J. 
Frd.é-n, London. 

18,149. Gas-1gn1TING Devices, A. J. Sterne, Liverpool. 

18,150. Winpow Sasues, E. L. Evens, Liverpool. 

18,151. ACETYLENE Gas Lamps for Cycigs, C. Scham- 
meringer, Liverpool. 

18,152. Stoppers for Borris, A. Evans, Manchester. 

18,153. TaBuULATING MecHanism for TyPEwRITERs, E. 
J. Manning, London. 

18,154. Beer Encine Nozzugs, H. Price, London. 

18,155. Exastic Tire for WHEELS of VeLocipEpgs, J. 
Bernhard, London. 
18,156. EcectricaL Resistances, A. Vogt, London. 
18,157. DousLe-acTion Fuzes for Sages, Vickers, 
Sons, and Maxim, Limited.—( F. Krupp, Germany ) 
18,158. Latnes for TurNiInG Woop, J. H. Weiss.—{ W. 
P. Preble, United States.) 

18,159. Draucut Protector for Winpow Sasues, J. 
Griftin, London. 

18,160. OveRHEAD RatLways and RarLway Cars, J. 
Brady, London. 

18,161. Caurns, G. A. Norcross, London. 

18,162. Rim Brakes for Cycies, J. W. Wedderburn, 
Ilford. 

18,163. ApJUSTABLE Device for ATTACHMENT of TICKETS 
= Boities, A. Sargood and J. W. Wedderburn, 

ord. 

18,164. Heaps, J. Vulpius, London. 

18,165. Evectric SicNALLING Apparatus, A. J. Boult. 
—(V. J. and EB. F. Busson, France.) 

18,166. Sream Generators, J. and A. Niclausse, 
London. 

18,167. CompensaTor for RaILway SIGNAL, E. L. Powell, 


Thompson.—{J. A. 
Thomp3on.—{J._ A. 
Thompson.—(/. A. 


mdon. 

18,168. Castine Meta Incots, R. A. McDonald, 
London. 

18,169. MANUFACTURE of GLaAss-warE, D. C. Ripley, 
London. 

18,170. Knirt1nc Macuings, W. Bach, London. 
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18,171. ACETYLENE Gas GENERATOR, R. Checkley, Red- 
ditch. 

18,172. Evectric Current, H. W. Wilson, East Dere- 
ham, Norfolk. 

18,173. Printers’ Forme Gauce, E. A. Moore, Wimble- 
don, Surrey. 

18,174. Removine Lime from Bricks, W. R. Pedler, 
Bristol. 

18,175. SreRiLisrinc MILK, H. 

ndon. 

18,176. Door FastEeNER, R. Beckett, Shrewsbury. 

18,177. Ser Square, R. J. Plenderleith, Coatbridge, 
N.B. 


kK. Morgan-Browne, 


18,178. ACETYLENE Gas Generator, W. Walker, Aber- 
d - 


n. 





18,179. Russer Susstitute, J. Jones and J. H. 
Brindle, Manchester. 

18,180. Watcn Keys, J. A. L. Nixon, Dundee. 

18,181. CatcHEs and Locks for Doors, R. W. H. Rod- 
ney, Bristol. 

18,182. INCANDESCENT Gas Burners, W. Anderson, 
Edinburgh. 

18,183. Ganaways, P. MacKinnon, Glasgow. 

18,184. CONVERTIBLE Bicycies, H. Sutherland, 
Longton, Staffordshire. 

18,185. Ruomporp CuimngEy Five Brick, B. Harris, 
Hanley, Staffordshire. 

18,186, CovERING SwkETMEATs, N. Frings, Birming- 


1am, 

18,187. Automatic Guarps for CincuLaR Saws, T. 
E. Crossingham and T. F. Hobbs, Bristol. 

18,188. AsPHALT Roorine for Buitpines, J. Mell, 

G ow. 

18,189, SusPENDING Picrurgs, M. McC. B. Cummock, 
G 


iw. 

18,190. SHEARS, J. Mousset, London. 

18,191. Paintinc Raitway Pvatrorss, W. Cooke and 
J. Newton, Stoke-on-Trent. 

18,192, Pastine the Corners of CarpBoarRD Boxes, 
F, E, Jagenberg and B. Riémer, Manchester. 

18,193. Bucks, W. E. Halladay and G. W. F. Tunni- 
cliff, Birmingham, 

18,194. Cycie Ting Pump, W. E. Halliday and G. W. F. 
Tunnicliff, Birmingham. 

18,195. Liguip Mera Poutsu, A. R. and E. T. Sholl, 
Manchester. 

18,196. BorpER Neaoatives, H. I. 
W. D. Ritzema, Blackburn 

18,197. ACETYLENE Gas Lamps, H. Stearns and 8. 
Wilson, Rochdale. 

18,198, SELF-MEASURING Liquor Tap, J. T. Cheetham 
and J. B. Kitchen, Rochdale. 

18,199. Track Easer, W. H. Eaton and W. G. Cape- 
well, West Bromwich. 

18,200. Trap for Catcainc Rassits, F. Buckland, 
‘rhornton Heath, Surrey. 

18,201. Cuurns, J. J. Livingston, London. 

18,202. Macuingery Guarp, J. D. Richards and A. 
Burton, London. 

18,203. Stove, E. Buckingham, Addlestone, Surrey. 

18,204. Pins, H. M. Hollingworth, London. 

18,205. Pocket Fastener for Dressxs, F. Hansing, 
London. 

18,206. Crockery Drainer, W. E. Challis, London. 

18,207. PHorocrapHic Arparatus, J. P. Lea, Man- 
chester. 

18,208. WaTeR InpicaTor for Borers, R. T. Brond, 
Plymouth. 

18,209. Woop-caRVING Process, C. Biss and W. Long, 
London. 

18,210. Bricks, H. T. Grainger, London. 

18,211. Gassing Frame for Yarns, J. 


Hawkshaw and 


Heathcote, 


18,212. Firrincs for AceTyLENe Gas, F. J. Smith, 
on. 
18,218. Execrric Motors, The Britannia Motor 
Carriage Company, Limited, and J. Smith, London. 
18,214. Straps, E. C. Millard, London. 
18,215. FuNera Cars, E. T. Wainwright and J. Gordon, 
London. 
18,216. Protective Cover, H. Westendorp, London. 
18,217. Apparatus for TREATING WooL, KE. Maertens, 
London. 
18,218. BieacHinG Processes, E. Hungerbiihler, 
mdon. 
18,219. PRopELLING and STeERING AiR-sHIPs, O, Lange, 


ndon. 

18,220. GENERATING ACETYLENE Gas, E. Engasser, 
London. 

18,221. Capstans, J. B. Sample, London. 

18,222. SHarrt Tucs of Harness, A. L. Maclachlan, 
London. 

18,228. BrusHina Rotary Sieves, J. 
Liverpool. 

18,224. Jams, W. P. Cox and A. M. Gibson, Liverpool. 

18,225. Grain Evevartors, J. Telfer, Liverpool. 

18,226. BotrLe Stoppers, J. Weibel, Liverpool. 

18.227. Cootinc Apparatus for Beer, W. Bachner, 
Liverpool. 

18,228. Winp Cuests for Pire Orcans, T. Kithn, 
Londoa. 

18,229. Hotpinc Device for SHoz Uppers, J. H. 
Connor.—{The Victoria Self-lacing Company, United 
States ) 

18,230. Cannon cf Peace, G. Hémart, London. 

18,231. Heatinc AppLiances, J. F. Bachmann, A. 
Vogt, C. C. Weiner, A. Konig, J. Kirchner, and A. 
Jorg, London. 

18,232. Evzctric Resistances. J. F. Bachmann, A. 
Vogt, C. C. Weiner, A. Konig, J. Kirchner, and A. 
Jérg, London. 

18,233. TREATING NiTROCELLULOSE, A. Luck and C. F. 
Cross, London. 

18,234. (Hampers for Dryinc Susstances, C. Huber, 
London. 


Higginbottom, 
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18,235. Wrencn for BicycLe Nuts, R. H. Crocker, 


ndon. 

18,236. Catcuine Insects, W. Johnson and C. Hindle, 
ondon. 

18,237. TeLescore Rute and Pencit Hover, G. 


Hemart, London. 

18,238. CycLE WHEEL-BUILDING Macuings, J. Batey, 
Dublin. 

18,239. Puncuinc Howes in Cycte Wueev Rims, J. 
Batey, Dublin. 

18,240. Propotsion of Vessets, R. H. Woodcock, 
Southampton. 

18.241. SeconpaRy Batrery, R. N. Lucas and E. Sand- 
ford, Byfleet. 

18,242. CIGARETTE Tips, J. A. Wheelhouse, Belfast. 

18,243. Cycte for Mup Guarps, W. Kimbell and A. 
Cooper, Northampton. 

18,244. Liquip Distaisutor, F. W. Stoddart, Sneyd 
Park, near Bristol. 

18,245. ON@-WHEELED Roav Veunic.e, C. F. Stebbing, 
South Norwich. 

18,246. Grinvinc and Po.tsHinc Macuinery, F. 
Hendricks, Glasgow. 

18,247. DeTERMINING the Positions of Suips, J. G. C. 
Flawse, Glasgow. 

18 248, ADVERTISING PLACARD, H. Bennett, Cropt, near 
Darlington. 

18,249. Square Centre, L. H. Turtle and C. Scriven, 
Croydon. 

18,250. Rugs, G. Britton, Halifax. 

18,251. Urtnats, W. Oates, Halifax. 

18,252. VeLocipepEs, F. Westwood and P. Dingley, 

ingham. 
18.253. Gamxs or Toys, J. Rennison and F, Grainger, 


radfo! 
Bradford. 






18,254, GamE, J. Rennison and F, Grainger, 


oo —— 
18,269. ReauLator for Mac r . 
pee or Macuinery, C, W, §, Crawley, 
18,270. Gear Casxs, H. Lisle and the P 
ase and Components Company, Limited Lose 
18,271. AIR-PURIFYING APPARATUS, E, Weidjitt 
I, 


ndon, 
18,272. Cu C. K. B. 2 ‘ 
—e K. B, Elphinstone and A. ¢, Heap, 








SELECTED AMERICAN PATENTs 


From the United States Patent-office Oficial Gazette 





604,056, Hypravu ic Press, F. M. Lear aS 

N.Y.—Filed July 4th, 1897. Leavitt, Brooklyn, 

Claim.—(1) In a press having two hydraulic ey 

and rams, the combination therewith of Soe 
valve and co icating passages adapted in po 
position of said valve to connect the eduction side ee 
one cylinder with the induction side of the ott * 
whereby movement of the ram of the former pe 
through the intervening hydraulic column to Bein 
the ram of the latter, and simultaneous movement v4 
the two rams is ensured. (2) In a hydraulic drawing 
press, the combination of two cylinders and rams, a 
controlling means interposed between the source Me 
hydraulic pressure and said cylinders, comprisiy be 
stop valve J and a distributor K, and means for opeia, 

















ting them comprising a shaft M having a crank cop. 
nected to said distributor, and a cam adapted in one 
stopping position to displace said stop valve, and 
means for rotating said shaft a quarter-turn at each 
movement. (3) In a hydraulic press, the combination 
with its cylinder, ram, and pump, of a valve movable 
to admit the flow from the pump to the cylinder, or 
to waste it freely back to the pump, and means for 
moving it to intermediate positions to choke more or 
less the waste and thereby to control the speed of the 
ram, and an adjustable stop device adapted to vary 
the extent of its opening. (4) In a hydraulic press, 
the combination with its cylinder, ram, and pump, of 
a stop valve J controlling inlet port 27 and outlet port 
29, and having its piston 28 of less effective width than 
the width of the port 27, whereby in an intermediate 
position it opens this port partly to the waste and 
partly to the outlet port 29 supplying the cylinder. 


604,490. Means ror MakING CycLe Frames. F. 4, 
Ellis, London, England.—Filid July 13th, 180, 

Clain.—Q1) In combinaticn, the tubular frame 
members arranged to form a closed figure, the moulds 
at the meeting points of said members, one or more 
of said members extending through its mould and 
opening into the outer air, and the washer-and-tube 
connection for placing the interior of the tubular 
members in communication, said connection being 


(604.490) 











adapted to permit and limit the flow of the molten 
metal within and about the tubular members at the 
joint, substantially as described. (2) In combination, 
the series of moulds adapted to cast sockets about the 
meeting ends of tubular frame members which are 
arranged to form a closed figure, and the adjustabl 
rods connecting the moulds, said rods having yielding 
portions to allow for the expansion and contraction of 
the tubes while the sockets are being cast, sub- 
stanatilly as described. 


605,459. MountinG ror DisarrEeaRine Guss, 4. 7. 
Dawson, Shepield, England.—Filed Felruary 19th, 
1898. ; 

Claim.—In the mounting of a disappearing gun the 
combination of a pair of pivoted levers having bear- 
ings at their upper ends for the trunnions, and 
jointed at their lower cnds to the plunger of a recoil 


605, 459} 





18,255. Patcu for Rusper Tires, J. H. 
Rochdale. 

18,256. Acetic Acip DisTiLLinc Apparatus, J. Farmer, 
Glasgow. 

18,257. Tire Banv, B. Mason and J. H. Moyse, Woolpit, 
Suff 


olk. 

18,258. TuBULAR RusseR Tire, B. Mason, Woolpit, 
Suffolk. 

18,259. Batt Bearinos, T. and J. Seed, Preston. 

18,260. Tires, J. H. Price, Birmingham. 

18,261. Revays for Usx on Case Lings, 8. G. Brown, 
Bournemouth, 

18,262. Cons WueEe Brake, E. Pursell, Westgatc-on- 
Sea, Kent. 

18,263. Surin Guarps, A. S. Bryce, jun., J. C. Robert- 
son, and J. Henderson, Glasgow. 


18,264. Macuing for WasHina Linen, C. Sweet, 
Nottingham. 
18,265. SEALED Tuse3, F. Goodwill and W. Walker, 


rough. 
18,266. FasTeNING TirE Covers, J, Goodman, Bir- 
mingham. 
18,267. VARIABLE SPEED Gear for Cycigs, K. Manke, 


London. 
18 268. Toy ADAPTED for ADVERTISING, C. E. Campbell, 
London. 








cylinder and also to another pair of pivoted levers 
which carry a weight and are pivoted on a pair 0 
radius rods, said radius rods being connected to the 
ae carriage, substantially as and for the purpose set 
orth, 
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BIRMINGHAM iat Fae FROM CENTRAL 
Wuen the people of Birmingham, a few years ago, realised 
the vital importance of at once securing for themselves an 
ample water supply, they naturally looked to the rainy and 
solitary hillsides of Wales for a suitable gathering ground ; 
and with the greater haste did they pounce upon the 


while certain streams contributed 7,500,000 gallons per | county of Radnor. Here, away from the world to all 
day more, as follows :— | intents and purposes, and in as unpolluted a district 
Plants Brook 2 million gallons per day | as could well be desired—the complete watershed of 
Perry and Witton streams 1 ‘5 ~ a | these two streams upwards from their confluence has 
ad there 2 ” ” ” been secured to the ratepayers of Birmingham for all 
” ” ” time. The district is, roughly speaking, west of the 
1 f city, and some seventy-three miles or so distart from 
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BIRMINGHAM CORPORATION WATER SCHEME. 
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“Tus Exoincer” 


valleys reported upon to their Water Committee, when it 
was seen that very possibly, in a few years time, London 
would absorb the district in question, if it was not pre- 
viously appropriated by some more active and resolute 
authority. And, truly, the resolve was taken none too 
soon, for the present supply—drawn largely from springs 
and pumped to the service reservoirs—was barely suffi- 
cient to meet the demands of to-day, and left no margin 


Swan Linc 


~ wae 
Hereford per. 
Fig. 1 


Thus the total yield was a bare 18,000,000 gallons, and | the service reservoirs at Frankley, near King’s Norton. 
the average demand at this time was 17,C00,000; but the | The site, as we have said, is so inaccessible—for the 
actual consumption on some days rose to as much as | branch service of the Cambrian Railway system is not 
22,000,000 gallons. There is little wonder, then, that the renowned for speed, and the nearest station is some 
Water Committee became anxious for the near future, | miles from the work—that the bulk of our readers will, 
or that they wished to solve the problem by a gravi- | in all probability, never have an opportunity of visiting 
tation scheme, and thus save the ratepayers the sum of | the place and inspecting the work for themselves. We 
£20,000 a year for pumping station charges and expenses. | have therefore the greater pleasure in publishing the 
| following notes of the heavy work, which is now in full 

swing, but which will not be completed for some few 
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| years to come. 
| The general route map Fig. 1 will give an idea of the 
relative position of the city and the new reservoirs, and 
also of the country through which the aqueduct passes. 
| And from the longitudinal section Fig. 2 it will be seen 
| that a great portion of the pipe line is in syphon, and in 
| many cases under a considerable head. But we prcpose 
| to refer first to the works up the valley of the river 
Elan, and then to offer certain comparative figures, as 
| between the present scheme and works of a similar 
| character recently completed by the Corporations of 
| Liverpool and Manchester. 
| Acting upon very sound precedents, the Corporation 
| of Birmingham early decided that the best interests of 
| the ratepayers, both present and future, would be best 
| served by their engineering staff themselves undertaking 
| the work of actual construction. In other words, that 
| the contractor, with all his human tendency to scamp 
| work, and by such means to enlarge his own profit, 
| should be dispensed with, and the scheme carried out by 
| **administration.” But this very proper decision imme- 
| diately involved the department in difficulties. For 
| there were no houses in the district in which to locate 
| the hundreds of labourers, navvies, masons, and others 
| who would be necessary to the carrying out of the work. 
| It was obvious that Rhayader itself could not house the 
| men, and even if it could it is some eight miles from 
| the higher work in the valleys; and it was equally 
| obvious that, being Corporation employés, this army of 
| men could not with propriety be stowed away in the dis- 
gracefully crowded fashion in which men of this class 
j are compelled to “ pig” together on so many large 
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> Sketch Map of Cathering-ground on the 
Rivers Elan & Claerwen 









. | works. 
\ Huts, with one large sleeping-room, containing perhaps 
3 a dozen or more beds in each, and each bed probably 







go Coban Coch \: occupied day and night, week in and week out, by succes- 
iat \\ sive members of different day or night gangs, are not 
os wecadeenee \ conducive to the best physical or moral tone among the 


«" \ men ; and the difficulty, when families are considered, is 
‘ian =o Mima still greater. The Corporation of Birmingham decided, 

J therefore, that they would set an example for good in 
| this respect, as in other matters of modern social science, 
and inaugurate a plan worthy of their civic status. To 
this end, therefore, seeing that the land already acquired 
by them was situated above the site of the proposed 
| bottom dam, on the river Elan, and that any houses 
built on their own freehold would be subsequently sub- 
merged, the Water Committee leased, for a term of years, 
the river bank immediately below the site of the future 
dam, and proceeded without delay to build thereon a 
‘“‘model village.” By this we do not mean a “ model” 
J architecturally speaking, for the place consists only of 
streets of wooden houses, having very little pretension 
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Fig. 


3 to architectural embellishments; but as regards its 
working functions, a very model in every sense. 


for growth or extension. Taking the year 1890, imme- | Sir Thomas Martineau, the then chairman of the Water 


diately prior to the active prosecution of the present | Committee, also stipulated that the new scheme should | 
| be equal to the demands of the city and district for the | 


work, we find that the wells at 





Aston yielded 3 million gallons per day | next fifty years. 
Witton “ 2 2! % 7% ” | Acting upon the report of Mr. James Mansergh, who 
— s Vale 9 4 ” ” » | had been appointed to advise with Mr. Gray, the Corpor- 
Selly Oak ” 1 ” ” ” | ation water engineer, the a obtained, during 
Longbridge it ys st ms | the session of 1892, Bill authorising them to acquire 
see the valleys of the rivers Elan and Claerwen—tributaries 
Total ne - i o | of the Wye—lying above the village of Rhayader, in the 





The road up the valley from Rhayader—three miles 
below—lies on the north bank of the river Elan, and on 
the southerly or far bank has been built, upon the gentle 
slope of the valley, the village of Elan, nestling at the foot 
ofa beautifully wooded hillside. The only approach to the 
village is by a suspension bridge built by the Corporation 
over the river, and here a guard is posted day and night, 
| whose duty it is to turn back all unauthorised folk 
| seeking to cross the Rubicon. Thus all strangers, 


| tramps, or workmen in search of employment, are turned 
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following table of the six reservoirs comprised in 
= nae will bring home to our readers the natural 
vantages offered by the ground, and will no doubt 
seoount for the strong leaning which Mr. Mansergh is 





497 Acres 
600 Above Ordnance __ ete tS 


Caban Coch Reservoir. 





very 
j 
Top WaterArea 2/7 Acres 
Contents 2000 Million Gallons 


\600 
[oi a — —) 
Graig Vr Alle-Goch Reservoir 
1052.'0" 


* Top Weter 1095 00° 


Pied 





s 
a 
= 





Top Water Area 269 Acres 
Contents 3/00 Million Gallons 


a 





j 


6i/-Oerwynt Reservoir 


Fig 5 


known to have had for many years towards this locality 
as an ideal gathering ground :— 














Level of | Height | 4 Storage 
ne dam | above | Length rea of capacity i 
Reservoir. above | river | of ea top water “Sales 
Ordnance} bed. | surface. | of gallons. 
River Elan feet | feet feet acres 
Caban Coch __.. 822 120 | 600 497 7540 
Pen y Gareg . 945 | 128 525 124 1320 
Cra‘gGoch... ..| 1040 | 120 | 625 217 y 
River Claerwen— } | | | 
Dol y Mynach . 900 | 101 | 938 | 148 1500 
Cil Oerwynt = ...; 1095 109 1052 | 269 3100 
Pant y Beddau..., 1175 | 98 720 | 244 1900 


The longitudinal sections of the two valleys given in 
Fig. 4, and the cross sections in Fig. 5, still further 
elucidate the work. To meet the demands of the first 
instalment, viz., 27 million gallons per diem, the three 
reservoirs on the Elan are now being constructed, giving 
a total storage capacity of 10,860,000,000 gallons, from 
which, however, will be drawn the daily compensation 
water for the valley. This, by a strange coincidence, is 
also, according to the Act of Parliament, fixed at 27 million 
gallons, or about six times greater than the original flow 





of the Elan, which was gauged at 44 million gallons per | 


day. 
A glance at the plan and section, Figs. 3 and 2, will show 
that the aqueduct to Birmingham passes in tunnel under 


A Few Comparative Statistics 


---~-------9y 






A submerged dam has been constructed across the 
valley forming the Caban Coch Reservoir, and immedi- 
ately down stream of the aqueduct mouth, The height 
of this lower dam is 780ft. above Ordnance, or 42ft, below 


5250" 
S t.---------955 Waren DOB OO" ad 


—————— 















Top Water Area (24Acres 
Contents (320 MillionGalions 


lose _ 


; “ | 
| : \ | 
| 





Pen-Y-Gareg Reservoir. 






OS TE ' 
Top Water Area MB Acres 
| Contents (S00 Million Gallons 











Dol-¥-Mynach Reservoir. 





fran BPO YAN s ae 
Top Water Area 244 Acres 
Contents -/900 MillionGalions 


600 j 
Pant-Y-Beddau Reservoir. 


—_———————__“—_—_— 





| the level of the Caban Coch Dam; and the practical 
effect of its construction is to uphold the body of water 
behind the submerged dam for the use of Birmingham, 
while allowing the top slice of 42ft. to be drawn upon for 
| compensation purposes. 
| In this way the total contents of the Caban Coch 
| Reservoir are divided as follows :— 
Gallons, 
Reserved by the submerged dam for use 
OR I iss sacs cee ace. 5 340,000,000 
Compensation water below the submerged 
CRM” nen: ork ass san ane esen sce ase Sp LO 
Top slice of water 42ft. deep over the 
whole area of Caban Coch Dam, available 
| for both purposes ans 4,500,000,000 


| Total contents of Caban Coch Reservoir ...  7,540,000,000 


From the above table it will be seen that, even without 
any rain whatever, the compensation reserve is equal to 
100 days’ demand. 

The city’s supply is, in times of drought, kept up, of 
course, from the two higher reservoirs, namely, the Peny 
Gareg and the Craig Goch; and eventually these will be 
still further augmented by the three reservoirs on the 
Claerwen Valley. 

Pending the construction of these dams on the westerly 
valley, it is intended to drive a tunnel, as indicated on 
| the watershed plan Fig. 3, to intercept the natural flow 
| of the Claerwen, and turn its waters into the aqueduct 

to Birmingham behind the submergeddam. This tunnel 
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1. Area of gathering ground in acres ... 
2. Average rainfall in inches per annum 
+. Area of reservoirs in acres (ultimate) ey tant eer 
4, Storage capacity of reservoirs in gallons (ultimate) ... 

. Length of masonry dam in feet ... 0. 00... eae 

6. Height of masonry dam from river bed to top water level 

7. Capacity of scheme (ultimate) in gallons per diem 3 

Ss. Present supply (first instalment) in gallons per diem 

‘. Compensation water in gallons perdiem ... ... ... 

10, Length of aqueduct inmiles ... ... 2... 

1], Gradient of aqueduct... 2.00... 0... ce cee cee vee 

2. Total fall of aqueduct from dam to service reservoir... 

3. Total length of ‘‘ cut-and-cover ” work in miles ... 

4, Total length of tunnel work in miles ; 

». Total length of syphon work in miles ... ... ... ... 

16, Number of parallel lines of pipes in syphon (ultimate)... ... 
17, Number of parallel lines of pipes in syphon (first instalment)... 
18, Diameter of syphon pipesininches ... ..... ee cee ae 
19, Estimated ultimate cost of complete scheme 

20. First contract let... 0.0... 0 0 oc vee 

21. Works opened 


the shoulder of the hill on the northern bank of the stream. 
But it will be noticed that in order to give the desired 
hydraulic gradient down to the service reservoirs at 
Frankley, near Birmingham, it has been necessary to 
keep the invert of the aqueduct up some 67ft. above the 
bottom of the Caban Coch Reservoir, and within 53ft. of 
the top water level. As the whole of the compensation 
water for the valley is drawn from this same reservoir, it 
is obvious that in times of prolonged drought there might 
bea risk of drawing the water down so low as to deprive 
the aqueduct of its minimum head of pressure. To 
safeguard the city against any such disaster a feature has 
been introduced into the scheme which we believe 
to be unique, and which is distinctly ingenious and 
interesting. 
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—about 2200 yards long—will have a gradient of 1 in 
182, receiving the Claerwen at 824ft. above Ordnance, 
and discharging the water into the Caban Coch Reservoir 
at the invert level of 774, or 6ft. below the crest of the 
submerged dam. Eventually on their construction this 
same tunnel will, of course serve for the conveying of 
the waters from the Dol y Mynach, Cil Oerwynt, and 
Pant y Beddau reservoirs. The diagram, Fig. 6, still 
further explains the comparative levels of the submerged 
dam and the several water levels. 

The seventy-four miles of aqueduct, as we have above 
stated, are being constructed by contract; one-half 
approximately being in cut-and-cover and tunnel, of 
which the longest are:—Dolau Tunnel, 4} miles long, 


8016 grade; Craig y Foel Tunnel, 1} miles long, 1 in 
4000 grade. The other half of the length is in syphon, 
the longest being that across the valley of the Severn 
and Stour, near Bewdley. This syphon is seventeen 
miles long from chamber to chamber, and has a dip of 
547ft. below the hydraulic grade line, with a gradient of 
1 in 1600. The Downton Tunnel is 9} miles in length, 
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Fig. 6 


and has a gradient of 1 in 1760. The comparative table 
of statistics given below is of interest, showing at a 
glance as it does the leading features of the Birmingham 
scheme, and the already accomplished schemes of Man- 
chester and Liverpool. 

We notice that the Leicester Corporation are now 
moving for a scheme by which a supply of 14,000,000 
gallons per day will be secured from the watershed of 
the Upper Derwent, sixty-six miles away; but, at the 
time of writing, we have not received any details of the 
proposal. 








THE TRADE UNION CONGRESS. 
By J. StarrorD RANsOME. 


Tue usual six days’ conference of the professional 
labour agitators was held this year at Bristol, and 
terminated on Saturday last, the 3rd inst. This par- 
ticular meeting differed very little from its predecessors, 
either in the quality of the speeches or in its programme. 
One cannot say that it was in any way productive of 
practical results. But then, of course, it is not to be 
expected that at the Trade Union Congress any real 
trade union business will be accomplished; for the 
jealousy and dissension between the various delegates 
invariably prevent the possibility of any coherent or 
temperate discussion ; and, consequently, a decision on 
important subjects is out of the question. Thus, as in 
previous years, while many resolutions were passed, they 
either had to do with the widest generalities, or with 
questions which could not possibly be affected in any 
way by the approval or disapproval of these men. They 
were as a rule so similar to those passed at previous 
Congresses that one might almost say that every year 
the same bombastic terms are used on the same subjects, 
and that practically the same measures are voted over 
and over again. 

Consequently, a description of any individual year’s 
sitting might almost be reprinted and pass for an account 
of any other. Year by year, it is true, expressions get a 
little stronger, the policy a little more aggressive, the 
suggestions a little more fantastic, and the rancour between 
delegates a little more obvious. But this is all. Nothing 
is done, no work is effected, no tangible policy is agreed 
upon that can assist either trade, or trade unionism, or 
labour, or anything else. And yet the Trade Unionist 
Congress—hollow mockery of a parliament as it is—is not 
without its uses, as it throws some very strange and 
powerful sidelights on the methods and motives of 
these so-called champions of the working men. These 
single-minded delegates, who are supposed to be 
striving after one common object, viz., the ‘‘ emancipa- 
tion of labour ’”’—whatever that may mean—are apt at 
times to let their personal feelings get the better of them. 
When such is the case, we are sometimes afforded an 
object lesson with regard to the hollowness of their 
doctrines, which is at once interesting and instructive. 
This year’s Congress has been peculiarly prolific in its 
lessons of this sort, and they are of a nature which should 
convince the most enthusiastic admirer of present-day 
trade unionism that these delegates are not by any means 
the men to solve the labour problem. 

Before dealing with the actual proceedings of the 
Congress, it is well to see to what extent this self- 
appointed ‘‘ Labour Parliament” represents the working 
man. And to prove that it does not represent him at all 
we have only to make use of the figures and statements 
with which trade union statisticians furnish us. The 
working classes of Great Britain number about 15,000,000 
in all. The delegates at Bristol claimed to represent 
1,200,000 working men and women, 7.e., less than one- 
twelfth of the British working classes. This is not 
precisely what one can call a representative proportion ; 
but meagre as it is, it is vastly exaggerated. In practice 
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of their union, but by a handful of minor trade union 
officials who are all anxious to become delegates one 
day themselves, and whose retention as salaried unionists 
is dependent on the very men whom they elect as dele- 
gates. It may therefore be presumed that the Bristol 
delegates adequately represent themselves, and the rest 
of the paid element in the trade unions to which they 
are attached. But that is all. 

It is fair to assume that the trade unions represented 
at the Bristol Conference have between them 60,000 paid 
members; for, as a rule, about 5 per cent. of the total 
members receive payment of some sort, either as 
branch secretaries, shop stewards, treasurers, or 
something else. For this number of officials is necessary 
to keep the paying members up to the mark; and the 
interests of these gentlemen are no doubt on all-fours 
with those of the actual delegates. Therefore we have in 
the Trade Union Congress a Labour Parliament adequately 
representing the views of 1-250th portion of the working 
population of our country, it being taken for granted 
that a paid trade-unionist should be considered as a real 
working man. 

Now that we have arrived at the outside maximum 
value of the Bristol Congress as a representative body, 
let us take into consideration its value as an expounder 
of theory. Out of compliment to local people, a tocal 
man, a Mr. “Jim” O’Grady, was elected to the chair. 
The first day—Monday—was devoted to seeing the sights 
and to being welcomed by the Mayor. 

On Tuesday the president delivered his opening oration. 
By no means a bad speaker, he infused what life there 
was to be infused into the stereotyped and well-worn 
themes of his predecessors. I need not deal with his 
eight hours’ day, his collectivism, his unity, his co- 
operation, his socialism, his trade federation, his 
industrial and political emancipation, or his Mr. and 
Mrs. Sidney Webbism. We have heard it all before, 
over and over again. But he had two new themes, the 
Workman’s Compensation Act and the recent engineering 
strike. Inalmost the opening words of his speech, and 
in reference to the first of these topics, he demonstrated 
that the prophecy made in the columns of THE ENGINEER 
before the Act came mto force, to the effect that it 
would not suit the trade unionists, has already been 
fulfilled. Here are his objections to it:—Firstly, it is 
not comprehensive enough; secondly, it will damage 
the existence and prosperity of the great friendly 
societies ; thirdly, the preference of work will be given 
to young men; fourthly—and most perniciously of all 
from the trade union point of view, it allows “ con- 
tracting out.” ‘‘ But,” said Mr. O’Grady, magnanimously, 
“TI accept it.” Well, it is to be supposed that he 
does; and so do the masters, though they relish it quite 
as little as he does. 

Of the engineering strike, he tells us that the all- 
important lesson it teaches is that it ‘‘ demonstrated the 
absolute futility of attempting to gain any considerable 
reduction in hours by trade union action alone.” One 
would have thought that this was one of those things 
which it would have been better to have left unsaid to 
an audience composed of people who owed all their 
position and prosperity to the fact that they had been 
preaching an absolutely contrary doctrine to the working 
man. But Mr. O’Grady is a bold man, and one who 
having the courage of his opinions, was perfectly 
capable of holding his own even in the Bristol Congress. 
He was an adept at silencing the most recalcitrant of 
delegates either by means of his station bell or by his 
simple argument of ‘‘ Shut up and sit down!” 

The only gentleman who seemed disposed to dispute 
the President’s iron will after the first encounter was a 
hard-headed Scotchman—one MacPherson—who could 
not for the life of him see why he should not be allowed 
to make a speech on a subject which had been already 
decided. The inflexible O’Grady promptly turned him 
out, amidst groans, cries of ‘“‘Shame,’’ confusion, and 
laughter. But the President was not the only man who 
was determined to convince his hearers that the trade 
unions were really of no use to the working man. Mr. 
Ireland was one of these. In the discussion on fair 
wages, he pointed out that the men in the Government 
dockyards were underpaid. ‘‘At Chatham the wages were 
20 per cent. lower in the dockyard than in the town. At 
Portsmouth they were 3s. 4d. a week less; at Sheerness, 
2s. less; at Plymouth, 4s. 4d. less; and at Woolwich, 
4s. 8d. less.” Now it is recognised that the Government 
factories are essentially the nurseries and strongholds of 
trade unionism, and if Mr. Ireland’s statements are 
correct they strongly confirm the figures given in THE 
ENGINEER on the subject of ‘‘ Wages in the Engineer- 
ing Trade” as far back as 1896, which went to show 
that throughout the country, in the districts where 
trade union influence was strong, wages were, as a rule, 
lower than in other localities. Thus the debates of the 
Bristol Congress have shown us that the trade unions are 
worthless either as wage-lifters or as hour-shorteners. 
But the Congress was not satisfied with attacking trade 
unionism as a whole, for the delegates began to abuse 
themselves. Their Parliamentary Committee was roundly 
denounced as a useless institution by several members, 
and the President stated that it had effected nothing 
during the past twelve months. The labour M.P.’s 
were abused for taking but little interest in labour 
matters after once they had been elected to the House. 
A Mr. Cheeseman deplored that on an occasion when 
an important wage question came up for discussion 
and decision in the House of Commons there were 
only two labour members forthcoming to vote. What 
does this mean? Are we to understand from it that 
when the loud-voiced agitator has elbowed himself to 
the summit of his ambition, and become a member of 
Parliament, he grows lax, and forsakes the ‘‘ Cause?” 
On the subject of the defeat of the unfortunate Welsh 
miners, the Congress was profuse with sympathy, but 
could suggest nothing to relieve the situation. And 
scm> charactcristie but offensive remarks were made 


with regard to Sir William T. Lewis and the late Colonel 
Dyer. 

The burning of Colston Hall, on Wednesday night, 
which had been occupied by the Congress during the 
first three days, and the consequent destruction of the 
minutes of proceedings of the earlier portion of the 
sittings ; as also of the papers relating to forthcoming 
business, had the double effect of somewhat checking 
and simplifying matters. Compressed into a smaller 
room, and without papers and data to go by, the dis- 
cussion on Thursday was less formal, less stilted, and 
more interesting. The fact of the matter was the dele- 
gates had lost their cues and were not primed with 
platitudes suited to the occasion. Some of them, in 
fact, seemed to realise that the methods of debate up to 
that time had not been of a nature to add any dignity to 
trade unionism. Several members complained of the 
conduct of the proceedings, and one candid gentleman 
frankly stated that there had been “too much gabble 
and talk.” But he, unfortunately, spoilt the whole 
effect of his perfectly justifiable remark by proposing 
another and extraordinary conference, where he and his 
friends could indulge in further gabble and talk on the 
subject of Trade Federation. To suggest an opportunity 
for another display of trade union rhetoric is always a 
safe draw on these occasions, and his motion was 
promptly carried; with the result that there is to be a 
special three days’ conference in Manchester, in January, 
to deal with this question. 

When I stated at the beginning of this article that 
very little business was accomplished at this Congress, 
I did not mean that the programme laid down was not 
a long one, that the delegates did not work hard, or 
that a great number of resolutions were not passed. 
Delegates were extremely long-winded, and no end of 
measures were passed. What I wished to convey was 
that if any of them are possessed of practical value I 
have utterly failed to grasp in what their value lies. 

Here are some of them, which I will not go so far as 
to say will interest engineers, but which at all events 
touch upon engineering subjects. A resolution was 
carried in favour of closer relations between co-operators 
and trade unionists. A note of sympathy was passed 
with regard to the Welsh miners, and the masters were 
censured. The following resolution with regard to an 
eight hours day was carried :— 

Seeing that an eight hours working day is one of the most 
important preliminary steps towards the ultimate emancipation of 
the working classes, and will lessen the number of unemployed, 
improve the quality of the work, and increase the health and 
intelligence of the workers, this Congress declares that the time 
has arrived when the hours of labour should be limited to eight 
per day, in all trades and occupations in the United Kingdom, 
and calls upon all the delegates at this Congress, and all trade 
unionists, to refuse to support in any way any candidate, either 
for Parliament or any local body, unless they are pledged to a 
general eight hours working day. And the Parliamentary Com- 
mittee be instructed to draft a Bill on the lines of this resolution, 
with a view of getting it passed through Parliament and made a 
law of the country. 

Here is the wording of a unanimously agreed to reso- 
lution on the subject of that utterly impossible problem, 
‘“* International Trades Unionism :”’— 

With a view of drawing the workers of the world closer to- 

ether, disseminating fuller information as to their position and con- 
Sitions in the respective countries, the Parliamentary Committee 
be instructed to make an effort to secure the exchange of the 
different associations’ reports with similar associations abroad, and, 
where possible, be the medium of assisting to arrange international 
congresses of cognate trades, and otherwise assist the international 
consolidation of labour. 

The next has to do with Government dockyards and 
the “‘ Fair Wages Clause” :— 

That this Congress reaffirms its resolution of last year, which 
says that the custom prevailing in the Government dockyards and 
establishments of putting labourers to do mechanics’ work ought 
to be discontinued, it being inimical to trade union principles, as 
well as being an evasion and subversion of the spirit and intention 
of the fair-wage resolution passed by the House of Commons on 
February 13th, 1891. We therefore instruct the Parliamentary 
Committee, in conjunction with the trades affected, to urge upon 
the Government the necessity of having trained and practical 
shipbuilders and mechanics generally to perform their special work 
in all dockyards and establishments, and draw attention to the 
desirability of levelling up the time rates of wages, and the abolition 
of the system of task and piece work ; and, failing a satisfactory 
reply, that steps be taken by the Parliamentary Committee to have 
the question raised in the House of Commons by the Labour 
members during the discussion of the Navy Estimates in the ensuing 
session of Parliament, and to demand the appointment of a special 
Parliamentary Committee to inquire into the whole system of 
dockyard administration and other Government departments 
where abuses are alleged to exist. This Congress also expresses 
its dissatisfaction with the finding of the House of Commons Com- 
mittee appointed to inquire into the operation of the fair-wages 
resolution of February, 1891, and declares that no settlement of 
this question will be considered as satisfactory which does not 
monat for the payment of trade union rates of wages upon all 
classes of Government work performed by outside contractors, and 
condemns them for retaining upon their list firms who have been 
proved guilty from Government inquiry of sub-letting in the 
engineering, lock, key, and other trades. Further, that this Con- 
gress requests the publication in the Labour (razette of a list of all 
Government contracts placed during the month, together with the 
names and addresses of the contractors, 

The following measure, adopted without discussion, 
has to do with an endeavour to extend the liability under 
the Workmen’s Compensation Act to shipowners :— 

That this Congress calls upon the Government to promote legis- 
lation having for its object the removal of the disability under 
which British workmen now suffer of being unable to recover com- 
pensation from shipowners not domiciled in this kingdom for 
personal injuries received through the negligence of such ship- 
owners, their servants, or agents, and giving to workmen the 
right to recover compensation in the port in which the injuries 
were received, 

Then came one about the forthcoming ‘“ Miners’ Eight 
Hours Bill,” which was carried in spite of the fact that 
eleven out of the fourteen delegates from the Miners’ 
National Union voted against it, and one was neutral :— 

That the Parliamentary Committee be instructed to render all 
assistance possible to the Miners’ Federation of Great Britain in 





getting members of Parliament to ballot for the Miners’ Eight 
ours Bill at the opening of next session. 





There was a variety of undiscussed measures crowd 
in at the last moment and passed, mainly hayin - 
do with the regulations of child and adult labour, 
factory legislation generally. i 

The two following clauses, both of which were agreed 
to, offer a forcible object lesson with regard to th 
coherence of the policy of this Congress. It is extremely 
difficult to come to any conclusions with regard ¢, 
them, except that they are opposed to each other in their 
meaning :— 


That the time has arrived for 
compulsory arbitration to be en- 
forced in cases of trade dis- 
putes ; that it be an instruction 
to the Parliamentary Committee 
to prepare a Bill dealing with 
the subject for introduction into 
Parliament ; and that the Labour 
members be requested to sup- 
port the measure and do all in 
their power to procure its pas- 
sage through the House of 
Commons, 


That, while favourably dis" 
posed towards the Principle of 
arbitration in labour disputes 
this Congress is not in favour of 
the forcible dragooning of either 

y, but would urge upon the 
mee ge 9 Committee the 
necessity of moving a resoluti 
in the British Roaatet Onna 
that all contractors be perma. 
nently debarred from tender; 
for any Government work who, 
in either their public or private 
capacity as employers, refuse 
to submit a labour dispute to 
arbitration when requested by 
the Board of Trade. 


It is the habit of the press and of the public to 
endeavour to treat this sorry burlesque of a “ Working. 
man’s Parliament" as seriously as possible, and in doing 
so the effect has been to glorify the labour agitator 
beyond his merits. If one felt that the members of this 
Congress represented the working man, if even one 
could ees that the action of these men could in some 
way benefit the working man, one would be justitied in 
making much of them, for in these troubled times the 
working man sorely needs a real mouthpiece. But he 
has not got it in the Trade Union Congress, although it 
is he who is made to bear the heavy expenses incurred 
in all this display. It is on him that these men, who do 
not represent him, are living; these so-called delegates, 
who employ their time in wrangling over such subjects 
as to whether or not waiters shall be allowed to wear 
moustaches, whether one man shall be allowed in the 
future to drive two horses, and in passing other senseless 
measures which I have not enumerated in the above 
list, as touching on engineering matters. 

The only conclusions that one can clearly deduce from 
all this tangled mass of ‘‘ gabble and talk,” the only 

oints which the delegates of the Conference have abso- 
utely cleared up, as the result of their week’s delibera- 
tion, may be enumerated as follows :— 

(1) They consider that their trade unionism as at 
present carried on by them is practically useless. 

(2) They do not believe in their own Parliamentary 
Committee. 

(3) They do not believe in their own Labour Members 
of Parliament. 

(4) They do not believe in each other. 

(5) They consider that the control of the legislation of 
the country should be handed over to them. 

The working man no doubt has his grievances, and 
our labour legislation is defective. But it is to be feared 
that these gentlemen of the Bristol Congress who arro- 
gate to themselves the grandiloquent title of ‘‘ Cham. 
pions of the Working Man,” are neither capable of 
redressing the working man’s wrongs nor of solving the 
labour problem. 








WATER-TUBE BOILERS AND THE MANNING 
OF STOKEHOLDS. 

On the subject of the number of hands required in the 
stokeholds of ships fitted with water-tube boilers a statement 
of considerable interest has been communicated to our 
monthly contemporary, the Marine Engineer, by Mr. J. 
Gretchen, of the Russian Volunteer Fleet. He confirms the 
statement that more men are required for water-tube boilers 
than for cylindrical boilers of the same power, and proceeds 
to give particulars in support of this. There are in the 
Volunteer Fleet three vessels practically of the same size, and 
generally steaming with the same power. One—the Kherson 
—is fitted with Belleville boilers, and the other two—Peters- 
burg and Saratov—have ordinary cylindrical boilers. The 
number of men employed on the voyages to the Far East are 
as follows :— 

Machinists. Stokers. 

ee a ete: dee 
Petersburg 30 
Kherson .. 34 

During the maiden voyage of the Kherson it was found 
that the number of stokers was not sufficient for carrying 
out all the work, and accordingly four stokers and two helpers 
were added. As the result of experience with the Kherson, 
the company are providing for the new steamer Moskov, now 
being completed by the Clydebank Company, 22 machinists, 
38 stokers, 27 helpers; atotal of 87 men. The reasons Mr. 
Gretchen gives for the necessity of providing more men 
where Belleville boilers are concerned are: — Firstly, coal 
consumption is higher than with Scotch boilers. The differ- 
ence, in his experience, was at least 10 per cent. in the case 
of Welsh coal, and sometimes 30 per cent. with Japanese 
and other smoky coal. Secondly, firemen’s work is harder 
because firing must be continuous, and the fires cleaned 
oftener. The result is that intervals between work and rest 
are short, and a man has practically no rest during watch. 
Thirdly, there is extra work for firemen on account of 
cleaning tubes when under steam, and putting boilers in 
order after steaming. Further, there are more mountings 
and small parts, more brickwork, &c., requiring attention 
and labour. The number of machinists in the case of the 
Kherson is larger owing to the greater number of joints in 
the boilers, and also on account of a greater amount of 
auxiliary machinery and the more or less complicated appa- 
ratus in connection with the boilers: feed pumps, alr- 
blowers, automatic feed regulators, blow-off apparatus, 
reducing valves, &c. To keep all these items in order 
requires increasing work on the part of the machinists in 
charge of the boilers. 


Helpers. Total. 
a Ree 


io a 
- 7 


Saratov 
17 
18 


16 
22 





and 


eed 
the 
lely 

to 


leir 


dis” 
> of 


r of 
her 


the 
ion 
Ons 
na 
i 
- 
ate 
I8@ 
to 
by 





Serr 9, 1898 


THE ENGINEER 


247 











——— 


SINKING CYLINDER FOUNDATIONS IN VALPARAISO 











SINKING CYLINDER FOUNDATIONS IN 
VALPARAISO. 

Amonast the works designed and exeouted in the Port 
of Valparaiso for the Government of Chili in 1874—83 
was a wrought iron mole or pier, for the discharge of 
ocean-going steamers of the largest class. 

The special circumstances of the case—the great depth 
of water at a short distance from the shore, and the pro- 
verbially severe storms of ‘Valparaiso Northers’’ to 
which the work would be subjected in the open bay— 
were the chief factors leading to the design for a pier 
which should present the least obstruction to the force 
of the storms, should be economical in construction con- 
sidering the depth of water—42ft. to 48ft.—and should also 
possess the advantages of convenience and permanence. 
In view of the conditions to be fulfilled, it was decided 
to build a pier of wrought iron girders, supported on 
fifty-two wrought iron cylinder foundations, 11ft. 4in. 
diameter, placed at equal distances and sunk a sufficient 
depth into the bottom of the sea to give them the required 
stability. They were to be filled with Portland cement con- 
crete, and braced together by fender girders and the flooring 
ofthe pier. The superstructure was provided with hydraulic 
cranes for lifting ordinary merchandise up to 14 tons, and 
with one big crane capable of lifting exceptionally heavy 
weights up to 45 tons. 

But it is not the purpose of this article to deal with the 
work as a whole, but with the pneumatic method used in 


sinking the cylinder foundations. The pneumatic ap- | 
| Heavy temporary timbers having been placed on the 


| lower part of the stage at about water level, forming 
| a strong platform between the guides previously referred 
| to, the bottom length of 15ft. was brought from the 


paratus'used at Valparaiso was designed by the late Mr. 
John Hughes, M. Inst. C.E., at that time engineer-in- 
chief, who was well known in connection with this class 
of work from the time it was first used by him in sinking 
the foundations of Rochester Bridge in 1851. As will be 
seen by the accompanying illustrations, the later form of 
apparatus presented many novel and interesting features. 


The cylinders themselves were formed of wrought iron, | 


the bottom length of 15ft. being riveted together in one 
piece. The first 5ft. 6in. from the bottom upwards was 


formed of two thicknesses of 3in. plates riveted together, | 
| annular space between the inner and outer cylinders. A 


with rivets countersunk 'on the outside, and with the 
usual cutting edge at the bottom of the cylinder. On the 


inside were angle iron knees supporting a shelf 5ft. from | 


the bottom, and closing an annular space between the 


outside cylinder, which was 11ft. 4in. internal diameter, | 
and an inner cylinder 8ft. in diameter, thus leaving the | 
annular space exactly half the area of the whole cylinder, | 


or 50 square feet. When this space was afterwards filled 








VIEW SHOWING CYLINDER READY FOR SINKING 


in with concrete, weighing approximately twice the weight , 


of water, it was sufficient to ballast the cylinder and com- 
pensate for the buoyancy created by the exclusion of the 
water by the compressed air. 

The inner cylinder was made of }in. plates, and the 
outside, with the exception of the bottom 5ft. 6in., was 
made of jin. plates riveted together and stiffened with 
angle iron rings. With the exception of the bottom 
length of 15ft. the outer cylinder was made in sections 
8ft. long, with angle iron rings at either end for the 


purpose of joining them together with lin. bolts. Owing | 
to the large number of cylinders, and their comparatively | 


short distances from oneanother, it was deemed expedient, 
in view of the rough weather to be contended with, to erect 
a temporary timber staging for placing the cylinders, 
rather than employ any other method which might have 
presented various inconveniences in the transport of 
concrete and other material. On this timber staging, 
which, owing to the nature of the case, was in itself a 
work of some magnitude, six timber guides, ldin. by 12in. 
by 14ft. long, were securely placed at the exact site for 


ey 











sank the annular space was filled in with Portland 
cement concrete 3} to 1 up to the height of the cover, 
| and the concrete continued above that in the same form 
by means of temporary curbing. It was mixed by hand 
on bankers designed for the purpose, and placed one on 
either side of the cylinder, the material being brought 
from the shore in small tip wagons. 
The cylinder in this position was ready for the recep- 
| tion of the bell or pneumatic apparatus proper. A section 
| and elevation of this is given in Figs, 2 and 3, from which 
it will be seen that it consisted of a wrought iron case 
with semi-circular ends made to fit on to the shaft cylinders, 
|and was designed with the view of requiring no men 
| under pressure except those actually engaged in excava- 
| tion. The air locks were formed as follows :—The two 
| D-shaped cases marked A were furnished with covers or 
| flaps worked from the outside by means of a hand lever 
| fixed on the bar forming the hinge, which passed out 
| through a small stuffing-box, the joint between the 
| cover and the top of the case being made air-tight by 
| means of an india-rubber ring attached to the former. 


each cylinder. It was also furnished with three lines of | A similar ring was fastened underneath the bottom of 
rails for 45-ton travelling cranes, and with four lines of | the D-shaped case for the purpose of forming an air-tight 
metre gauge for trucks used in transport of concrete and | joint with the bottom portion of the air lock or skip case 


in the removal of the excavated material, &c. The 
staging was 25ft. high above water level, and was made 
of piles 12in. by 12in., stiffened with diagonal bracing 
above and below water. : 

The operation of sinking a cylinder was as follows :— 


shore by means of a travelling crane, and deposited on 
it. The inner and outer cylinders were then built up to 
a height of 39ft., and weighing altogether close on 
forty tons, were lifted by means of the traveller to a 
sufficient height to enable the timbers on which they 


| rested to be withdrawn. The whole cylinder was then 


lowered into the sea until it floated by reason of the 


wrought iron cover was then placed over the inside 
cylinder, the joint being made air-tight by means of 
inch bolts and packing. On this cover two lengths of 
3ft. diameter shaft cylinders were bolted, and other 
lengths of these and of the outside cylinder were added, 
till the whole rested on the bottom with the top of the 
cylinder rising above the upper stage. As the cylinder 





| marked B. This was suspended by two chains of gauged 
| links, one on either side, passing round the chain sheaves 
marked C, so that when both the D-shaped chambers 
were closed and the compressed air admitted, one skip 
case could be raised and the other lowered simultaneously 
by means of the winch worked on the outside, the main 
shaft of which passed from side to side of the air bell 
through stuffing-boxes and carried the driving sheaves— 
marked C—on the inside. It was the top of either of 
the skip cases marked B coming in contact alternately 
with the rubber ring on the bottom of A which made 
the joint complete and allowed the air lock thus formed 
to be opened by letting the compressed air escape from 
the inside of it. The cocks for the inlet or outlet of 
compressed air to the air locks were 1}in. bore, and 
linked together so as to be worked by one lever, con- 
| trolled on the outside by the man in charge. Smaller 
| cocks, fin. bore, were provided on the inside, to be used 
| by the workmen coming in or out, so that they could 
| control the rapidity of the change of pressure to suit 
themselves. 

The buckets or skips for hoisting the excavated 
material were made to fit closely the inside of the skip 
case, and a convenient method of attaching a chain for 








bo 


48 


THE ENGINEER 





Serr. 9, 1898 








| . 
emptying them was arranged by means of a pipe passing | also a 3in. cock in the cover of the 8ft. cylinder for use 
through from side to side of the bucket close to the | in case of its being necessary to eject water from the 


bottom. 
thrust as it was raised from the air lock by a steam 
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Through this pipe a short bar of iron was | cylinder otherwise than by forcing it through the bottom. 
| Means were provided also for attaching a small flexible 


S) 
( 
? 
i 
H 


MOAT 


7% Exoplecn* 





Fig 2—VERTICAL SECTION THROUGH AIR BELL 


crane. The iron bar projected sufficiently on either side 
to admit of the attachment of the tripping chain. 
The air bell was furnished with a signal gong, pres- 
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sure gauge, safety valve, and air supply connections, 

with check valve and stop cock, as an additional pre- 

caution to be used in the event of a breakage in the hose 
joining the air supply pipe and the air bell. There was 





pipe for drawing off compressed air for working a pump 
to supply water for the concrete. The arrangement was 
completed with a small wire rope-ladder hung from 
beside the air locks, and reaching nearly to the bottom 
of the cylinder, to enable the men to go up or down in 
case the machinery required adjustment in any way. 
It was at first intended to work the hoisting and lower- 
ing by compressed air by fitting steam cylinders to the 
winch on the outside, but labour being cheap enough, it 
was not thought necessary. The compressed air was 


| furnished by means of a stationary engine on shore, with 
| two air pumps, 15in. diameter, 2ft. 8in. stroke, sur- 
| rounded by tanks of flowing water to keep them cool. 
| It was led thence by iron pipes to within a few feet of 
| the cylinders, the connection with them being made with 
| a flexible hose, 3in. internal diameter. 


As a rule, two 
foundations were sunk simultaneously. As the excavated 
material was removed from the bottom edge, the cylinders 


| generally followed down by their own weight, but it was 
| sometimes found necessary to let all the compressed air 
| escape from the inside, and thus get rid of the buoyancy 


caused by the displacement of the water by the com- 
pressed air. 

The great increase of weight brought into play by this 
means generally resulted in the cylinder sinking rapidly 
to a depth of 5ft., 6ft., or more at a time, but there was 
always the risk of a considerable quantity of sand, &c., 
being forced in by the inrush of water from below. 

When the cylinders were sunk to the required depth 
—which in some cases amounted to 107ft. below water— 
some 8ft. or 10ft. of concrete was put in carefully, and 
the air pressure maintained till it set. 

It was during the hardening of this concrete that the 
chief use was made of the safety valve, which, by main- 
taining the pressure at a certain point, obviated the 
possibility of compressed air blowing out at the bottom 
of the cylinder, and so causing unsound work or trouble- 
some leaks in the concrete. 

The concrete put in under pressure was placed directly 
in the skip cases, which were tipped like buckets 
inside the cylinder, so that no buckets or skips were 
required. 

When it was sufficiently hardened, the pneumatic 
apparatus, including the cover of the 8ft. cylinder, was 
removed, and the whole of the cylinder filled up with 
concrete 8 to 1, cast in from above. Two men were 
employed under pressure at a time in each cylinder, 
working four-hour shifts; and in some cases the usual 
results of working under compressed air were noted, viz., 
bleeding at the nose and ears, headache, rheumatic 
pains, &c., but with one exception—there were no 
fatalities. In one case fatal results followed from the 
neglect of a workman to give the usual signal that it was 
a man, and not material, that was coming out. The 
consequence was that the pressure was released suddenly, 
and he found himself paralysed from the waist down- 
wards. He at once went again under pressure, and 
came out gradually ; but the mischief was already done, 
and the attempted remedy was of no avail. He died in 





ee 


hospital some three months afterwards from the indirect 
effects of the paralysis. F 

As a rule two cylinders were being sunk under pressure 
at the same time as two others were got ready for the 
operation. 








THE IRON AND STEEL INSTITUTE, 
No, II, 

On the second morning of the meeting, Saturday, August 
27th, Sir James Kitson, Bart., was in the chair during 
the temporary absence of the President. The business 
commenced with a discussion upon Mr. Stead’s paper 
upon ‘‘ Brittleness Produced in Soft Steel by Annealing,” 
which may be regarded as a continuation of a former 
communication on ‘* The Crystalline Structure of Iron,” 
presented at the last meeting in London, in which it was 
shown that under certain conditions soft steel sheets 
with between 0°05 and 0°12 per cent. of carbon, when 
close annealed for forty-eight hours, occasionally 
develope extraordinary local brittleness, and are readily 
fractured by the application of a sudden strain when 
hammered or dished. The subject has been further 
pursued with the co-operation of Mr. W. R. Lysaght, of 
Wolverhampton, who has annealed hundreds of samples, 
and rolled many of them under different conditions, 
The most remarkable result appears to be that tin-plate 
bars, when close annealed for forty-eight hours at about 
700 deg. Cent., became granular in structure, with a 
coarser texture outside. These were all brittle, and 
could not be straightened when bent to an angle of 60) 
deg. without breaking, but by further heating to 900 
deg., and cooling naturally, the coarser envelope dis. 
appears, and the brittle material becomes tough and strong, 
the centre portions of the fracture being moderately 
fine-grained throughout. A second series of observations 
dealt with the peculiarity noticed in the examination of a 
large number of annealed sheets, namely, that when their 
thickness is less than 18 B.W.G. they are never brittle ; 
those between 10 and 20 B.W.G. occasionally are, and 
that thicker ones develope a structural weakness diagonal 
to the direction of rolling, causing them to break into 
rectangular fragments when struck with a hammer. 
This the author attributes to the development of cubic 
cleavage in the plate, supporting his view by numerous 
microscopic and other illustrations. It is very much to 
be regretted that the author was unable to be present, 
as in his absence the discussion upon his communication 
was not such as might have been expected, considering 
the interest of the subject. For the most part it was 
confined to discussing the propriety of the nomenclature 
proposed for the description of the observed structures, 
and these were generally disapproved, it being held that 
it would be better to adhere to the ordinary terminology 
of physical crystallography rather than to introduce new 
terms, or to use old ones with new meanings. The chief 
practical point, namely, that a high temperature is 
necessary in annealing, was corroborated by several 
speakers, and an interesting confirmation was subse- 
quently given by Mr. Géransson, of Sandvik, who sub- 
jected pieces cut from a sample of a cracked galvanised 
sheet laid before the meeting by the President to different 
methods of annealing, with the result of developing 
almost any kind of structure at will, which samples, with 
a note upon them, were produced on the occasion of the 
visit to the works a few days later, the most successful 
results being obtained when a very high initial teim- 
perature was employed for a short time. 

The next paper on the list was that by Professor J. 0. 
Arnold, of University College, Sheffield, on the ‘‘ Micro- 
Chemistry of Cementation,” describing in considerable 
detail the chemical and structural changes effected in 
wrought iron bars by conversion into blister steel by 
cementation in the ordinary manner as practised at 
Sheffield. This is one of the most important papers 
that has been communicated to the Institute for some 
time past, and its value is much enhanced by the excel- 
lent illustrations reproduced from water-colour drawings 
made by the author's colleague, Mr. F. Ibbotson, B.Sc. 
The samples examined included the original Swedish bar 
iron with 0°05 per cent. carbon, and converted bars of 
various tempers, including No. 2 (0°05C); No. 3 
(1:13 C); No. 4 (1°33 C); No. 5 (1°60 C); No. 6 (1°80 C); 
and a *‘ glazed”’ or doubly-converted bar (1°90 C). The 
latter represents nearly the extreme term of cementa- 
tion, which corresponds to a maximum of about 2 per 
cent. of carbon, which can scarcely be exceeded even 
after ten conversions, and in such cases a large propor- 
tion of the carbon is found to be present as graphite, 
the particular characters of which are known as aired 
bars, due to the introduction of air through cracks in 
the roof of the cementation pot during cooling, is shown 
to be due to the complete removal of the carbon from 
the outer layer of the bar to a depth of about ,)in., the 
empty spaces being partially filled by oxide of iron. 
The author’s investigations have, however, not been 
completed ; but as regards the question of the diffusion 
of carbon in iron, he has arrived at the following pro- 
visional conclusions :— 

1, That the diffusion of carbon in the process of cementation 
presents two distinct varieties of “interpenetration.” (a) The 
interpenetration of the substance corresponding with the formula 
Fe.,C and pure iron. (+) The interpenetration of the normal 
carbide Fe,U and the subcarbide Fe ,C. 2. That the interpene- 
tration of Fe,,C and iron is more rapid, and takes place at a lower 
temperature than the interpenetration of Fe.,C and Fe,C. 3. («) 
That the interpenetration of Fe,,C and Fe begins at Ar2—about 
750 deg. Cent.—and is coincident with the evolution in vacuo of 
gases from the iron. (/) That the interpenetration of Fe. and 
Fe,C does not take place till a temperature of about 950 deg. Cent. 
had been reached. 

From these it may be inferred that it would be possible 
to convert iron up to the saturation point (0°9 per cent. 
carbon) at a heat of about 800 deg. Cent., but that it is 
not possible to produce the supersaturated high-numbered 
bars unless the temperature be about 950 deg., which is 
what is done in practice. This is confirmed by some 
results communicated to the author by Mr. Winder, of 





the Continental Steel Works, Sheffield, who has found 
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that, although small bars could be rapidly brought up to 
the saturation point, further additions of carbon could 
only be made with extreme slowness, or at the rate of 
about 0°05 per cent. per diem. 

This paper, which was only given in brief abstract by 
the author, brought out no discussion other than a 
general commendation of the excellent character of the 
work, in which we heartily join, and the secretary pro- 
ceeded to read the next, ‘“‘ On the Action of Metalloids 
on Cast Iron,” by Guy R. Johnson, of Embreville, 
Tennessee, the author not being present. This is astudy, 
from an American foundryman’s point of view, of the 
relation between the physical properties and chemical 
composition of cast iron, as gerived from three years’ 
working of a blast furnace, making a strong foundry iron 
low in silicon—1'11 per cent.—with coke from materials 
not described. These results do not seem to differ 
materially from those obtained by his European brother, 
namely, that the strength of cast iron increases with the 
proportion of combined carbon; that silicon tends to 
promote greyness and softness, sulphur whiteness and 
hardness, manganese being similar in action to the last, 
but valuable in removing the hardness due to sulphur in 
the cupola; and other excellent propositions of the same 
kind not startling from their novelty. 
position appears to be in regard to phosphorus, which the 
author considers as unquestionably tending per se to 
convert graphitic carbon into the combined state. ‘‘ The 
best proof of this is to be seen at furnaces making 
Thomas pig for conversion into steel, such iron contain- 
ing less than 1 per cent. of silicon, 0°6 sulphur, and 
2 per cent. in phosphorus, is almost always pure white, 
and very brittle.’ This paragraph furnished the principal 
point of discussion to a rather idle meeting, as the 
author had omitted to notice that such metal 
usually contains about 2 per cent. of manganese, 
which probably had more to do with its white 
character than the phosphorus. In another place, 
however, he points out that the difference in fracture of 
chilled castings high and low in phosphorus containing 
the same silicon is very decided. With the latter the chilled 
portion passes almost insensibly into the grey background, 


The only new | 


while with more phosphorus there is a straight and sharp 
line of demarcation between them. This, we believe, 
has been observed in European works making chilled 
castings, but whether phosphorus has much to do with 
it is another matter. The same sharp demarcation is 
very decidedly seen in the cast iron used in the Lanca- 
shire forges in Sweden, where it certainly cannot be due 
to such a cause. The paper contains an extended series 
of numerical data by way of appendix, and was rightly 
welcomed by the President as a valuable addition to the 
literature of the subject. The American practice of pur- 
chasing foundry iron by analysis instead of by fracture 
alone was also commended, and Mr. Snelus congratu- 
lated the chemists upon this tendency, as giving them a 
hope for employment when Mr. Sandberg has succeeded 
in eliminating them from the control of rail specifica- 
tions. The very general use of cast iron in America for 
many purposes where wrought iron or steel are employed 
in Europe, particularly for railway wheels, was com- 
mented upon by Mr. Hunt, which brought up Mr. 
Sandberg with an energetic repudiation of any such 
material for European railways, which he hoped would 
always keep clear of cast iron wheels. 

Mr. H. G. Turner next read a short account of his 
voyage from Victoria Haven on Ofoten Sound, to the 
Kirunavaara and Luossovara iron ore deposits, which 
he undertook in connection with the same places, 
made for Stockholm. Hiring a steamer at the Lofoten 


| Islands, he proceeded to the Atlantic terminus of the line, 
| and following the portion of the road bed already graded, 
| he made his way on foot to the head of the pass dividing 


| 
| 





Norway-from Sweden at a height of between 2000ft. or 
3000ft. above the sea level, and thence passing by boat 
over the Tornea Triisk, a great lake, about sixty miles 
long, at the head of the Tornea River, followed that 
stream to the nearest point to Kirunavaara, where he 
arrived some days before the Stockholm party, and only 
joined them at Gellivara on the return trip. This com- 
munication, though interesting, received but slight atten- 
tion, as, at this period, the meeting-room which during 
the morning had been about as thinly attended as is 
usually the case when papers such as have been described 





above are under discussion, gradually filled up with 
members and ladies in anticipation of the visit of H.M. 
King Oscar II., who had graciously signified his intention 
to be present during the meeting, and shortly after noon 
the royal party, consisting of the King, the Crown Prince, 
and Princes Carl and Eugéne, arrived and took their 
seats upon chairs of State on the platform. 

The President then made a speech of welcome to his 
Majesty, as follows :— 

May it please your Majesty, 

It is my great privilege to thank your Majesty, on behalf of the 
members of the [ron and Steel Institute, for the great honour 
conferred upon them by your Majesty’s being graciously pleased 
to take part in our proceedings, 

The high position your Majesty fills in Literature, Art, and 
Science, is known throughout the world ; and the interest your 
Majesty takes in the progress of metallurgy is shown by the great 
honour you have conferred upon this Institute by allowing your- 
self to be nominated an honorary and honoured member of the 
Iron and Steel Institute. 

This visit of the Iron and Steel Institute of Great Britain is 
one of the series of visits made to foreign countries, but it bids 
fair to be one of the most agreeable and interesting of them all. 
The gracious recognition of your Majesty, and the courteous 
reception accorded by all of your Majesty’s subjects to the 
members of the Institute, will make this visit the most memorable 
in the history of the annals of the Iron and Steel Institute. 

To which his Majesty replied as follows :— 

Mr. President and Gentlemen, 

I beg to return my most heartfelt thanks to you for this kind 
reception on my coming to take part with you in the proceedings 
of this meeting. I regard it as a signal honour that the Iron and 
Steel Institute of Great Britain has elected me as an honorary 
member, I bid all heartily welcome to my country, and trust that 
your visit here will be profitable and pleasant to all the members 
of your society, and that you will carry away with you only 
pleasant memories when you return to your homes, Centlemen, 
[ thank you. 

The members having resumed their seats, a short 
paper on the * Action of Explosives on the Tubes of 
Steel Guns” was read by Professor Roberts-Austen. 
This described a somewhat difficult investigation of the 
character of the changes effected in the metal of a deeply 
eroded 4*7in. quick-firing gun, undertaken with a view 
to determine possible chemical changes in the metal 
under the joint action of the intensely high temperature 
and mechanical stress produced by the explosion of 
cordite. So far, at least, the result has been negative, 
as no change attributable to chemical action can be 
detected, although in some parts of the bore the micro- 
photographs show a thin crust of re-deposited material, 
analogous to a geological section with a sedimentary cap- 
ping upon crystalline strata below. The discussion upon 
this paper principally turned upon the causes of erosion, 
some members being inclined to attribute it to solid un- 
consumed particles, but the true cause, namely, the 
escape of gas past the gas check at the base of the pro- 
jectile, was prominently noticed by Mr. T. Nordenfeldt, 
and another member recalled the late Professor Daubrée’s 
experiments on the artificial production of scored surfaces 
similar to those of meteorites, by allowing the gases of 
burnt dynamite to escape through a very small hole in 
a projectile too strong to be burst. At the end of the 
discussion, his Majesty took his leave of the meeting 
and was conducted out of the hall by the President and 
members of Council. 

The remaining papers have been taken as read. The 
business of the meeting was concluded by passing votes 
of thanks to Baron Tamm, Governor-General of Stock- 
holm, and president of the Jernkontor and of the 
Reception Committee ; to the Board of Managers of the 
Jernkontor ; to Director-General Akerman; to Mr. J. C. 
Kjellberg, secretary; and the members of the Local 
Committee, for the admirable manner in which the 
meeting had been carried out, and for the splendid and 
gracious hospitality extended to all the members. Similar 
votes were also given to General O. M. Bjornstjerna, 
president, and the members of the Council of the 
Riddarhus, for the use of their grand historic building 
for the purposes of the meeting, which was certainly well 
deserved, as it is by far the most agreeable meeting place 
that the Institute has been favoured with for many years; 
and to various owners of works, the State Railway 
Department, and the Swedish Engineers’ and Architects’ 
Societies, for their respective services ; and with a final 
vote to the President, proposed by Professor Howe and 
seconded by Director-General Akerman, the meeting 
finally adjourned, to meet next May in London, under 
the presidency of Professor Roberis-Aus‘en, as Mr. Martin’s 
term of office comes to an end with the present year. 

In the evening of Saturday the members were received 
by H.M. King Oscar, at the Summer Palace of Drott- 
ningholm, on Lake Miilaren, about seven miles from 
Stockholm. Starting shortly before sundown, the visitors 
were conveyed by three steamers to the palace, where 
they were welcomed by the Royal Marshal of the Court, 
and had the opportunity of examining the valuable 
collection of artistic and historic relics, especially those 
of the latter part of the 17th and beginning of the 18th 
centuries, in which the collection is especially rich, until 
nine p.m., when the company mustered in the principal 
room to await the arrival of the King and Princes, who 
joined the party, and for some time were engaged in 
animated and friendly conversation with their guests, as 
many of the number as possible being personally intro- 
duced to his Majesty, and receiving the honour of a few 
words of gracious compliment. 

Supper was then served in the usual Swedish fashion, 
the health of the Institute being proposed by the King in 
excellent English, which was responded to by the Presi- 
dent, who proposed the health of King Oscar, who in his 
turn gave her Majesty the Queen of England, the 
National Anthem of either country being given in due 
order. The return journey, about 11 p.m., was marked 
by charming illuminations and fireworks, commencing at 
the palace and continued at all the villas and pleasure 
residences om the shores of the lake, the signal for the 
latter being given by the steamer carrying the Swedish 
visitors, so that there was a continued succession of 
surprises until Stockholm was reached, when a most 
charming entertainment came to an end. 
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TEA MAKING IN CEYLON. 
[By our Special Commissioner. | 
Kanpy, CEYLON. 

AFTER dealing with the question of railways in Ceylon, | 
and incidentally with the strong feeling of the industrial | 
population that narrow-gauge linesshould be run through- | 
out the planting districts, it is only natural that one 
should give some consideration to the staple product for ! 
the transportation of which such lines 
would be used. I cannot claim to be 


ticular plant, which bears practically all the year round, 
is considerably more hardy, certain, and free from disease 
than any of the above. 

The first of the photographs I fsend represents a 
characteristic tea plantation or ‘‘ garden,” as most of the 
tea is cultivated in the hilly districts and among some- 
what similar and always beautiful surroundings. The 
second one gives an outside view of a large factory. 
This factory, as is very often the case with others in this 


with the ordinary trays on which the lsaves are spread, 
so that the air can get all round them. Often these 
rooms are supplied with a hot blast from the tea-drying 
machines down below, so that the withering may be effected 
more rapidly, and the ventilation of them is always very 
carefully attended to, withering being carried on to the 
best advantage in a hot and, as far as possible, a regular 
atmosphere. When the leaves by this process have 
attained what may be described as a flabby condition, 

they are taken down to the rolling 

machines, some of which can be seen 





a judge of Ceylon tea. Experts tell 
me that it is not so good as Chinese 
product, but that it is more regular in 
quality, and that the mechanical pro- 
cesses by which it is handled make it 
more popularin England than Chinese 
tea, the methods with regard to the 
manufacture of which are stated to 
be dirty, and the gathering of which 
is regulated with no system; with the 
consequence that wrong portions of 
the plant often find their way to the 
consumer. 

Another reason I believe why Ceylon 
tea is more in demand with us than 
Chinese, is that it is very much 
cheaper, and that the Russians out- 
bid us for all the best qualities of 
Chinese tea. However this may be, 
one thing is certain, and that is that 
there has been of late, and there still 
exists, a great boom in the Ceylon 
article. Under these circumstances, 
and bearing in mind that very little 
notice has been taken of tea machinery 
in technical journals, including, I 
believe, THE Encrnerr, I am sending 
herewith a number of very interesting 
photographs, which serve to give a 
clear idea of the processes to which 
tea is submitted in this country. 

It will be remembered that the 
pioneers of planting in Ceylon devoted their energies 
mainly to the production of coffee, and that, after making | 
an enormous success of it for many years, they eventu- 
ally came to dire misfortune through disease attacking 
and practically destroying their plants. The present- 
day planters who have to do with tea can congratulate 
themselves that, unlike coffee, tobacco, and other plants 
which are cultivated industrially in the tropics, their par- 


| large diameter pipe in the foreground. 








Fig. 2-A CEYLON TEA FACTORY 


country, is driven by water-power, the supply in this 
instance being conveyed to the turbine by means of the 
When the gangs 
of coolies who have been employed in gathering the leaf 
arrive at the factory, the contents of their baskets are 
weighed, after which the leaf is taken into the withering- 
room, usually on an upper storey. The third illustration 
—page 254—gives the interior of one of these rooms, 





in photographs 4 and 5—page 254— 
more particularly in the latter, as the 
former gives a general view of the 
interior of a tea factory. There are 
two or three types of rolling machines, 
and, as opinions vary considerably as 
to the efficiency of these, one cannot 
say very much on their relative merits. 
Planters differ in their ideas as to how 
a leaf should be rolled, and this varies 
with the type of the machine used; 
and on an individual machine the 
rolling can be varied to a certain ex- 
tent by adjustment; and the degree 
of tightness to which the leaf is rolled 
is also determined by the adjustment 
of the machine and the length of time 
during which the leaf is submitted to 
this operation. 

The general principle on which these 
machines are made will be seen from 
the photograph. The tea leaves are 
placed in a hopper at the top of the 
machine, from which they find their 
way down between the rolling discs, 
which are rotated by cranks in such a 
manner as to roll the leaves. It is 
usual for the leaves to be subjected to 
this process for about half an hour, after 
which they are passed through a dis- 
integrator, to separate the leaves, 
which cling together in masses, and 
after this the process of rolling is repeated. Before 
being placed in the drying machine the leaves are 
laid out on a floor under cloths for purposes of 
fermentation. 

Photograph No. 6 shows a drying machine. There are 
two or three types of dryers; into some of these the 
leaves are taken by means of an automatic feed, and 
with others the leaves are spread out on trays and 




















Sept. 9, 1898 THE ENGINEER 251 
en a 
pushed through the machine by hand. The air in the) pH SUPPLY OF ELECTRICITY TO LARGE| used very high pressure in the conductors. As the busi- 
drying machines 1s usually heated to a temperature of DISTRICTS. ness of supply grew it became clear that it was imprac- 
190 to 210 deg. When properly dried, the tea leaves nigh ticable to place the stations in the centre of the area sup- 
NO. 1. 


assume for the first time the appearance of the tea with 
which we are familiar in England. re 

After the drying comes the sifting, which is carried out 
on a machine fitted with reciprocating trays placed at an 
as shown by the illustration No. 7. 
packing in chests, and photograph 8 — 
The 


angle, a 
process is the 


an ingenious little machine for this purpose. 


chest to be filled is placed on the table of this ma- 
When 


chine, and cramped in position. set in motion 
this table vibrates 
with extreme rapidity. 

Until this method was 
prought out, the fill- 
ing by hand was a con- 
stant source of expense 
and trouble, as, how- 
ever skilful the men 
employed might be, 
the consistency and 
lightness of the tea 
leaf did not lend itself 
to regular packing. 
Consequently, unless 
extremely small quan- 
tities were placed in 
at a time, and almost 
each handful pressed 
down, it would be 
found, when the chest 
was apparently full, 
that it was possibly 
under weg owing to 
the irregular packing. 
The effect of this vi- 
brating process, how- 
ever, is to keep the 
leaves in a constant 
state of rapid move- 
ment, and they, shake 
themselves down into 
place automatically. 

Consequently, pack- 
ing by this means is 
extremely rapid and 
regular, and very easy 
to carry out. 

The manufacture of 
tea machines is at 
present in the hands 
of a very few makers, 
and, although many of 
them are extremely ingenious, one would think that the 
limit of perfection had not yet been reached. The pro- 
cesses I have briefly enumerated above are all very satis- 
factory, but the expense in tea manufacture mainly lies 
in the enormous amount of handling that is required. 
The laying out on trays in the withering sheds in itself 
entails a very great amount of labour, and although 
certain ingenious inventions have been brought out 
with a view to obviating this, they have not met with 
very great.success, or, at all events, not with the 
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Fig. 7—ROLL BREAKER AND SIFTING MACHINE 


general approval of the planters. Automatic withering 
has also been tried, but the objection urged against 
this is that it damages the leaf to some extent by rolling 
it prematurely, that is to say, before it is fully withered. 
These difficulties will, no doubt, be ultimately overcome, 
in which case the price of Ceylon tea, which, I under- 
stand, is already extremely low, may possibly be reduced 
still further. 








THE Late Dr. JoHN Hopktnson.—At a special meeting of the 
Council of the Institution of Electrical Engineers held August 31st 
the following resolution was passed unanimously :—‘‘ That the 
Council of the Institution of Electrical Engineers do hereby place 
on record this expression of their sincere sorrow and deep regret 
for the great and irreparable loss sustained by the Institution 
through the untimely and calamitous death of Dr. John Hopkinson, 
F.R.S., Past President of the Institution of Electrical Engineers, 
Major commanding the corps of Electrical Engineers, Royal Engi- 
neers (Volunteers), and Professor of Electrical Engineering in 
King’s College, London.” It was further decided that, subject to 
it being consonant with the wishes of the family, the members of 
the Council should attend the funeral as representatives of the 
Institution, Owing to the sudden alteration in the arrangements 
for the interment, however, it was impossible for them to carry 
out their intention ; but Professor Ewing, member of Council, 
who was in Switzerland at the time, was accessible by telegraph, 
and was therefore able officially to represent the Institution, and 
po name to lay a wreath of flowers upon the grave of his former 
colleague, 


The final | 





Tue distribution of electrical energy has long since 
passed through its early stages, and is now entering upon 
an entirely new phase. While the engineer who has not 
devoted special attention to the subject may think the 
| present generating stations of the supply companies of 

very considerable size, we believe that ere long they will 
be quite thrown into the shade by the vastly larger con- 
cerns which are about to come into existence. Before 





Fig. 8—PACKING™ MACHINE 


dealing with the subject proper, it may be well just to 
glance at the history of electric lighting in this country. 
In the early days, small generating plants were put down, 
almost in an experimental manner, to supply light to a 
single house or group of buildings, and after confidence 
in the illuminant had been gained it was soon proposed 
that companies should be formed to supply electricity. 
Parliament set its face from the first against creating a 
new monopoly, and decided that a limited term should 
be allowed to any company in which to supply electricity, 
and at the expiration of the term the local authority was 
to have power to exercise the option of buying up the 
| rights of such a company. The first Act of 1882 pre- 
| scribed a limit of only twenty-one years for the term, 
but this was obviously much too short, and practically 
| nothing was done, and no progress was made in the 
| adoption of electricity as an illuminant. In 1888, how- 
| ever, a new Act was passed which increased the term to 
| forty-two years, and this gave a vast impetus to the 
business, and was followed by the formation of numerous 
electric lighting companies. The persons desirous of 
supplying the current were known as “ undertakers,” and 
they were required to obtain authority from the Board of 
Trade, which granted either a licence or a provisional 
order. These powers were in the first instance obtained 
solely by private companies, of which one of the first in 
the metropolis was the Kensington and Knightsbridge 
Company. The whole of the early work was carried 
out either by direct-current plant working at a 
pressure of about 100 volts, or by alternating- 
current plant working at a pressure not exceeding 
about 1000 volts. The pressure of the supply de- 
livered to the consumer was practically uniform at 
100 volts, as this was then the maximum pressure for 
which the incandescent lamp was made. In the case of 
the alternate current the pressure was transformed down 
to 100 volts by means of converters, each consumer 
being provided with a special apparatus. As soon as 
Dr. Hopkinson invented the three-wire system it was 
adopted by most of the direct-current companies, as it, 
of course, enabled a great saving to be effected in the 
initial cost of conductors by doubling the potential of 
supply. At that period the ideal scheme was to build a 
generating station as near as possible to the centre of the 
area to be supplied and distribute by radiating feeders. 
After the lapse of a few years it appeared that the direct- 
current companies were making steady profits, and 
municipal authorities began to consider the advisability 
of themselves undertaking the supply of electricity. In 
order to avoid the creation of monopolies in the metro- 
politan area, the general practice of the Board of Trade 
was to grant Provisional Orders to two, but not more 
than two, separate companies for supplying in the same 
area; and it endeavoured, so far as was possible, to 
secure the rights to one body supplying direct current 
and to another supplying alternate current. 

The system of comparatively small generating stations 
in the centre of the area supplied was fairly satisfactory, 
so far as the efficiency of distribution was concerned, but 
objections arose on the ground of nuisance caused by 
vibration, smoke, and noise. One large concern—the 
London Electric Supply Corporation—boldly started its 
generating station entirely outside the area of supply, and 











plied in the case of large towns; and this point was 
accentuated still more in the case of the metropolis. 
Up to the present time electricity has been used prin- 
cipally for lighting purposes, but it is now obvious 
that this use of the energy will be only a part, and 
perhaps a comparatively small part, of the future business 
of supply. Electrical energy will in the future be used 
for tramways, light railways, for the working of electric 
motors in factories, workshops, and private houses, and 
also for trade purposes, such as bleaching and the prepara- 
tion of chemical products. With such a vast future field 
the problem of supply becomes entirely different, and the 
present system of procedure is out of the question. It 
is clearly seen that in the future electricity will be 
supplied most profitably ‘in bulk,” and the generating 
stations will be of enormous size when compared with 
those at present in use. Such stations have already 
been started in other countries; the Falls of Niagara 
are supplying a large amount of power, and in Western 
Germany there are several stations which transmit 
electricity to very considerable distances. It has already 
been proposed to place the generating stations close to 
the collieries, and thus to avoid the cost of transport of 
fuel ; these stations would produce electricity, and trans- 
mit it over a comparatively large area. The conditions 
described above are, of course, vastly different from any 
which have as yet been dealt with in this country; and 
in order to avoid granting a monopoly to a private concern, 
it will be necessary to arrange powers for purchase. The 
details, however, are by no means simple, for with 
the present system a local authority would be able 
to buy in a certain case merely a set of feeders 
buried in the streets, while another would obtain a 
generating plant, but no feeders. The whole question 
became pressing, as there were two proposals brought 
forward—one in the form of a Bill by the General Powers 
Distributing Company, which desired to obtain powers 
to erect a generating station at Warsop, in Derbyshire, to 
supply a large number of towns, including Derby and 
Nottingham ; the other was in the form of a demand for 
a Provisional Order for a company to undertake supply in 
the Birmingham district. The Bill was read a first time, 
and the second reading postponed, and the granting of 
the Provisional Order was also postponed; meanwhile a 
Joint Committee of the two Houses of Parliament was 
nominated to consider the question. 

The chief points of difference between the methods of 
the proposed new companies and those now at work are 
that, while the latter supply electricity in comparatively 
small quantities to a large number of consumers, and 
therefore have necessarily a large and complicated 
system of low-tension distributing network, the former 
will supply energy only in bulk to large consumers, or to 
bodies who will themselves distribute the current again 
to small consumers; in fact, the difference is between 
the wholesale and retail sale of energy. The large com- 
panies will have a comparatively simple network of 
feeders working at very high potential alternate current, 
probably, in some cases, as high as 20,000 volts. It is 
stated that under such conditions it will be possible to 
supply energy in bulk at prices from 1d. to 14d. per unit. 
The use of such very high potential, of course, requires 
great care, and raises doubts as to the probable effects 
upon telegraph and telephone lines. 

The members of the Committee were Viscount Cross, 
Viscount Knutsford, Lord Monkswell, and Earl Spencer, 
for the House of Lords, and Mr. Ashton, Lord Balearres, 
Mr. Kimber, and Sir Leonard Lyell, for the House of 
Commons. 

Their report runs as follows :— 

The Select Committee appointed to join with a Committee of 
the House of Lords to consider and report :— 

(1) Whether, notwithstanding the provisions of Section 12 (1) 
of the Electric Lighting Act, 1882, powers should be given in any 
cases for acquiring land compulsorily for generating stations ; and, 
if so, under what conditions as respects liability for nuisance, 
notices to surrounding owners, and otherwise. 

(2) Whether compulsory powers of acquiring land for generating 
stations, if proper to be given in any case, should be given where 
the wore lh site is not within the area of supply. 

(3) Whether, in case of a generating station, however acquired, 
not being situate within the area of supply, power should be given 
for the breaking up of streets between the generating station and 
the boundary of the area of supply. 

(4) Whether powers should be given in any case for the supply 
of electrical energy over an area including districts of numerous 
local authorities involving plant of exceptional dimensions and 
high voltage, and, if such powers may properly be given, whether 
any, and what, conditions should be imposed (a) with respect to 
system and plant, and to the construction and location of generating 
stations, in view of the powers of purchase conferred upon local 
authorities by Sections 2 and 3 of the Electric Lighting Act, 1888 ; 
() with respect to the relations of the promoters to other under- 
takers and to local authorities within parts of the area. 

(5) Under what conditions—if any—ought powers to be conferred 
upon promoters seeking to supply electrical energy to other under- 
takers and not directly to consumers ? 

Have considered the matters to them referred, and have eed 
to the following report:—The Committee have taken evidence 
from Sir Courtenay Boyle, K.C.B., the Right Honourable the 
Earl of Morley, the Honourable Chandos Leigh, Q.C., Mr. Preece, 
C.B., Engineer-in-Chief and Electrician to the Post-office, and 
from Major Cardew, Electrical Adviser to the Board of Trade. 

Counsel appeared before the Committee on behalf of the follow- 
ing :—(1) Central Electric Supply Company, Limited ; (2) Chelsea 
Electricity Supply Company, Limited ; (3) General Power Dis- 
tributing Company ; (4) Midland Electric Corporation for Power 
Distribution, Limited ; (5) House-to-House Electric Light Supply 
Company, Limited ; (6) Kensington and Knightsbridge Electric 
Lighting Company. Limited ; (7) London Electric Supply Corpora- 
tion, Limited ; (8) County of London and Brush Provincial Electric 
Lighting Company, Limited; (9) Westminster Electric Supply 
Company, Limited ; (10) Corporation of Doncaster ; (11) Corpora- 
tion of Glasgow ; (12) Corporation of Huddersfield ; (13) Corpora- 
tion of Ilkeston ; (14) Corporation of Lincoln ; (15) Corporation 
of Manchester ; (16) Corporation of Nottingham ; (17) Corporation 
of Retford ; (18) Corporation of Rotherham ; (19) Corporation of 
Salford ; (20) Corporation of Sheffield ; (21) Corporation of Wolver- 
hampton ; (22) London County Council. The Corporation of 
Edinburgh and the Metropolitan Electric Supply Company 
eo before the Committee by their parliamentary 
agents. 
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The several Bills now pending in Parliament in which effect is 
proposed to be given to new developments of the electrical 
industry have been brought to the notice of the Committee, but 
they have not considered them in detail nor taken any evidence 
upon them. They have treated them only incidentally as showing 
the lines upon which the industry is likely to expand. They have 
laid down the general principles which they suggest should guide 
Parliament at the Board of Trade ; but whether those principles 
should in whole or in part be applied, and whether any and what 
special conditions aout be imposed, must, of course, be decided 
in each individual case according to its merits, 

The Committee have heard all the witnesses tendered by the 
several parties, and have agreed upon the following answers to 
the several questions referred to them :— ; 

Question 1,—(a) The proved — advantages of electrical 
energy in the generation of light and power warrant, in their 
opinion, the granting to undertakers of compulsory powers for 
acquiring sites for generating stations and lands or easements for 
pipes and mains therefrom, and other works, (}) Provision should 
be made for the granting of these powers in the Provisional Orders 
of the Board of Trade, subject to confirmation by Parliament. 
Such provision would facilitate a continuance of the existing 
practice according to which more or less uniform conditions under 
which undertakers are to work are provisionally settled by the 
Board of Trade. Procedure by Private Bill should be reserved, 
as at present, for exceptional cases. (c) Such powers may be given 
either to local authorities or to incorporated companies, whether 
the incorporation be by Special Act or Provisional Order, or under 
the Companies Acts. (d¢) With respect to liability for nuisance, 
they are of opinion that where the site for a generating station is 
acquired under compulsory powers, and is specified in the Pro- 
visional Orderor Special Act, the undertakersshould not besubjected 
to any further liability than that which, according to Lord Blackburn 
—Geddis 7. Bann Reservoir 3 App. Cas. 455*—is imposed by the 
common law in the case of persons exercising statutory powers and 
duties. On the other hand, where the site for a generating station 
is acquired by agreement, they think the undertakers ought to be 
subject to the liability imposed by the common law. (¢) With 
respect to notices, they think that the existing practice as to 
notices to the ‘ocal authorities and also to owners, lessees, and 
occupiers of lands proposed to be taken should be followed. With 
respect to notices in gazettes and newspapers, they do not suggest 
any amendment of the existing procedure. The amendment of the 
Electric Lighting Acts, necessary to empower the Board of Trade 
to grant compulsory powers, will, they assume, comprise provisions 
for notices and other matters of procedure, for which precedents are 
found in the Housing of the Working Classes Act, 1890, and in the 
Light Railways Act, 1896. ; 

Question 2.—Subject to the above observations, the Committee 
are of opinion that compulsory powers for the acquisition of land 
for a generating station, and lands or easements for pipes and mains 
and other works to the area of supply, may also properly be given 
where the proposed site is not within the area of supply. The 
jocal authorities for the district or districts in which the site is, 
und the owners, lessees, and occupiers should have the same 
notices and the same Jocus standi as if that district were the area 
of supply. Provision also should be made for serving notices to 
local authorities and owners, &c., of districts or land through 
whose districts or land mains are to be run from the generating 
station to the area or areas of supply. 

(Question 3.—In the case of powers being given for the erection 
of a generating station outside the area of supply, they think that 
powers may properly be given for laying the mains in streets lead- 
ing from the generating station to the boundaries of the area of 
supply. In such case the local authority liable to maintain these 
streets should have the same option of themselves breaking up and 
reinstating the streets at the undertakers’ expense as is now given 
in the Provisional Orders to local authorities within the area of 
supply, and should be empowed accordingly. The Committee are 

of opinion that while it may be advisable to maintain the veto of 
a authorities as to the erection of overhead wires, given by 
Section 14 of the Act of 1882, in respect of other electric wires, it 
is not advisable that in the case of overhead wires for traction 
purposes the local authority other than the London County 
Council and County Boroughs, should have an absolute veto. 
While due weight should be given by the Board of Trade to the 
representation of local authorities, the Committee think that in 
the case of wires for the purposes of traction, it would be sufficient 
to give a locus standi to such local authorities, 

(Questions 4 and 5,—Where sufficient public advantage is shown, 
powers may be given for the supply of electrical energy over an 
area including districts of numerous local authorities, and involving 
plant of exceptional dimensions and high voltage. The Committee 
further think that undertakings of this character may properly be 
authorised, on conditions differing in some respects from those 
imposed by and under the existing Acts. Among the undertakers 
referred to in the preceding paragraph will be found undertakers 
supplying energy chiefly in bulk, or wholesale to other under- 
takers, whether local authorities or companies, whose areas of 
supply are wholly or partly within the area of such bulk, or whole- 
sale supplying company, and who distribute the energy so obtained 
to consumers. As to giving compulsory powers of purchase of 
undertakings to local authorities, the Committee, without ques- 
tioning the policy of Parliament in having given such powers, 
observe :—First, that when the power of purchase was ted in 
1882 and 1888, no such schemes of supplying energy in bulk were 
contemplated as are now before Parliament. Secondly, that when 
the power of purchase was thus granted the question then before 
Parliament was chiefly one of light ; whereas the evidence given 
before the Committee shows that although electric light is at 
present the predominant feature of the enterprises now before 
the public and Parliament, the application of electrical energy in 
the form of power to an infinite variety of other purposes is likely 
to be in the near future the predominant feature and function of 
these undertakings. Thirdly, it does not appear to them that an 
undertaking supplying energy in bulk at high voltage and in com- 
paratively few mains is as a rule so desirable for the local authority 
to acquire as a low-voltage undertaking with many distributing 
mains. 

The Committee think the provisions of the Electric Lighting 
Act, 1888, enabling the local authority to purchase an undertaking 
after a term of years, inapplicable, as a general rule, to the case 
of an undertaker supplying energy in bulk at high voltage ; but 
there may be special cases where it is desirable that the local 
authorities should have the right to purchase reserved to them. 
To meet such cases they suggest that the Board of Trade should 
have power to insert the purchase clause in the Provisional Order, 
if the local authorities concerned can, in the opinion of the Board, 
show good cause for such a course. It is to be observed that the 
exemption from liability to compulsory purchase would not pre- 
vent local authorities, either alone or in combination with other 
local authorities, from applying for powers to purchase, but each 
ease would have to be judged on its merits, and such con- 
ditions imposed as might be thought fit. In cases of the exemption 
from liability to purchase it would be specially expedient in the 
interest of the consumers that some kind of sliding scale, as in the 
case of gas undertakings, should be imposed. 

In connection with this question of purchase under Section 2 of 
the Act of 1888, evidence has been given to the effect that with a 
view to secure in London one and the same time for the execution 
of the powers, the Board of Trade have in so.ne cases imposed 


* Lord Blackburn’s opinion is in these words: ‘It is now thoroughly 
well established that no action will lie for doing that which the Legisla- 
ture has authorised, if it be done without negligence, although it does 
occasion damage to anyone ; but an action does lie for doing that which 
the Legislature has authorised if it be done negligently. And I think that 
if by a reasonable exercise of the powers either given by statute to the 
promoters, or which they have at law, the damage could be pre- 
to make such reasonable 








ented, it is, within this rule, negligence not 
se of their powers.” 


upon undertakers a less term than 42 years within which they 
are liable to be purchased. The Committee suggest that if the 
full period of 42 years is not granted, and if a substantially shorter 
period is eh by the Board of Trade, the terms of purchase 
should in each case be reconsidered. The Committee consider that 
the provisions of the Electric Lighting Act, 1888, which require 
the consent of the local authority as a condition precedent to the 
granting of a Provisional Order, should be amended. In their 
opinion, the local authority should be entitled to be heard before 
the Board of Trade ; but should not have, so to speak, a pro- 
visional veto, only to be dispensed with in special cases by the 
Board of Trade, With respect to conditions, the Committee think 
it reasonable that where a local authority, or company having 
power to supply light within a certain area of supply, seeks to 
obtain compulsorily land for a generating station outside that 
area, it should not be allowed, except where Parliament or the 
Board of Trade decide otherwise, to supply from that generating 
station any area outside the area of supply of such authority or 
company. With regard to the powers of purchase conferred by 
Section 2 of the Act of 1888, they are of opinion that local autho- 
rities should be empowered to purchase undertakings tly 
outside their area of supply, on terms agreed upon by the Board 
of Trade. 

Provisional Orders.—The ordinary clause which forbids any con- 
nection with the earth, except with the approval of the Board of 
Trade, and the concurrence of the Postmaster-General, should be 
inserted in every case. As to — of telegraphs and tele- 
phones, the clauses now inserted in Provisional Orders seem to be 
sufficient in all ordinary cases ; and regulations to protect the 
public can be made by the Board of Trade under Section 6 of the 
Act of 1882. The clauses which protect gas and water pipes have 
worked satisfactorily, and should be continued, but the Committee 
would direct attention to the observations of Mr. Preece as regards 
the difficulty arising from the working of tramways by trolley 
wires. His suggestion as to a strong ‘‘ control clause” should be 
carefully considered. rag! are disposed to concur generally with 
Lord Morley and Sir C. Boyle in thinking that as compulsory 
powers are given solely for the benefit of the public, it would be 
desirable to make some provision against these companies being 
subject to foreclosure on mortgage, and against their rolling stock 
and plant being liable to distress, 

We shall now give a summary of the chief points 
brought out in evidence. The Committee began to hear 
evidence on April 21st, 1898, and the first witness called 
was Sir Courtenay Boyle, K.C.B., Permanent Secretary 
of the Board of Trade. He stated in evidence that the 
Board had for some years discouraged the granting of 


that a public concern might not be stopped. He thoy ht 
that the Committee should carefully consider whether ¢h 
present rules should be broken in the granting of pen 
pulsory powers to a limited company. He was yer, 
reluctant that Parliament should give up its sole powe 
of granting these compulsory powers. ¥ 
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Tur following are some details of how the coal was take 
by the Majestic, whose record performance in coaling shin 
was referred to in the “‘ Notes” a week or two since, Two 
derricks and two Temperleys were used. Four representative 
intakes of bags are: 


No. 1 No. 2 No. 1 No, 2 Total 

Time. derrick. derrick. Temperley. Temperley, hie mit 

4.20— 5 a.m. 225 35... MO. «178 ae 

7 —S8 am.* 255 810 80 315 1279 

8 —9 am.t 400 465 605 430 1900 
11 —1l2 noon. 4 495 390 


- SO a ee -. 1645 
* Twenty minutes of this hour was a “‘ stand easy.” +The best hour. 
This last hour is the most typical of the general run through. 
out. No breakages occurred during the time, but the 
coal could not be stowed faster, so the intake was checked 
The best hours were from 7 to 9. In these two hours 317 
tons were taken, but as the 20 minutes stand easy for break. 
fast occurred in them, these 317 tons were actually taken in 
in 1 hour 40 minutes. Eight to nine was the record hour 
190 tons. The coal was taken from the Throstlegarth, -g 
collier with fine large hatches and holds. 





THE Japanese ironclad Fu-Soo, launched on the Thames 
in 1877, and wrecked off Shikoku Island last year, has been 
re-floated, and is now being repaired for coastguard service, 
She was designed by Sir E. J. Reed, and in general arrange. 
ment of battery is a small edition of the French Devastation 
without the fore-and-aft guns of the heavier ship. She was 
originally barque-rigged, but was fitted instead with two 
military masts some few years ago. She took part in the 
battle of the Yalu, and was rather knocked about in it. This 
is the second man-of-war lately restored, the Argentine 
destroyer Santa Fé being the other. 





licences, and only gave Provisional Orders, of which 
316 had been granted since 1888, and of these 274 were 
still in force ; there were one or two instances in which 
powers had been granted by Private Bill in Parliament. 
At present the undertakers got their land by private 
agreement, and neighbours received no ofticial notice. 
With regard to the nuisance caused by generating 


following clause in the Provisional Order :—‘‘ Nothing 
in this Order shall exonerate the undertakers from 
any indictment, action, or other proceedings for 
nuisance, in the event of any nuisance being cated 
or permitted by them.” As there are at present 
usually two different bodies supplying energy in 
each metropolitan parish, it would cause considerable 
inconvenience if a third party were allowed to break up 
the streets for the purpose of laying mains for a generat- 
ing station outsidethe area. On the question of granting 
powers forthe compulsory acquisition of land, the witness 
stated that Parliament had granted such powers in very 
few instances. In the present Provisional Orders the 
undertakers were prohibited from erecting or laying down 
electric lines beyond the area of supply, but the Deptford 
station was a notable exception, and in that case the 
undertakers had voluntarily obtained wayleaves and a 
site for the generating station. He was advised that 
the road authorities have no power to give under- 
takers permission to break up streets outside their 
area. If Parliament should authorise generating stations 
outside areas of supply, then, when the purchase 
time comes, one local authority will be able to buy mains 
without a generating station, andthe other local authority 
will be able to buy a generating station without mains. 
At present the highest pressure in use was 10,000 volts 
from the generating station, but he believed a higher 
pressure was contemplated in the proposed stations. 
There is a Bill now before Parliament known as the 
General Powers Distributing Company’s Bill. Powers 
are asked for to supply an area embracing Doncaster, 
Sheffield, Chesterfield, Derby, Nottingham, Newark, 
Lincoln, Gainsborough, Retford, and other important 
places, from a generating station at a place called Warsop, 
the intention being to supply energy in bulk. None of 
the local authorities or local companies have at present 
a monopoly. The Provisional Order has been asked for 
but not yet granted for a district in the Midlands, Wed- 
nesbury being the centre, going to Wolverhampton, 
Smethwick, Dudley, Tipton, and other places. It is 
much about the same sort of district as is comprised in 
the General Power Distribution Company’s Bill. The 
witness thought that Parliament should hesitate in 
giving compulsory powers to a local authority to take 
works outside its area. 

Lord Balcarres asked the witness to take care that the 
Committee should have a suitable report upon the large 
electrical energy schemes in the west of Germany as well 
as those in America, and also to get particulars of the 
powers necessary for acquiring land in American cases. 

The next witness was the Right Honourable the Earl 
of Morley, Chairman of Committees of the House of 
Lords. His evidence showed that Bills were universally 
refused, and the system of obtaining a Provisional Order 
relied upon. He stated that there was a peculiar anomaly 
that a local authority coming to Parliament for a Tram- 
ways Bill would have compulsory powers to obtain its 
generating stations, and might hereafter use that station 
for lighting purposes. The witness then gave consider- 
able information concerning compulsory powers for the 
acquisition of lands. He thought that compulsory 
powers which might take the form of a concession which 
might be sold should be carefully guarded against; such 
powers have always been given on the understanding 
that they were for public advantage. It is worth notic- 
ing that the railways, gas companies, and water companies 
are not subject to foreclosure on mortgage. The only 





remedy of mortgagees is the appointment of a receiver, so 





stations, the witness said that it was usual to insert the | 








Tue Andromeda, sister to the Diadem, is due at Ports. 
;mouth from Pembroke on the 16th inst., subject to 
| satisfactory preliminary three hours’ trial of her engines, 


| QuvutcK-FrrERS have been substituted for the four old Gin. 
| breechloaders carried on the superstructure of the third-clas: 
battleship Hero. 





On the 12th the Terrible is to commence two further trials, 
one of eight hours at 22,000-horse power, the other four hours 
at the maximum horse-power—25,000. 





Ir has been given out that new American battleship 
designs must possess exceptional coal endurance and speed. 
Before the war these were two points that Americans more 
or less dogmatically laid down as of minor importance in a 
battleship. Both views can be defended by powerful argu- 
ments, and equally strongly attacked ; but the spectacle of a 
nation turning a right-about face, and basing its naval con- 
struction on the battle of Santiago, is very curious. The more 
we learn of that battle the more remarkable it appears. Do 
the Americans really believe that all future enemies they may 
meet at sea will be possessed of such a single-minded idea of 
flight as were the Spaniards at Santiago? We are not quar- 
relling with their new ideas, or comparing them with 
the old, but with the sentimentalism that is allowed to sway 
the matter. A desire to make Santiago an epoch looks to 
have as much or more to do with the change than conviction, 





TWENTY-SEVEN engine-room artificers were examined for 
the rank of artificer-engineer at Portsmouth on Monday. Few 
people outside a man-of-war engine-room have any clear idea 
as to what the new rank is, or entails. Whether it was ever 
required is more or less a moot question, except perhaps to 
the new warrants themselves. Probably, it was created more 
for the sake of a ‘ you-see-we’ve-done-something-for-the-en- 
gineering- branch ” than for any very valid reason. Executive 
rank to engineer officers in the engine-room is what is really 
demanded, and still more really needed, and the thing the 
Admiralty seem most to object to grant. Yet most captains 
—save the oldest stagers— must and do recognise clearly the 
peril of existing conditions. The stoker element grows con- 
tinually, and is perhaps the most difficult to manage. The 
difficulty is increased a thousand fold by the chief engineer 
being powerless to directly inflict punishment—he is denied 
the simple powers possessed by a captain of marines over his 
considerably more manageable men. In peace time, beyond 
that the chief engineer’s anomalous position is known to his 
men, nothing particularly inconvenient happens to anyone 
else. But war would bring quite another story. If ever 
discipline will be tried to the uttermost, if ever the need of 
full powers for immediate punishment of breaches will be 
felt, it will be felt down below in action. The idea—if such 
really exists—that this condition can be met by a temporary 
or hasty conferring of executive rank on engineer officers is 
absolutely wrong. It is habit with punishment in the back- 
ground that makes discipline; the engineer officer armed with 
the sudden power to inflict immediate punishment on men 
quite unused to his exercise of it would probably be in worse 
plight than with things as they are to-day. Unfortunately 
the splendid order preserved below at the time of the Victoria 
disaster is always a possible and plausible argument against 
making any alteration of existing conditions. But the 
Victoria suddenly and unexpectedly rammed, still more 
suddenly and unexpectedly sinking, does not reproduce the 
conditions in a battleship going into action. 








Wiru the increasing network of railways in the coal- 
mining district of South Russia, the output of native coal has 
assumed such proportions that it is now rapidly supplanting the 
British commodity, says Mr. Acting Consul-General Mackie at 
Odessa. Not only is the monopoly formerly enjoyed by British 
coal in South Russia now at an end, as is apparent from the large 
quantities of Russian coal brought to Odessa of recent years, amount- 
ing to some 250,000 tons annually, but British coal is rapidly becom- 
ing, if it has not already done so, an unimportant factor in the im- 
port lists, having fallen from some 261,000 tons, when duty free, 
to 50,950 tons in 1897, 
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RAILWAY MATTERS. 


We understand that the Victorian Government will 
shortly be coming on the English market for large contracts for 
rails and fish-plates, 

Tur Board of Trade have recently confirmed an Order 
authorising the construction of a light railway in the parish of 


Pewsey, in the county of Wilts, 


Tue length of the Russian railway lines, including 
those of Siberia and the Grand Duchy of Finland, opened for 
tratfic extended on January Ist, 1898, over 27,616 miles—of which 
5199 miles were provided with a double track. 


Tur principal Government railways remaining under 
construction at the end of the year in Russia were those of Central 
Siberia (about 533 miles), in the Trans-Baikal region (about 700 
miles), the Perm-Kotlas line (about 533 miles), and in the Trans- 
Caspian region (about 433 miles). Only a few of the private lines 
previously sanctioned were uncompleted. 


Tye Committee of the Bengal Chamber of Commerce 
have recorded their opinion that the Government would not be 
justified in expending the large sum of money required for the 
proposed extensions of the Assam-Bengal Railway from Habiganj 
to Shatnol, below Narainganj, and from a point opposite to 
(joalundo, to the ferry station, midway between Narainganj and 
Shatnol. 

Tue first railway in Archangel, that from Vologda to 
Archangel, in direct connection with the Moscow- Yaroslav-Vologda 
line, was opened for traffic in November last. The Perm-Viatka- 
Kotlass Railway is expected to be completed by the coming 
autumn, A company has been formed, under the title of the 
Kotlass-Archangel-Murman Company, with ten steamers and forty 
barges, for the transport of goods to and from this railway. 


CuarLeY, the dog at Windsor Great Western Railway 
Station, has just died under remarkable circumstances. He was a 
white terrier, formerly employed in collecting for the Widows’ and 
Orphans’ Fund, and was much petted by the officials. On hisremains 
being examined, six pennies, eleven half-pennies, and several 
stones were found in his stomach. He had been in the habit of 
running after the money thrown to him, and had accidentally 
swallowed the coins. 


Tur Great Central Railway—formerly the Manchester, 
Sheffield, and Lincolnshire Railway—ran their St. Leger trains 
with their latest type of express bogie engines, twelve in all of 
that type being employed. The company are just completing 
twenty more of this class, and half of them are already built. 
The engines are doing excellent work, one being found adequate 
to run on long trains where before two were required. Mr. 
Henry Pollitt, locomotive engineer, went over to measter to 
superintend the running of his new engines, which again gave 
capital results. 


A vive of railway is in course of construction in the 
mountain district of Kome, branching off at Avezzano to join at 
Sora the line already in existence which connects this latter place 
with the main line from Rome to Naples. A new line in this 
district has been opened, branching off from the station of 
Solmona on the Rome—Avezzano—Castellamare—aAdriatico line. 
It connects Solmona with Isernia southwards, the latter place being 
already connected with Cajanello on the main line from Rome to 
Naples. The new line is 128 kiloms. in length, and rises to 
947 metres above sea-level. It has cost £2,680,000. Only three 
trains are run daily, as on the majority of such local lines. 


Tur Locomotive Superintendent, New Zealand Govern- 
ment Railways, Mr. F. T. Rotheram, in his last report says :—I again 
desire to emphasise the opinion expressed in my last annual report, 
that the number of powerful locomotives should be considerably 
increased, and provision should be made for the permanent way 
and structures to permit using more powerful locomotives than 
hitherto in use on these railways, but which obtain in other coun- 
tries with the same gauge of railway. I cannot too strongly urge 
the absolute necessity for fitting the engines and rolling stock with 
an automatic continuous brake, The risks that are daily run, 
especially on the lines of railway with heavy gradients, should not 
be permitted to continue. 


Tue report of Lieutenant-Colonel Yorke to the Rail- 
way Department of the Board of Trade on his inquiry into the 
collision that occurred on June 22nd at 5.16 p.m. at Maryhill 
Station, on the Caledonian Railway, has just been published. 
Lieut.-Col. Yorke attributes the collision to a mistake on the part 
of Signalman George Morrison, who set the road and lowered the 
signals for the 4.25 p.m. train from Bothwell to run into the south 
dock, entirely forgetting that a train of empty carriages, with an 
engine attached, was standing there. Four passengers complained 
of slight injury, and a good deal of damage was done to rolling 
stock. Morrison, who had been on duty only 3} hours, frankly 
acknowledged his error, and made no attempt to excuse himself. 


Tur employés of the Caledonian Railway Company's 
locomotive department at St. Rollox, Glasgow, with their wives 
and families, the party exceeding 10,000 in number, visit Dundee 
on their annual excursion to-morrow—Saturday. This is the third 
of similar monster Caledonian trips, on the first occasion Perth 
having been the place selected for the day’s outing, and last year 
Aberdeen was visited. To transfer this vast mass of humanity 
from the West to the East of Scotland the railway company are 
providing ten of their most powerful engines, and 150 of their 
most modern carriages. From the programme it is evident that 
the day is to be spent to the best advantage. Two instrumental 
bands have been engaged, sailing on the river Tay is also to be 
provided, and special arrangements have been made to convey the 
visitors to the various parts of the city by means of tramcars and 
buses. Sir James Thompson, general manager of the Caledonian 
Railway, is expected to resent ; and Lord Provost McGrady 
will welcome the visitors on behalf of the Corporation, 


Tuer Midland corridor dining express which leaves St. 
Pancras for Manchester every evening at 6.45 met with a terrible 
mishap on Friday last at Wellingborough, whereby six persons lost 
their lives and upwards of thirty people received injuries more or 
less severe, The catastrophe was caused by a truck falling on to 
the rails just as the train was about to pass through at a speed of 
sixty miles an hour, there being a down gradient at this part. The 
collision with the truck throw the engine off the line, and the rest of 
the train ran by its own impetus between the engine and tender. 
The barrow was smashed into matchwood, and the express kept the 
line for some distance towards Kettering. Then it is supposed 
that the metal wheels of the barrow became entangled in the 
wheels of the locomotive, with the result that the engine left the 
rails, and, after ploughing up the permanent way for some dis- 
tance, ran into a siding off the main line, dashed into an embank- 
ment, rolled over, and dragged several carriages with it. Then 
an explosion of some kind took place at the front part of the train, 
and the broken woodwork of one of the carriages caught fire. The 
flames, however, were soon extinguished. It was found that the 
carriages, for the most , had kept the line, but several were 
badly ‘smashed up. It is generally considered probable that the 
number of deaths would have been greater had the first vehicle 
on the train not been an empty saloon, which acted as a sort of 
buffer. A further accident at this station was narrowly. avoided 
on Tuesday, when a goods train uncoupled from its engine, ran 
away down an incline, and a calamity was only aver by the 
prompt action of a pointsman, who turned the train off the line on 
wee another train was expected. The train was eventually 
rought to a stand without doing any damage. 





NOTES AND MEMORANDA. 


TuE first use of pneumatic despatch tubes was in 1853, 
when the Electric International Telegraph Company, under the 
direction of the late Mr. Josiah Latimer Clark, laid a tube from 
Founder’s-court to the Stock Exchange, in London, a distance of 
220 yards, 


TuE world’s exports of cotton goods amounted to about 
£100,000,000 in the year 1896. Of this, 95 per cent. is manufac- 
tured in Europe, and 5 per cent. in the United States, and only 
one-tenth of the latter amount is manufactured in the South where 
the cotton is grown. 


An important alteration is to be carried out in con- 
nection with the revolving light at Cape Gris Nez. A new light- 
house is to be erected, much higher than the present one, so that 
the light will be seen at a distance of forty-eight miles. It is to 
be an electric light having a white flash every second, and the 
ae of the ray, it is stated, will be no less than three 
millions, 


THE percentage of iron in the ore of Luossavaara is 
generally very high, ranging between 67 and 70°55, and lying in 
most cases between 68 and 69. The percentage of sulphur in a 
diamond boring core, according to Mr. Hjalmar Lundbohm, of the 
Swedish Geological Survey, amounted to 0°12, and in four samples 
from 0°03 to 0°065, and the amount of titanic acid was determined 
in some specimens at about | per cent., while in two boring cores 
there was found to be 1°5 and 1°4 per cent. titanic acid. 


A COMMUNICATION was made recently to the Paris 
a of Sciences by M. E.. Mack on the melting points of 
some substances under high pressures, The apparatus used gave 
a range of pressure from 150 to 2140 atmospheres, and fourteen 
determinations of the melting point of naphthalene were made at 
pressures between these two extremes. The results could be ex- 
pressed with sufficient accuracy by the formula ¢ = 79°8 + 0°0373 
» — 0°0000019 p?, and the last term being very small, the increase 
in the melting point is nearly proportional to the pressure. 


Some interesting historical particulars relating to the 
progress made in the treatment of cotton fibre during the last hundred 
years were contained in a paper read before the American Institu- 
tion of Mechanica] Engineers lately by Mr. Geo. A. Lowry, of 
Boston, Mass. As showing the growth of the cotton-growing 
industry in America, he states that in 1784 only eight bags of Sea 
Island fibre arrived in Liverpool. Whitney’s invention of the gin 
in 1791 gave a tremendous impetus to the industry, the crop having 
grown to 5,000,000lb. in 1793. The estimate of last year’s crop 
was 5,500,000,000 Ib. 


THE question of the porosity of thin steel plates under 
heavy hydraulic pressure having been raised, experiments have 
been carried out at the Washington Navy Yard, U.S.A., with the 
view of settling the point in a practical way. According to the 
Scientific American, pieces of sheet steel of jin., din., yyin., and 
Asin, in thickness were subjected to a water pressure of 6000 Ib. 
per square inch, and in no case was any percolation found, A Zin. 
rivet joining two jin, plates also proved tight under the same 
pressure. A test was also made to determine the friction of water 
under high pressure ; and, while it was inconclusive, there was no 
evidence that the friction of water under high pressure was any 
greater than the friction of water not under pressure. 


Tue first system of baling cotton, used in the year 
1780 to 1810, was that of tramping and mauling it into round bags, 
about 9ft. long and holding about 300 lb. This compressed the 
cotton to about 5 lb. per cubic foot. Then was introduced the 
wooden screw press, which compressed to a density of about 8 Ib. 
Between the years 1840 and 1860 were introduced the power screw 
presses, and about 1870 the steam press. The latter two forms of 
press are those most in use at the present time, and press cotton 
to about 12 lb, per cubic foot. The best results from these give 
but one-fourth of a load. In 1845 was introduced the Tyler 
hydraulic compress, and in 1874 the Morse steam compresses were 
introduced for the purpose of re-compressing the bales put up by 
the — and ginners. The pressure exerted by these gigantic 
machines is from 5,000,000 Ib. to 6,000,000 Ib. on each bale, or 
about 2800 lb. per square inch. 


A BELGIAN ministerial decree forbids the starting of 
gas and petroleum engines by pulling on to the spokes of the 
fly-wheel ; and a specialist in such engines writes to the Organe 
Industriel, of Liége, drawing attention to the want of clearness in 
this decree, and also the grave consequences it may entail for the 
numerous industries in which such engines are employed. It is 
well known, he observes, that for starting an explosion motor at 
least two revolutions must be made before it receives a motive 
impulsion. For small motors it is quite safe and easy to give the 
engine a few revolutions by pulling the fly-wheel round by hand ; 
but for larger sizes this work, if not dangerous, is fatiguing,“and 
requires too many hands, so that makers generally provide their 
motors with self-starters, the principle of which is to introduce an 
explosive mixture behind the piston, to be exploded after the 
crank has slightly passed the dead point. This method does not 
dispense with acting on the spokes of the fly-wheel, since the crank 
has to be brought to the dead point. But it is not likely that the 
decree is intended to interdict that operation, any more than that 
of acting on the rim of the fly-wheel, when it forbids action being 
exerted on the spokes. The following method, intermediate 
between the other two, is also employed :—A cylinder full of ex- 
plosive mixture is drawn in, while the fly-wheel is slowly turned for 
compressing this mixture, which is then ignited by turning the 
fly-wheel in the contrary direction, after which the engine will 
revolve in the normal direction. In this case action is exerted on 
the spokes or on the rim of the fly-wheel for two half-revolutions 
in contrary directions, and the fly-wheel is released directly the 
explosive mixture is felt to be ignited, so that there is no danger. 
Inasmuch as the decree aims at suppressing danger, the question 
is, Wherein does the danger consist ! 


Tue following are the conclusions arrived at by M. 
Compére, genere] manager of the Association des Propriétaires 
d’ Appareils & Vapeur, in consequence of his investigations into 
various non-conducting substances for cleading steam pipes and 
boilers. (1) Condensation in an uncleaded steam pipe is rather 
slighter in the case of copper than in that of cast iron. (2) The 
efficacy of a cleading, under the same conditions, is therefore 
slighter when applied to a copper pipe than to one of cast iron. 
(3) A non-conducting substance should be efficacious for a slight 
thickness ; and the efficacy of a cleading does not increase in 
proportion to its thickness, while it may even be diminished witha 
too great thickness, These results, already pointed out by M. A. 
Briill, are due to the fact that the thickness of the non-conducting 
substance increases the surface exposed to cooling down, so that 
the loss of radiation can exert more influence than the slight con- 
ductibility of the substance. (4) It is advisable to varnish plastic 
coatings. For instance, with cement over cork and not varnished 
a condensation of 29°7 per cent. was observed, which was reduced 
to 21'7 per cent. when the same cement received three coats of 
varnish. Not only does the varnish exert a good effect as regards 
condensation, but it also retards disintegration of the substances 
used for cleading. . (5) The use of zinc is advisable over any non- 
conducting material, the effect of which it undoubtedly increases. 
For instance, the condensation in a copper pipe cleaded with cork 
was 33°8 per cent., which was reduced to 24 per cent. when the 
cork was enclosed in zinc. The condensation in a copper steam 
pipe cleaded with cork covered with 2 coat of cement was 29°7 per 
cent., which was reduced to 21°7 per cent. after three coats of 


black varnish were added ; and by enclosing the whole in zinc the 


condensation was further reduced to 19*2 per cent. 





MISCELLANEA. 


THERE is a large demand for pumping machinery in 
Bulgaria, and it should be especially attended to by our exporters. 
Hand pumps for lifting water from 30 to 35 yards are principally 
wanted, 


Mr. ANDREW CARNEGIE, the American millionaire, has 
eee the estates of Skibo and Creich, in Sutherland. The 
Skibo estate alone extends to nearly 20,000 acres. The Creich 
estate belonged to the Duke of Sutherland. 


Aw explosion of gas occurred in the Greasborough pit, 
Rotherham, on the 6th inst. Two miners and two tram men were 
severely burned. They managed to reach the shaft, and were 
removed to the hospital. The outburst is attributed to a fall of 
roof in a portion of the pit, which is only 40 yards deep, known to 
the men as ‘‘ Klondyke.” 


Tue directors of the Staveley Coal and Iron Company, 
Limited, in the annual report issued this week, state that on the 
further area of coal obtained from Mr. Arkwright three years ago, 
the black shale seam was reached on the 8th of April last, and it is 
expected that a considerable quantity of the house coal will soon 
be placed upon the market. 


Tropica heat and continued absence of rain in the 
Midlands are severely taxing the resources of the Birmingham 
Water Department, and the authorities have issued a warning to 
the citizens that it has become impossible to maintain a constant 
supply in the higher districts. The storage has considerably 
diminished during the past few weeks, and the scarcity is causing 
some anxiety ; the citizens are urgently requested to economise the 
use of water, though it is hoped the drastic measure resorted to 
in London will not be found necessary. 


In 1888 the total investment in electrical appliances 
throughout the United States was, according to the American 
Manufacturer, not much in excess of 1,000,000 dols. To-day the 
capitalisation on electrical appliances is fully 1,900,000,000 dols. 
In 1884 a 50-kilowatt dynamo was considered a large machine, and 
the price of dynamos was about 20 cents per watt of output; at 
the present time the largest size generator built is of nearly 5000 
watt capacity, and dynamos in comparatively small sizes, without 
switchboards, now cost about 2 cents per watt. 


Durine August English shipbuilders put into the water 
26 steamers, 8 trawlers, and 2 lighters, aggregating about 82,608 
tons, against 28 vessels, of about 82,049 tons, in July, and 21 
vessels, of about 39,122 tons, in August last year. On the Wear 
8 vessels, of 25,750 tons, were launched, making the total for the 
year so far 52 vessels, of 161,362 tons, against 48 vessels, of about 
133,457 tons, last year. For the eight months English builders 
have launched 225 vessels, of about 565,536 tons, against about 
432,529 tons gross in the corresponding period of last year. ‘Two 
vessels, aggregating about 9000 tons gross, were launched at 
Belfast. The total launches for the United Kingdom during the 
year so far have been 476 vessels, of about 906,649 tons gross, 
against 450 vessels, of about 691,590 tons gross, for the first eight 
months of 1897. 


TENDERS for the construction of sixteen torpedo boat 
destroyers and twelve torpedo boats were opened at the United 
States Navy Department, Washington, on August 23rd. The 
specifications were that the destroyers should be of about 400 tons, 
and should cost not to exceed 295,000 dols. each, with a speed of 
28 knots ; while the torpedo boats were limited to 150 tons and 
170,000 dols. each, with a speed of 26 knots, making a total of 
about 6,900,000 dols., the amount appropriated for this work. The 
bids received were in most cases for one, two, or three boats, and 
all were within the figure set by Congress. Asa large number of 
tenders were received and as estimates were asked on two — 
tions, one as planned by the department, the other based on the 
bidder’s idea, it will require some time to sort and tabulate the 
tenders received, which will be n before awards can be 
made. One firm offered to build destroyers with a speed of 40 knots. 
Neither Cramps nor Hereschoffs were amongst the tenderers. 


A report of the Fire Brigade Committee of the London 
County Council issued on Wednesday shows that in 1897 the 
number of calls was 4411. Of these 911 were false alarms and 
3500 were for real fires, of which 168 were classed as ‘‘serious” and 
3382 as “‘slight.” The Committee add :—‘‘ Malicious false alarms 
are still given in large numbers by means of the fire alarms, 363 
having been thus communicated last year. The Council’s General 
Powers Act of 1893 declares it an offence to give a false 
alarm of fire to the Brigade, either by means of a fire alarm 
or otherwise, and enacts that an offender shall be liable to a 
penalty not exceeding £20, but in only eleven cases last year were 
persons actually detected in the act of unnecessarily pulling fire 
alarms, although, in other three cases, persons were taken into 
custody for unnecessarily breaking the glass in the alarm posts. 
Numerous suggestions have been made with a view to preventing 
the wanton misuse of the fire alarms, but, although close attention 
has been given to the subject, no means have yet been devised for 
effectually stopping the practice.” 


In a leading article commenting on the tendency to 
increasing weight of bicycles of American manufacture, the 
Scientific American considers it strange that no maker has suc- 
ceeded in introducing a feature into the bicycle frame which is 
not only thoroughly scientific, but would undoubtedly strengthen it, 
and at the same time allow a certain reduction in its weight. 
Reference is made to the introduction of a cross tie or strut within 
the frame, running either from the joint at the seat-post to the 
joint at the bottom of the head, or from the top of the head to 
the crank-hanger. The introduction of such a member would 
make the frame what it certainly is not at present—a truss. It 
would cause all the strains, whether of tension or compression, 
to act along the axis of each tube, and it would have the important 
result of relieving the tubes at the joints of all bending strains 
acting in the plane of the frame. This would remove the necessity 
for much of the reinforcement at the joints, and would necessarily 
lighten the structure. A pair of wires joining opposite angles of 
the frame, each provided with a neat little turnbuckle, would 
have at once a remarkable stiffening and lightening effect on the 
whole wheel. Popular taste, however, would probably object to 
the innovation. Our contemporary has probably not come across 
the Pedersen bicycle frame, which was seen at the shows last year. 


Since, in general, the conditions under which trade 
with this country is carried on are such as to place all foreign 
manufacturers and producers at a disadvantage, and in many cases 
effectually to prevent the introduction of their goods into Russia, 
it is satisfactory to be able to record that a departure from this 
principle has now been made in the case of shipbuilding and 
mining plant, and that a considerable reduction in favour of 
agricultural machinery has been definitely decided upon with a 
lengthy list of total exemptions from duty, including all newly- 
invented and improved machines, says the British Consul at 
Odessa. The duty on mining plant for the use of Siberian and 
Ural gold mining, manufac’ outside Russia, and on ships built 
abroad, has now been remitted for a period of ten years dating 
from July, 1898. That on agricultural machinery imported into 
Russia will, it is said, be shortly reduced. British shipbuilders 
and manufacturers of agricultural and mining machinery have 
only to take note of the above action of the Russian Government 
in order to realise that an opportunity will shortly present itself 
which, if made use of, may well serve to increase their connections 
and further their interests, and it seems scarcely necessary to 
point out to those engaged in these important industries the 
advisability _of securing early orders which may otherwise fall to 
foreign competitors 
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WARSHIPS IN ACTION, 


THE paramount defect of the modern warship is that 
next to nothing is known concerning its capacity to do 
the work for which it has been constructed. The naval 
architect can settle with certainty such matters as dis- 
placement, speed, and strength of hull. Again, he need 
leave nothing concerned with steering or the lodging of 
the crew in doubt; in fact, so long as we have to deal 
with those characteristics which the warship possesses in 
common with the merchant steamer all goes well; we 
know where we are and what we are doing, but about 
the fighting characteristics of a ship everything is 
uncertain. Thus, while it is true that we can calculate 
what thickness of armour will keep out a given projectile 
fired point blank at it once or twice, we are really almost 
in the dark as to the effect of fire under the conditions 
of actual warfare. Again, no one has accurate know- 
ledge what the torpedo will and will not do in a fight. 
In a word, from beginning to end, the modern warship 
is a structure built on faith, and that faith is based on an 
extremely small foundation of ascertained fact. All this, 
and much more, we have said, and others have said before. 
It is only, however, episodes of real warfare that carry 
conviction, and demonstrate the blindness of the faith on 
which we act; and the startling and alarming truth now 
and then suggests itself that it may be possible yet to 
produce a fighting machine, to which the modern war- 
ship will bear about the same relation that Nelson’s 
Victory does to the Royal Sovereign. Such an action as 
that which resulted in the destruction of Admiral Cervera’s 
fleet is of incalculable value, because it supplies informa- 
tion which is unprecedented, and, for the time being at 
least, unique. The facts are only by degrees beginning to 
reach this country, and that in driblets. The statements 
which are being published under official sanction are of a 
very startling character. So very curious are they, 
indeed, that we may well regard them as requiring care- 
ful confirmation. We shall place them before our readers 
with the proviso that we are not in a position to do more 
than say that we have at present no reason to doubt their 
substantial accuracy. How they are to be reconciled 
with each other and with modern theories of warship 
gunnery, design, and protection, will form an interesting 
puzzle for our readers. 

It will be remembered that Admiral Cervera’s gallant 
blundering dash for the open sea resulted in his squadron 
being driven on shore or sunk. It was noteworthy that 
the Americans were scarcely injured at all by the Spanish 
guns. One of our American contemporaries writes :— 
‘In all cases, except that of the Colon, it was the fire 
of the secondary batteries that wrought the greatest 
havoc and practically destroyed them. By this fire the 
decks were swept and men were driven from the guns; 
the explosion of shells fired the ships, and on the Theresa 
cut the water mains, so that the fire could not be ex- 
tinguished. The structure above the armour belts was 
torn into shreds ; and though it cannot now be definitely 
determined whether fire on board or shells exploded the 
torpedoes and some of the magazines, it is evident that 
the deadly rain of small shells kept the Spaniards from 
working their guns or from taking measures to preserve 
themselves and their ships from fire.’’ Here we have the 
regular journalistic phraseology—the ‘‘ sweeping ” of the 
decks, the “deadly rain,” and all the rest of it. We 


2} suppose that the great body of our readers who are 


interested in naval warfare believe that the 


ph 
56| which we have quoted sets forth the truth, and ex- 


pressions of admiration of the skill of the American 
marksmen have not been lacking. But is all this true ? 
Was there really any deadly rain? Were men swept 
from their guns? If the official reports are trust- 
worthy, there was little or nothing of the kind; 
and so far from the shooting having -been . good, 
only 3 per cent. of the shots took effect. The 
number of shot holes counted on the four cruisers as 
they lay upon the beach immediately after the fight was 
131, distributed as follows:—The Oquendo, sixty-six; 
the Teresa, thirty-three ; the Vizcaya, twenty-four; and 
the Cristobal Colon, eight. The expenditure of ammuni- 
tion to produce this result was enormous. According to 
an officer who took part in the fight, 6000 shells, big:and 
little, were fired by the American ships at the Spaniards. 
The Iowa alone fired 1473 rounds. We may admit, 
perhaps, that the smaller shells did work in destroying 


ogg | the superstructure of the Spanish’ ships, and yet left no 
266 | marks behind which could be counted. But, on the other 


hand, it seems to be certain that only two, or, at the 
most, three of the big shells struck the. Spanish ships, 
and yet the Iowa alone fired thirty-one 12in. shells, and 





the Oregon, Indiana, and Texas worked their 12in. and 
18in. guns all through the action, which began at 6000 
yards range, and finished at 1000 yards. These are, as 
we have said, very remarkable statements. The sea was 
comparatively smooth, and the action was mainly fought 
at fairly close quarters. If there had been rough water, 
it may be taken for granted that the percentage of hits 
would have to be preceded by a decimal point. 

But incredibly bad as the marksmanship was, according 
to theoretical standards, we find that the hits sufficed to 
destroy the Spanish ships, and the reason why is of vast 
importance. We have no reason to doubt that the 
Spanish ships were, in their way, strong and well pro- 
tected; they were supposed to be able to make some 
show of fighting, and yet they were destroyed in much 
the same fashion and at much the same rate as if they had 
been unarmed merchantmen loaded with gunpowder. 
The principal of the Chapman-Merritt Wrecking Com- 
pany says:—‘“The Vizcaya and Almirante Oquendo 
are total wrecks, not worth saving for junk. The Maria 
Theresa has a hole 15ft. long in the bottom close to the 
keel ; this is being patched up, and she will be first taken 
into Santiago harbour, and then possibly to Havana, to 
be further fixed up for her journey north. The Christobal 
Colon is in such a precarious position that there is little 
hope of saving her. The Reina Mercedes, in Santiago 
harbour, can be easily floated.” Three of the ships 
were destroyed by fire, three magazines were exploded, 
and one had her torpedoes exploded as well; and all this 
havoc was wrought by the comparatively small number 
of projectiles which actually hit. Is ita fact that the 
modern warship is really far more vulnerable than it is 
customary to believe ? 

More than once we have pointed out in these pages 
that the superstructure of the modern warship is a 
source of direct and tremendous danger. We believe 
that in going into action most of the forest of cowls 
which disfigure her would be heaved overboard. What 
would be done with the boats is a matter of uncertainty. 
There is, we are informed, a rule in the American navy 
that on going into action all the boats are put over- 
board with the plugs drawn. The boats are tied together, 
their position recorded, and they are left to take care of 
themselves until the fight is over, when the ship returns 
and picks them up. But deck-houses and the like cannot 
be treated in this way. They would certainly be in flames 
in a few minutes after an action commenced. The lesson 
taught at Yalu was that fire was the most potent cause 
of the defeat of a fleet. The battle of Santiago reinforces 
in the strongest way the teachings of Yalu. The first 
evidence we have that the lessons have been appreciated 
in Europe comes from Italy. The Naval Department 
has given orders that in future no wood is to be used in 
battleships under any circumstances. We believe that 
a similar rule was laid down by the Japanese immedi- 
ately after their sea fight. The destruction of the 
Chinese ships was an object lesson that could not be 
ignored. Whether it is really possible or not to produce 
a non-combustible wood fit for use on board ship seems 
to be an open question. In the United States, as far 
back as 1895, eight gunboats used wood rendered fire- 
proof by kyanising it with phosphate of ammonia. But 
the material was said to be so unsatisfactory that a 
board of naval officers was appointed to investigate 
the charges against it, and reported adversely. If 
wood cannot be made fireproof so much the worse— 
wood must be prohibited in any case. 

We have by no means exhausted the lessons which 
can be learned from the war, and we shall return to 
the subject at some length; more information will 
no doubt be available by-and-bye. We have enough, 
however, now to suggest that not a few struc- 
tural changes may be made in our own ships with 
advantage, and it is worth notice that our neighbours 
in France begin to think that it may be yet found desir- 
able to produce a type of ship which will be more truly 
a fighting machine than anything they have now afloat. 
But about this it would be premature to say much at the 
present moment ; we lack the necessary information, in 
which we are not worse off, it seems, than many of the 
French naval authorities. 


THE PURIFICATION OF WATER, 


WE recently stated that while it was reported that the 
Lea could supply all the water the East-End required, 
it was so foul that the existing filtering arrangements 
could not deal with enough of it. The statement has 
not been contradicted, and is probably true, at least toa 
large extent. This fact raises a very important question, 
to wit, the effect of dry weather on the quality of 
water. It would appear as if the anxiety to supply 
the deficient quantity engrossed all the care and atten- 
tion of the companies or authorities, to the exclusion of 
the other requisite, quality. It may be remarked that 
during a drought the same means of purification are 
available as under the conditions of a normal supply, 
and, in fact, since the volume of water is very much 
diminished, they ought to be really more efficacious in 
purifying it, and that therefore the smaller the quantity 
the higher should be its condition of purity. This 
argument would be perfectly true and justifiable if the 
quality of the water also remained the same. But that 
is just what does not happen. What actually occurs is 
that the water, in times of drought, becomes very often 
exceedingly impure, as we shall endeavour to establish. 
If therefore to a deficient supply and a reduced standard 
of purity be added the absolute apathy of large masses 
of the population to the quality of the water, as evinced 
by any attempt on their part to improve it, we are pre- 
tre | with a state of affairs which may well give rise to 
grave apprehensions. 

Assuming, as may be fairly done under ordinary con- 
ditions, that the ‘quantity and quality of a water supply 
remain constant, we are confronted with the fact, not 
the assumption, that the sources of contamination and 
of impurity are far from remaining constant. On the 
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contrary, they increase daily with alarming rapidity both 
in number and virulence. The ever continual growth of 
the population, especially in districts where it is most 
difficult to comply adequately with their demands, the 
incessant erection of workshops and large buildings, and 
the construction of manufactories, some of which are 


almost of a septic character, upon the banks of our rivers | — 


and streams, complicate the problem to an extent which 
renders it practically nearly insoluble. As the popula- 
tion augments, so do the excreta; as the manufactories 
multiply, so does the pollution of the watercourses into 
which they discharge their refuse, débris, and abomina- 
tions of every description. Man himself, together with 
the animals, wild and tame, which accompany his 
entourage, unless the greatest precautions are observed, 
inevitably pollute the very sources of their own water 
supply. In order therefore that equilibrium should be 
maintained between the prescribed standard of purity 
for the water, and the increase in the sources of con- 
tamination, it is evident that the process of purification 
adopted and the exercise of vigilance should be ampli- 
tied commensurately with the augmented causes of 
pollution. This is rarely if ever done. If instead of 
assuming that the volume of water is constant, the 
actual conditions attending a drought be considered, 
the case becomes still more serious. At the East-End 
now there is a marked reduction in the quantity of water, 
and at the best the same polluting agents at work as 
when the supply was at its maximum. In other words, 
the less the volume of water the greater its pollution, and 
the lower its standard of purity. Following this argu- 
ment to its logical conclusion, and presuming the drought 
to continue, it would not be very long before the supply 
would arrive at a point of absolute saturation. 

It is unnecessary here to do more than to refer to the 
subtle and intimate connection between the use of impure 
water for potable and domestic purposes, and the diseases, 
epidemics, and plagues which have followed as a natural 
and terrible consequence. Records of the disastrous 
mortality attending so gross a violation of all sanitary 
laws are to be found in the annals of every capital in the 
world. It has been estimated that in France, since 1872, 
typhoid fever, propagated by the use of impure water, | 
carried off more victims than did the Franco-Prussian | 
war. Whenever the water supply becomes deficient, 
there very frequently arises another factor of danger 
which is usually quite disregarded. As the matter is one 
of great urgency, the water authorities cannot afford to 
be too particular in their selection of the temporary 
sources of supply which they press into their service. 
These are rarely as pure as they should be, and, as a con 
sequence, would require an additional amount of purifi- 
cation, which they do not receive, to raise them to the 
normal standard of purity. 

If the ideal pure wholesome drinking water should 
contain no microbes, the first step towards obtaining it 
is to remove or destroy those that exist. Leaving on 
one side for the moment purification on a large scale by 
filter beds, aération, bacteria, and such like devices, and 
confining our attention to methods suitable for use in 
dwelling - houses, we find that many methods have 
been proposed and tried with this object in view, 
embracing the extremes of heat and cold, mechanical 
and chemical filtration, and recently the electric current 
has been called into requisition. The simple boiling of 
water does to a partial extent purify it, and it is an 
expedient which should be resorted to when no other 
means are at hand. It is, however, a mistake to sup- 
pose, as many people do, that it effectually destroys the 
microbes. This process was tried at Paris with the 
waters of the Seine, but the result was not altogether 
satisfactory. It was, in the first place, necessary, after 
having brought the water to the proper temperature, to 
allow it to cool down for a whole day and then reheat it. 
A very considerable number of microbes was destroyed 
by the first intention, but some survived the ordeal, for 
the germs of both animals and plants can stand a degree 
of heat that would be fatal to human organisation. 
Experiments have proved beyond doubt the truth of 
this statement in the case of seeds, berries, and eggs, 
for fowls will be killed when exposed to a temperature 
which their eggs will suffer with impunity. -How do the 
aqueous microbes behave under the same peine forte et 
dure’ From experiments made in France it was 
demonstrated that water containing 7200 bacteria per 
cubic inch, and exposed to the temperature of ebullition 
for some twenty minutes, still retained about sixty-five of 
these organisms, and when allowed to cool and rest for 
a couple of days, protected during that time from all 
chance of contamination, the number rose to 2000. 
Water from the Seine was subjected to a similar test. 
Before being heated it contained 13,100 of the microbe 
germs, and after resting for the same time under the 
conditions, the number increased to 16,800. The diffi- 
culty of effectually purifying by this mode water heavily 
charged with bacillic germs evidently increases with their 
number, and even at the temperature of the boiling point 
the process is a tedious and defective one. It is true 
that by raising the heat to 248 deg. a much better result 
can be obtained, but the whole operation must be con- 
ducted in boilers or other closed vessels, which would 
greatly augment the cost of the whole installation. Even 
supposing the operation to be thoroughly successful, there 
is not much satisfaction in it. Boiled water is flat and 
insipid to the last degree, and, from the details described, 
must very much resemble a sort of soup, composed of 
organic substances and microbic carcases. 

If we take a glance at the other extreme it will be found 
that we are not a bit better off. The congealing process 
conducted on even a small scale is well nigh imprac- 
ticable. Besides, what is more to the point, it does not 
accomplish the desired result. It does not destroy the 
noxious germs, and the proof is afforded by the fact that 
the use of ice manufactured or produced naturally from 
polluted water, is known to have been attended with very 


percentage of microbes has been frozen and thawed 
several times without the least change being produced in 
their number or their malevolent action. Simple 
mechanical filtration has been long recognised as a 
fairly good method to be adopted for the clarification, 
but not for the purification of water. Of all materials 
and their name is legion—which have been used for 
this purpose, animal charcoal appears to be the best. 
Its effect is very quick and decisive, but it requires 
to be frequently changed, since if the water is allowed 
to remain too long in contact with it, the microbes are 
developed with astonishing rapidity. It was shown by 
Dr. Frankland that, while animal charcoal gave ex- 
cellent results at the commencement of the filtering 
operations, after a certain time it became utterly 
inefficacious, and to such an extent that the water 
when leaving the filter was considerably more impure 
than when it entered it. The domestic filter has come 
to be regarded as a dangerous affair. When filtering 
operations are conducted upon an extensive scale, sand 
appears to afford, so far as the principle is concerned, 
satisfactory results. Porous filters of porcelain and 
asbestos do not appear to have met with much success. 
The cleansing of them is a troublesome business, and 
in effecting it there is a risk of cracking them and render- 
ing them useless. 

Among the chemical processes, which are equally 
numerous as those pertaining to filters, and equally more 
or less successful in their results, those in which iron 
plays a prominent part, such as the Anderson process, 
occupy & prominent position, but they are, nevertheless, 
not superior to the lime and iron disulphide method. 
Alum, on the scale of antiquity, takes the lead of all 
other substances, but even when combined with lime it 
is at best but a poor purifier. Its action is exceedingly 
slow, and it is not by any means a vigorous destroyer 
of the organisms to be got rid of. All the processes 
depending upon the employment of the permanganates of 
potassium and other metals have the following disadvan- 
tages ; they are all complicated, and large doses must be 
employed. Besides, they tint the water, leave deposits, 
are too costly to be used on a large scale, and the water 
produced is very disagreeable to drink. The aid of 
electricity has been invoked to effect the purification of 
water, but nothing of a really practical value has been as 
yet evolved from its use. Experiments conducted with 
ozone as a steriliser of potable water have been attended 
with some rather remarkable results. As is usual, the 
impure water is first claritied by passing through sand 
filters, and a specimen containing 170,000 germs before 
filtration held no more than 60,000 after filtering, which 
were subsequently all removed by the oxidising power of 
ozone, which is especially quick and active with respect 
to organic matter. There can be no doubt, however 
valuable this sterilising agent may become, its sphere of 
action will for some time be seriously restricted, as the 
cost of the necessary installation of the whole arsenal of 
dynamos, transformers, and other electric plant of every 
description, is much too heavy to be lightly or prematurely 
incurred. 

During last year an interesting and able memoir was 
presented to the Société des Ingénieurs et des Indus- 
triels by M. Henri Bergé, which deserves the attention 
of engineers and hygienists. After studying and experi- 
menting upon the whole question of the sterilisation of 
water, the author observed that a gaseous compound but 
very little known, the peroxide of chlorine, ClO,, 
developed a remarkable power as a sterilising agent, even 
surpassing that of ozone. The peroxide will keep well in 
pure water, so long as it is not exposed to the light, and 
if the temperature be low; and should there be organic 
matters present in the water it burns them up. Its 
action is so intense that ;j,th of a grain will suffice to 
sterilise 1? pints of water. This compound is readily 
prepared by simply decomposing potassium chlorate by 
sulphuric acid at an ordinary temperature and at 64 deg. 
Beaumé. If the reaction be properly carried out, as 
etiected by M. Bergé, no danger attends the operation. 
It is worth notice that the gas, so destructive to 
microbes, is stated to have not the slightest effect 
upon human beings, nor upon the brute creation. 
Fish live very well in water highly charged with 
peroxide of chlorine, and the germination and growth 
of plants immersed in the same solution proceed 
vigorously. On the other hand, the germs of micro- 
scopic vegetables are killed similarly to the microbes. 
Experiments conducted with the water of the Seine, 
mixed with the contents of one of the main sewers 
of Brussels, with the water of Lombarzyde, the water 
of the town of Ostend, of Ghent, and of La Vendre, and 
also of two artesian wells, have all been successful, both 
as regards sterilisation and the good quality and clearness 
of the purified water. It is claimed for this process that 
it can be employed under any conditions, whether for 
large public waterworks, manufactories and workshops, 
or for the purification of water on board ships. It is 
possible that in both the ozonising and peroxide 
processes of purification there is a combination of a 
biological as well as of a chemical nature. 


THE POSITION OF MECHANICAL DRAUGHTSMEN. 


Amonest the many departments of a big engineering 
works there is, it will be admitted by everyone, none 
more important than the drawing-office. To discuss the 
value of that inestimable branch were merely to utter 
platitudes of truisms. It is sufficient to say that as the 
head is to the rest of the members so is the drawing- 
office to the rest of the works. From thence emanate 
designs and specifications ; it is there that inventions are 
hatched and improvements developed; it is there that 
not a few orders are won or lost and that money is saved 
or squandered. Every one who has any knowledge of 
engineering works knows this well. There may be some 
who are disposed to deny it whilst all goes well; but no 





serious consequences, and is a source of danger from a 
hygienic point of view. Water containing a very high 


sooner does an error crop up than the responsibility 
passes through a chain of more or less culpable persons 


——=—_—:_ 
until the fault is finally fathered on the chief dray hts 
man. If too much of some requisite is ordered on é 
little ; if an engine runs ill or a machine is inefficient - i 
the works lack the means of performing a certain ope, . 
tion or the manager is incompetent; if the foundy - 
unable to cast and the machine-men to machine; jf a 
price is too high or the profit too low, it matters not the 
blame goes to the drawing-office. To put it briefly, the 
draughtsman is the scapegoat of the works. Noy = 
are far from denying that in the majority of cases the 
blame comes to the right quarter when it reaches the 
drawing-office. To be fiable to blame for the faults ot 
many things is perhaps as high a lot as can fall to an 
man. But it is one that heat be paid for liberally, Ww 
are not in a position to say whether the whipping-boy of 
olden days was a liberally-paid official. Very likely he 
was not. His position in the Court was but little differen; 
from that of our modern mechanical draughtsman jn ay 
engineering works. Both get whipped sometimes {o, 
their own, more often for other persons’ faults; the only 
difference is that, whereas the prince was supposed to 
feel some remorse and pity for his back-by-proxy, we 
have never yet heard of the manager, foreman, or artisan 
who did not think the draughtsman deserved it. We 
may, we think, safely conclude that the pittance of the 
whipping-boy was miserable. That of the draughtsman 
certainly is when his position and responsibilities are 
remembered. The draughtsman who gets three guineas 
a week considers himself well paid; the average salary 
is about 27s. 6d. For that he works long hours at an 
unhealthy and trying occupation, which bends his back, 
dims his eye, and in more cases than not knocks most of 
the spirit out of him. We may venture safely to say 
that no branch of the engineering profession has had 
more right to strike for higher wages and more considera. 
tion than the drawing-oflice; and it is the only one 
that, as far as we know, has never done it. ; 
There are, of course, draughtsmen and draughtsmen, 
There is the unintelligent drudge—his place is being 
gradually taken by women—who copies or traces mechani. 
cally. Of his or her occupation we have only to say that 
we hope it will some day entirely disappear. The advance 
of photographic methods of reproduction have consider. 
ably lessened it, and when a transparent medium with 4 
surface like drawing paper and a thoroughly black 
and thoroughly erasable ink or pencil have been in 
vented or discovered the amount of tracing paper 
used will be still further diminished. But besides 
this individual we have the real mechanical draughts. 
man. He is—we speak of an able exponent—a man 
of few but carefully nourished parts. A schemer 
and inventor, and a mathematician in a small way. He 
has learnt his art by years of practice, and has an eye so 
well trained that it would discover a weakness or dispro- 
portion whilst a professor was thinking about it. He is 
a man of considerable experience and of specialised 
knowledge; he is a foreman moulder and foremezn of 
machines, a boilermaker, a mechanic. There is no part 
of the works with which the draughtsman is not conver. 
sant, and the best man has made himself more or less 
proficient in them all. And this is the man who gets 
the pay of a petty clerk and the treatment of an oftice 
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With the love of his profession which the draughtsman 
not infrequently has, it might be thought that the credit 
attaching to successful achievements was in some measure 
a reward. Alas, even this is denied him; for whilst he 
is subject to all blame, praise but rarely comes his way. 
We could quote many a case where mechanical draughts- 
men have either produced valuable inventions, or have 
been instrumental in evolving them from crude sugges- 
tions and ideas. If the owner or manager does not seize 
the whole credit, the head of the drawing-office may get 
a little; but the man at the board gets none at all. Is 
there not a story told somewhere of a vizier who had a 
rough, ill-favoured idea which he communicated to the 
Court poet, with instructions to write an epic on it, which 
being the most beautiful poem the world had ever known, 
the vizier had it published as hisown? The position of the 
draughtsman is exactly that of the Court poet. In comes 
a manager or director to the drawing-office, hot with an 
idea that has occurred to him. He wants a tool to doa 
certain job, or a customer has suggested an improvement 
to him. The draughtsman is given the notion on a sheet 
of white paper, and after many days of anxious thought and 
brain-racking scheming, at last embodies an idea, having 
perhaps a family resemblance to the original. It is tried; 
it “one. The manager or director takes the credit, and 
the draughtsman takes his 27s. 6d. a-week salary. 

Of the little indignities, painful as they are, with which 
draughtsmen in big offices have to put up, we do not 
much care to speak. The miserably short holidays, the 
docking of pay for occasional unpunctuality, the con- 
tinual slights from every petty authority, are not pleasant 
to contemplate, and are far from being a credit to British 
employers. Happily there is another side to the question ; 
me if they are but few, it is at any rate pleasant to 
know that there are works where the draughtsman is not 
treated with less consideration than a fitter, and where 
he does get some credit for his individual efforts. 
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TONNAGE, 


Tur hopeless confusion into which the minds of the readers 
of “shipping intelligence” are brought on the subject of 
“tonnage” by the irresponsible reporter would be laughable 
if it were not the case that sometimes it leads to serious mis- 
understanding and mistakes on the part of those who should 
know better. This state of matters has become greatly 
aggravated ever since the reign of the “ big carrier”’ set in; 
since whose advent, too, the spirit of bounce and “ go-one- 
better’ seems to have become rampant. The deadweight 
carrying capability is, as a rule, the figure usually stated in 
connection with the report of orders for any new vessels of 
this sort; and this is always roughly from one-half to three- 





fourths greater than the gross register tonnage. The gross 
register, again, is roughly about three-fourths greater than the 
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p3olute weight—tons again—of material used in a vessel’s 
, cture. Not just remembering these things, if, indeed, 
oss had ever been clearly understood by him, the managing 
they ra large firm of steel merchants in Glasgow, on learn- 
t 70,000 tons of new shipping had been placed with a 
‘m in the lower reaches of the Clyde, telephoned in a frenzy 
7 excitement to the firm in question to pave the way for 
. sotiations for the supply of a large part, or the whole, 
rt the 70,000 tons of material required.” We are led 
pe refer to this painful subject at this time through 
: ing the same kind of loose handling of the term 
soanege” evinced in connection with orders recently 
jaced by the Cunard Company for huge cargo ships for 
sr fleet. One is said to be “a 20,000-ton ship,” 
entrusted to Messrs. Swan and Hunter, on the Tyne, ‘‘ which, 
when built, will,” of course, ‘be the largest ever turned out 
ofan English yard.” The approximate dimensions are given 
at “ 560ft. long, G4ft. beam, and 42ft. depth of hold,” and 
this will enable the ship to carry ‘“‘somewhere about 13,000 
ions dead weight cargo, or about 20,000 tons of measurement 
goods.” Here is another muddle! Capability and capacity 
are not distinguished; weight and space are confounded. 
«Somewhere about 13,000 tons of dead weight cargo,’’ may 
he all right, but “‘ 20,000 tons of measurement goods,”’ and 
g 20,000-ton ship,” are certainly wrong ; so wrong, indeed, 
that they may be thought by some not at all likely to mislead, 
gnd not worth correction. Be this as it may, it is the 
ambiguity about the term ‘“‘tons”’ that is responsible. The 
“tons” in the first case refer to weight, and the “tons”’ in 
the second case to hold space, which is a very different thing, 
referring to the capacity of the ship for what are called 
measurement goods, the freight on which is charged by space 
and not weight. It would appear as if the new 20,000-ton 
Cunarder was intended to carry lead. 
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THE IRON INDUSTRY OF THE URAL DISTRICT, 


From a recent report we take the following particulars 
concerning the output of iron during the first six months of 
the present year in the foundries of the Ural district, belong- 
ing to the Crown and to private individuals. During this 
period sixty-nine iron foundries were at work, of which sixty- 
one are in the hands of private persons. The total output 
was 24,100 tons greater than in the corresponding period of 
1997. It is expected that the total output for 1898 will 
amount to 691,100 tons, an increase of 48,210 tons as com- 
pared with 1897, The production has steadily increased of 
recent years, since the output of 1894 amounted to 522,300 
tons. This gives an increase of 30 per cent. 80,360 tons 
were produced at the Imperial foundries this year, while the 
Nadeshdin foundries, the property of the Bogosloy Mining 
Company, have produced 335,360 tons, a quantity which has 
not hitherto been turned out by any foundry in the Ural 
district. In addition to the foundries above referred to, two 
other foundries will this year turn out more than 24,110 tons, 
and eight smaller foundries more than 16,070 tons. The 
industrial activity was greatest in the northern and southern 
districts of the Ural, while the older ironworks situated in 
the central region were not especially active. The construc- 
tion of railways in the Southern Ural has brought about an 
important increase in the production of iron in that region. 
The Simsch Metal Works have not only doubled their pro- 
duction during recent years, but at the end of July the 
foundation stone of a new iron foundry was laid in the 
neighbourhood of the station of Asha-Baleshevskaya, on the 
line running from Samara to Slatonst. The newly-esta- 
blished foundries at Derwies are expected to turn out 32,140 
tons of iron. Besides the new foundries in the Sims district 
bearing the name of Balashov, two new foundries are at 
present being established in the Ural in the district of 
Cherdyn on the Vishera by the Volga-Vishera Metal and 
Mining Company. Other ironworks are both being com- 
pleted and many new ones are projected. It will thus 
be seen that this industry in the Ural is not in such 
a bad state as is generally supposed to be the case. The 
Ural has many difficulties to contend with, and these for the 
most part consist in the lack of means of communication by 
rail. Nevertheless it seems that under present circumstances 
industrial undertakings of this nature in the Ural are very 
profitable, and this view is borne out by the fact that so 
many capitalists are devoting their attention to it. With 
the increase of railways the difficulties will soon vanish, and 
the Ural region will then be in a position to compete success- 
fully with the iron foundries of Southern Russia. 


A NOTEWORTHY BOILER EXPLOSION. 


Ir is a matter of very common knowledge that boilers 
explode because they are not examined, tested by hydraulic 
pressure, and repaired with sufficient frequency. But it isa 
new thing that examination and testing should result in a 
disastrous explosion. Such an event has occurred on premises 
in St. George’s Bridge-street, Norwich, near the river Wensum. 
Two vertical boilers were put into the building a few days 
ago, and were inspected by Messrs. Tidman Bros., who were 
not satisfied with the condition of one of them, and on Mon- 
day decided to make another inspection. Steam was got up, 
and several of Messrs. Tidman’s workpeople were watching 
the boiler, when the crown of the fire-box suddenly collapsed 
with a loud explosion, and steam, fire, and red-hot fuel 
came pouring from the furnace door. A lad named Walter 
Watts was shockingly scalded, and thrown a distance of 
several yards. James Riches and Richards, two of the work- 
men, were badly scalded on the arms, legs, and body. 
Edward Rivett, a third man, was struck in the head by red- 
hot coke, and severely wounded in the forehead. The suf- 
ferers were removed to the Norfolk and Norwich Hospital. 
We are somewhat at a loss, in the first place, to understand 
what Messrs. Tidman endeavoured to find out, and, in the 
second, to know how the Board of Trade will deal with them. 
They cannot be accused of neglecting to ascertain the 
strength of their boilers; and we do not think legislation 
provides for the case of the man who, doing his best to test a 
boiler, carries out that test in a dangerous way. So far as 
We are aware, no case of the kind has previously come before 
the Board of Trade, and we await the outcome with some 
curiosity. It is not yet certain whether there will be an 
inquest or not, and it would be improper to say anything 
further in the way of criticism for the moment. 


A TEXTILE ENGINEERING COMBINATION. 


AN important amalgamation in the textile engineering 
trade is reported to be in contemplation in the North of 


. England. It is stated that a proposal is on foot for a combina- 


tion of half a dozen prominent firms of Lancashire spindle 
and flyer manufacturers. The firms mentioned in connec- 





tion with this latest amalgamation project do an extensive 
business with India and America, but trade of late with those 
markets is understood not to have been over brisk. Further 
particulars concerning the proposed amalgamation are 
expected to be made public in the course of a week or two. 
Time will show what truth there is in current rumours. At 
present all that can be definitely pronounced is that 
‘* Where there’s smoke there’s fire.” That a movement of 
more or less importance towards combination in the industries 
indicated has been under consideration for some time is not, 
we believe, by any means unknown to members of those 
trades. Possibly something startling may be in store for 
this department of the textile engineering trades, possibly 
only something commonplace. Further announcements will 
be awaited with interest. In this connection it is not un- 
interesting to remember that the value of textile machinery 
of all kinds exported from the United Kingdom varies from 
5} to 63 millions sterling per year. Last year it was the 
smaller sum, and the year before that the larger. The 
observation to which we have above called attention, to the 
effect that trade with India and South America has not 
been very good lately, is quite correct. We find that the 
value of the exports to India fell from £1,245,538 in 1896 to 
£938,992 in 1897; and South America from £181,902 to 
£127,907. But we should have thought such a condition of 
trade rather unfavourable to a combination than otherwise, 
though it is true that Japan and South Africa, and some 
minor markets, bought a good deal more last year than pre- 
viously. 








LITERATURE. 


China in Transformation. By ArcuipaLp R. CoLguHoun. 

London and New York: Harper Bros. 1898. 
Mr. CotguHoun, in his varied capacities as Deputy- 
Commissioner of Burma, Administrator of Mashonaland, 
Special Correspondent of the Times in the Far East, 
and—as he aptly expresses it on the title-page—“ &c.”’, 
has had a very practical and all-round experience in 
matters touching Imperial and international politics; 
and his “China in Transformation” is altogether an 
excellent work. In fact, we are not bestowing too much 
praise on this book in describing it as the best treatise on 
China of to-day that has been brought out. Matters in 
the Far East have taken such a development of late 
years, and politics have undergone such changes, that 
we were in want of a concise and unprejudiced résumé 
which would afford us in a clear manner an insight into 
Chinese matters as they were and as they are, so that 
those who are interested may have an opportunity 
of forming an opinion as to what the Celestial Empire is 
likely to become in the future, and to judge for themselves 
as to how British interests can be served to the best 
advantage. ‘Chinain Transformation ”’ affords precisely 
the information needed. The author very sensibly con- 
fines himself to the eighteen eastern provinces which go 
to make up China proper. It would only have been need- 
lessly complicating matters to have gone beyond them ; 
for they form the China with which international politics 
have to do. In fact, to all intents and purposes, nearly 
the whole of the remainder of the Chinese Empire might 
be marked off in advance on the map as forming a portion 
of Russian terriority. 

Mr. Colquhoun begins with the geography and geology 
of the country, and the racial and religious complications 
of the people. He then proceeds to deal with China’s 
relations with the foreigner, whether in the shape of the 
individual or of the foreign Power; from the time when 
the ‘‘Seres’’ had dealings with the ‘‘Tatsin Kwoh”— 
the former being the Latin name for the Chinese, and the 
latter the Chinese name for the Roman Empire—until 
the present day. An interesting portion of this chapter 
is the record of the persistent and eventually successful 
efforts of Russia to establish influence in Pekin. These 
commenced with the arrival in 1567 of two Cossacks in 
the Chinese capital. We have not space to quote 
exhaustively from this book; but here is a paragraph, 
with the truth and importance of which those who know 
the Far East are well acquainted, but from which our 
politicians stubbornly refuse to draw a moral to guide us 
in dealing with the Asiatic races. Speaking of Russia's 
successful policy of extension in Asia, Mr. Colquhoun 
says:—‘‘In this expansion there is one characteristic 
which deserves to be noticed, namely, that Russia 
succeeds in creating a system which assimilates the 
natives—a process not met with elsewhere.” 

In conjunction with the chapter on “ Foreign Rela- 
tions ” should be taken that on ‘* Diplomatic Intercourse,” 
which, however, appears much later in the book. This 
chapter, though couched in extremely moderate language, 
affords a deeply impressive history of Britain’s weakness 
in dealing with this part of the world. It shows us how 
with the death of Lord Palmerston our firmness of policy, 
as far as China was concerned, died too. It shows us 
that while we have been, as a rule, splendidly served by 
our local diplomatists and consuls, our politicians at home 
have been led away to follow every conceivable fad and 
false sentiment that have cropped up from time to time, 
and that in doing so they have taken almost everybody’s 
gratuitous advice rather than that of our paid and com- 
petent officials on the spot. 

“The Economic Question ” is well and carefully dealt 
with ; and the author, in summing up the industrial 
problem, pithily points out that if the Chinese, now that 
they are only using crude and primitive implements, and 
in spite of all their local disadvantages, can actually hold 
their own in the markets of the world with certain of 
their products, we may expect that they will, when they 
have brought their methods up to date, by equipping 
themselves with modern appliances, hold an extremely 
prominent commercial and industrial place among the 
nations. 

The ‘Question of Communications,” one of vast im- 
portance to British engineers, is discussed in a chapter of 
twenty-eight pages, and in it the author confirms much 
which has been said recently in the columns of THE ENet- 
NEER in our leading articles, and those of our Special 
Commissioner recently in China, and by our local corre- 
spondents in that country. 





On the subject of ‘‘ England’s Objective in China ” the 
author says :— 

There are two ways of attacking the trade of China, so far as 
England is concerned. The one is from the seaboard, entering 
China by the rivers, notably the Yangteze, the main artery of 
China, and the West River, which passes through the southern 
provinces. The other is from England's land base-—Burma— 
through Yunnan, Doubtless the sea approach, hitherto the only 
one, is, from the purely trading point of view, incomparably the 
more important ; but the other, the land route, is complementary, 
and is a necessity if our commercial and political influence is to be 
maintained and extended. The isolation of China over sea has 
long since been annulled by steam, and her former complete 
isolation by land has now also ceased. She will in the North 
shortly be placed in direct railway communication with Europe— 
by the Russian line—and this fact by itself renders imperative 
our advance from the South, 

The author emphasises, as has Tue ENGINEER on 
several occasions, the commercial and political danger 
Great Britain will encounter from French competition in 
southern China, unless we take steps to push our railway 
enterprises in at all events as efficient a manner as do 
the representatives of France. The province of Szechuan, 
he declares, is the real objective of Great Britain ; and 
the strong and practical moral pointed in this particular 
chapter is that to obtain our end we should, on the one 
hand, strengthen our hands on the Yangtsze River, and, 
on the other, hold the land key to it in the shape of a 
railway connecting Szechuan with Burma, and con- 
sequently India. 

This book is so replete with all-important topics, 
handled with extreme ability, that one cannot hope to do 
justice to it in a limited space. We have therefore con- 
fined our remarks mainly to those portions of the book 
which more particularly touch the interests of engineers. 
Other chapters, however, which are just as important and 
of equal interest to the general reader, are “‘ Government 
and Administration,’ ‘‘ The Native Press,” ‘‘ The Chinese 
People,” ‘‘Chinese Democracy,” ‘ Hongkong ;” and, 
finally, two on ‘“ The Political Question.” 

This book contains a very complete set of maps and 
diagrams, serving to illustrate the text. Among other 
things, these illustrations exemplify the distribution of 
religions in Asia, the geological formation of Northern 
China, the Russian advance to the detriment of China, 
the density of Asiatic population, the distribution of the 
races, the navigation limits of the rivers, the provinces 
ravaged by Mahomedan and Taipsing rebellions, Hong 
kong, and the Kaulung Concessions of 1860 and 1898, 
comparison of areas and populations of England and 
Russia in Europe and Asia, and maps of Manchuria, 
Northern and Central and Southern China. 

‘** China in Transformation ’’ is a work that can easily 
be read ; and, what is more to the purpose, understood. 
Further than this, it is a book that every intelligent 
Englishman should make a point of reading. It may be 
that at times it will cause him to feel sick at heart when 
he realises the extent to which we have thrown away 
our many golden opportunities in China. He may not 
relish hearing about the humiliations we, as a nation, 
have gone through. But the perusal of this book will do 
him good. It is time we made up our minds to face the 
Far Eastern problem, and a wider knowledge of plain 
facts, however unpalatable, can only have a beneficial 
effect on us. After reading Mr. Colquhoun’s powerful 
treatise, every self-respecting Englishman will echo the 
expression : ‘“‘God forbid that we should continue our 
suicidal and pusillanimous policy, which has so lessened 
our prestige and influence, in a part of the world where 
our interests are so vital.” 





SHORT NOTICE. 


Machine Drawing for the use of Engineering Students in Science 
and Technical Schools and Colleges, By Thomas Jones and T: 
Gilbert Jones. Book II. Part I. Machine Tools. Manchester 
and London: John Heywood, 1898. Price 2s. net.—This is an 
admirable collection of detail drawing of parts of drilling, planing, 
slotting, and shaping machines, with coloured elevations of two 
of the machines, and an additional section on forms of gearing. 
There are in all twenty-five quarto plates, and all the drawings 
are of sufficient size to be clearly dimensioned. The drawings 
without exception are excellent, and the book will undoubtedly 
prove very valuable, nut only to the science classes for which it is 
primarily intended, but will surely be welcomed by the mechanicai 
draughtsman. The letter-press accompanying the plates describes 
fully the action of the machines, and explains the manner in which 
the dimensions of greatest importance have been obtained. The 
machines are of modern English design. 





BOOKS RECEIVED. 

The Secret of the Poles. By Henry Campion. White and Pike, 
Limited, Birmingham. Is. 

Arnold’s Scale Drawing Sheets. Prepared by A. W. F. Langman 
and A, Whillier. Edward Arnold, Bedford-street. 7s. 6d. net. 

Déculassement des Bouches a Feu. Par P. Laurent. Paris: 
Gauthier- Villars et fils, Masson et Cie. Prices: 2f. 50c. and 3f. 

The Durham College of Science, Newcastle-upon-Tyne, Calendar. 
Session 1898—99. London and Newcastle-upon-Tyne: Andrew 
Reid and Co., Limited. 








CATALOGUES. 


Tangyes Limited, Birmingham.—Reduced price list of unrevised 
machinery, ‘‘G” issue. 

David Bridge and Co., Salford, Manchester. Friction clutches. 
—Messrse Bridge’s catalogue is not only neatly arranged and 
nicely illustrated, but it also explains the advantages accruing 
from the employment of these devices, and what is equally im- 
portant to buyers, gives the prices, 








Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff engineers: Quintin W. 
King, to the Vivid, for the Highflyer, and John Kerr, to the 
Victo the Latona, Chief engineers: Edouard Gaudin, to the 
Presid additional for the Stag ; Alfred Hart, to the Pembroke, 
for the Gleaner. Engineers: Alfred Hills, to the Pembroke, for 
the Comus ; Charles | pam to the Wildfire, for the Janus ; Frank 
S. Moss, to the Magnificent ; Herbert J. Little, to the Majestic; 
and Jasper W. A. Parrott, and William C, Sanders, to the Pem- 
broke, additional for the Albatross. 
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PRESSED OIL GAS AND ACETYLENE. 


THr majority of our readers are probably aware that 
acetylene can be used with advantage as an enricher of 
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Fig. 2—ACETYLENE GENERATOR 


poorer gases. It has already been used to a fairly large 
extent for that purpose, and the description of a plant as 
used by Messrs. Pintsch Lighting Company for the enrich- 


ment of oil gas will probably be read with interest, 











Mixed Gas 


To Com r 
Engme ey 


This combination system necessitates no alteration what- 
ever in the oil gas-producing plant, so that whenever that is 
| in use it remains undisturbed. The variation consists in the 
| addition of the acetylene gas-generating plant—-which we 
illustrate on this page—and which represents, in sectional 
elevation and plan, a plant as laid down in Berlin for the 
Prussian State Railways. It will be seen to consist of a 
building about 40ft. long by 17ft. wide and 18ft. high, con- 
taining two acetylene generators, placed one on either side of 
the condenser, one of the generators being held in reserve. 
The generators are of a special type, having been designed 
and patented by the company. They are non-automatic, and 
are described later on. From the generator the acetylene 
passes to the condenser by a4in. pipe, and is conveyed thence 
by a similar pipe to the washer. From the washer it is con- 
ducted by a 3in. pipe to the meter, passing thence to the 
adjoining gasholder by another 3in. pipe. From the gas- 
holder the acetylene passes by a 2in. pipe to the inner of the 
two mixing meters, as shown on the plan, and which is of 
somewhat smaller capacity than the outer one in which the 
oil gas is measured. These two mixing meters are simply 
wet gas meters, and they are geared together in the required 
proportion, so that no more and no less gas can pass through 
them than their respective revolutions will allow. The gases com- 
bine as they leave their respective meters in the proportion of 
80 per cent. of oil gas to 20 per cent. of acetylene, or in any 
other required proportions, and are conveyed through a 2gin. 
pipe to the mixed gasholder. From thence the mixture 
passes by a 2in. pipe to the compressor, where it is com- 
pressed up to ten atmospheres, or 1501lb. per square inch, 
and stored in the travelling holders. 

The oil gas works, which contain the compressor, adjoin 
the acetylene gas works, and the oil gas passes to its mixing 
meter by a 2hin. pipe, as shown. After the mixed gas has 
been compressed and stored in the travelling holders at a 
pressure of 150 lb. per square inch, it is charged as required 
into the steel supply cylinders which are fixed under the 
railway carriages. The gas is conducted thence to the 
burners in the carriages, and is consumed at fin. water 
pressure in exactly the same way as the oil gas is used. The 
acetylene generators are fed and attended to from a platform 
shown in the sectional elevation, and the charging tubes are 
carried up into ventilating hoods, through which any gas 
that may happen to escape is conducted away into the outer 
atmosphere. Louvre ventilators are also fitted over the roof 
of each compartment of the building. 

The acetylene generator, which is non-automatic, is illus- 
trated in Fig. 2 by a plan and two sectional elevations taken 
at right angles to each other. It consists of a cylindrical 
vessel A of galvanised iron, with a water overflow at B, 
having a water seal b and a drain pipe b'. A short distance 
from the bottom of the generator is a perforated disc C, which 
is carried on pivots or trunnions at a and a!, and which has a 
lever and counterweight a? and a stop s to retain the disc in 
a horizontal position. D is the charging hopper, which has 
a sliding opening at d, through which the calcium carbide is 
fed into the generator, falling on the perforated disc. In the 
upper part of the generator is a washer E, having a perforated 
plate e and an overflow pipe. This washer is only fitted 
in small generators, the washer in large installations being a 
separate apparatus, as seen in our illustration of the Berlin 





plant. F is the water inlet for charging the washer EF and 
the lower part of the generator; G is the outlet for the 
acetylene gas; H a sludge valve for drawing off the residuals ; 
J a hand-hole for cleaning out purposes ; and K a water column 


= 
gauge and safety valve. The method of o i A 
generator is very simple. It is charged ~~ this 
through the pipes F and the long overflow ipe we 
overflows through B and the syphon dand b!, the meal 4 
disc is then put into a horizontal position by means Pir 
lever and counterweight a*. The calcium carbide jg aa 
fed in known quantities through the opening d, and fall sa 
the perforated disc. The acetylene gas as generated will = 
through the washer when fitted in the generator, and ca 
away to the gasholder through the outlet G. After g 
time the perforated disc is turned into a verticg] position 
and the residuals fall from it to the bottom of the generate’ 
whence they are removed as often as necessary through th 
hand-hole J. The gauge K indicates the pressure jy the 
generator, and acts as a safety valve if the pressure rg idiy 
increases. The internal pressure can never be greater th 

4in. of water. This generator was used by her Majesty, 
inspectors of explosives when determining the explosive 
power of the mixed gases. P 

Such is the system by means of which acetylene is Utiliseg 
in aid of oil gas in railway carriage lighting. Let us pa 
examine the results, and the first for notice is the cir 
cumstance that the system has been approved of by the 
Home-office after a careful and searching investigation, By 
an order of the Secretary of State, dated the 28th of March 
1898, permission is given for oil gas, containing 20 per cent’ 
of acetylene, to be used for illuminating purposes under g 
pressure not exceeding 10 atmospheres, or 150 lb. per square 
inch. 

Professor Lewes has conducted some experiments on the 
mixed gases, and finds that the addition of 20 per cent, of 
acetylene to oil gas of the ordinary quality employed jn 
ordinary Pintsch lamps for railway carriage lighting doubled 
its luminosity. 

As regards the cost of the illuminant, this varies with the 
conditions, but would under most circumstances not exceed 
that of ordinary oil gas, whilst on account of its greater illy. 
minating properties, economies in the apparatus can be 
realised. 

We may mention, in conclusion, that Pintsch’s combina. 
tion system has already been adopted on many of the German 
and continental railways, acetylene plant having been added 
to the oil gas works at several important stations. The 
adoption of the combined system is also under the considera. 
tion of the management of some of our own railways. 








NEW RIVET FURNACE, 


THE accompanying cut illustrates a new rivet furnace con. 
structed by Messrs. Ross and Gibson, of 68, Cheapside. The 
furnace has a fireplace below, communicating by means of 
ports with a combustion chamber, into which opens a hopper 
surmounted by a chimney. The hopper is filled with rivets 
through tbe door at the top, and when hot they are with. 
drawn through the combustion chamber by the upper door 
in the side. Thus the flame on its way to the chimney is 
drawn by the draught through a column of rivets 9in. or 
10in. high, and while those at the bottom of the hopper are 
ready for use, those at the top—if the supply of rivets be 
kept up—will always be nearly cold. 
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The heat is taken up by the rivets very rapidly, and each 
rivet is constantly moving down by gravity into a hotter 
part till it is taken out ready for use at the bottom. This 
system of progressive heating results in great economy and 
speed of working, the furnace, although only 2ft. square by 
5ft. high, being capable of heating 3000 jin. rivets per nine 
hours with a consumption of 2 cwt. of coal, as against 6 ewt. 
to 10 cwt. burnt by ordinary furnaces. 

Air is admitted through a regulator in the fire-door tc 
ensure perfect combustion of the gases before they reach the 
rivets, and plenty of room is given in the combustion chamber 
for thorough mixture of the air with the gases. If properly 





worked the furnace makes no smoke. When rivets of 
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t lengths are wanted they are ” in the hopper in 
and preserve their relative order in their descent 
Special rivets may be put in to the 
The 


differen 
layers, 

h the hopper. 
tare tion chamber through the extraction door. 
“ 


furnace can be easily moved from place to place. 








CONTRACTS OPEN. 


ELECTRIC LIGHT MAST, BELFAST HARBOUR, 


Tur Belfast Harbour Commissioners are asking for tenders 
for fifty electric light masts (tubular). Hach mast shall have 
a cast iron pedestal and foundation plate, and with the 
extension of wrought iron or steel. _The pedestal shall have 
4 hin. diameter circular hole cut in it, 1ft. Gin. below ground 
level, for admission of cables, and a simple hinged locked 
door, say 2ft. from the ground, to admit an isolating switch 
and joints. Each mast shall be fitted with a stirrup for 
carrying the lamp, and shall be so arranged internally that 
the lamp feeders may run from the base of the mast up the 
interior to the top of the mast. The top of the mast, exclu- 
sive of stirrup for lamp, to be 35ft. Tin. above the ground 
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CONTRACT OPEN—ELECTRIC LIGHT MAST 


line. The masts shall be fitted with ladder rests 18ft. Gin. 
above the ground line, and from that point up with small 
steps alternating from side to side for 14ft. lin., ending in a 
crossbar or double step on which a man could stand whilst 
cleaning the lamp. The stirrup shall be so arranged that 
the lamp can be easily reached by a man standing on the 
double step or crossbar. Provision must be made for drilling 
and fitting to stirrups the necessary brackets, insulators, and 
clips; these will be supplied to contractor. All the masts 
must be of the very best quality and description of work- 
manship. The price quoted for the masts shall include free 
delivery on quay on the County Antrim side of the harbour, 
where pointed out. A lump sum is to be quoted for the fifty 
masts complete with wrought iron extension, and an alter- 
native price for same with steel extension. Parties tender- 
ing are required to state the earliest date upon which they 
will undertake—without fail—to deliver the masts tendered 
for by them. Sealed tenders to be addressed to the secretary 
to the Belfast Harbour Commissioners, endorsed ‘‘ Tenders 
for electric light masts,” and sent in on or before Monday, 
September 12th, 1898, 





BREDE VALLEY WATERWORKS. 


Tue Town Council for the Borough of Hastings are asking 
in tenders for the supply of 9850 yards of 16in., 2670 yards of 
,n., and 500 yards of 6in. cast iron socket pipes, weighing 
In all about 2056 tons, and about 35 tons of irregulars and 





short lengths. The pipes are to be cast vertically in dry 
sand moulds, and they shall all be made from metal re- 
melted in a cupola, tough, close grained, and equal to No. 2 
pig iron, so that it can be drilled and tapped in a proper 
manner; but when broken the surface shall not be white or 
mottled. The pipes shall be 

free from scoria, sand holes, 

air bubbles, cold shutes, and 

all other imperfections of cast- | 
ing. All the pipes shall be 
erfectly dressed and cleansed 
inside and outside, so that no 
lumps or rough places shall be 
left in any part. They shall 
be truly cylindrical in the 
bore, straight, and internally 
of the full specified diameter, 





fessor Sollas, Professor Harold Dixon, Professor 
Ayrton, Professor Jupp, Professor Schiifer, Pro- 
fessor Roberts-Austen, Professor Marsh, of Yale; Pro- 
fessor Jastrow, Dr. Gladstone, Sir P. Magnus, Mr. E. W. 
Braybrook, Professor W. Ramsay, Professor Silvanus 











and of equal thickness in the 
barrel, and in accordance with 
the drawing. The pipes are 
each to measure 12ft.in length, 
exclusive of the socket, and are 
to be of the following thick- 
nesses and weights, and are 
not to vary more than 2 per 
cent. above or under these 
weights:—-16in. pipes to be ~ 
‘780ing in thickness, and to 
weigh 15 cwt. 0 qr. 4 Ib. each ; 
10in. pipes to be °555in. in 
thickness, and to weigh 6 cwt. 
3qr. Olb. each; 6in. pipes to 
be -48lin. in thickness, and 
to weigh 3cwt. 2qr. 19 lb. 
each. Also the following 
irregulars and short lengths: 
Thirty-seven pipes 16in. dia- 
meter, 6ft. long, with socket 
and spigot ends; six pipes 
10in. in diameter, 6ft. long, 
with socket and spigot ends; 
five ,';th 16in. bends (20ft. 
rad.), with socket and spigot 
ends ; thirty-seven ,{,nd 16in. 
bends (40ft. rad.), with socket 
and spigot ends; three ,,th 
10in. bends, with socket and 
spigot ends; six snd 10in. 
bends, with socket and spigot 
ends; two } 12in. bends, with 
socket and spigot ends; four 
} Gin. bends, with socket and 
spigot ends; two } 16in. bends, 
to sketch; two } 16in. bends, 
with flange and socket; two 
16in. short pieces, to sketch ; 
ten 16in. socket and flange 
pieces, 6ft. long; ten 16in. 
spigot and flange pieces, 6ft. 
long; eight 6in. on 16in. T’s 
(to sketch) 6ft. long; seven 6in. on 16in. T’s spigot and 
socket, 6ft. long; three Gin. off 6in. T’s, flanged joints, to 
sketch; three 10in. off 10in. T’s, flanged joints, to sketch. 
Each and every pipe shall, before leaving the foundry, be 
tested by the contractor under pressure equivalent to 700ft. 
of head, and every pipe not standing this pressure shall be 
rejected. The contractor will be ‘required to give a written 
sworn guarantee that the whole of the pipes have been satis- 
factorily tested as above. The contractor shall not, without 
the consent of the Corporation under their common seal, 
underlet any portion of this contract. The tender must be 


16 dun. ype Spigot & flanged mds 


r -2 o& 


isa ee 











Wash out 
CONTRACT OPEN—IRREGULAR AND SHORT PIPES 





-- 12°0 lengths 





— «_pies — 
$__purss 


-----4a'o lengtns =~ son rert rere antec eee eeecsee= 








6 dia. pipe, Spigot & Nanged ends 






‘6 trumpet: mouth mpe_wth 
spigot ond 
a 


(Wot) 








16" treanpet mouthed pipe 
ts uh Manged nad 


q APS required 


Thompson, Professor Riicker, Professor Schoute, Pro- 
fessor Hull, Mr. A. V. Harcourt, Professor Schuster, 
Professor Oliver Lodge, Dr. Macallum, of Toronto; Dr. 
Hicks, Mr. Etteridge, Sir Norman Lockyer, Sir Trueman 
Wood, Mr. R. T. Glazebrook, Dr. J. Scott Keltie, Mr. 
Howell Davies, Mr. Arthur Lee, secretary of the Local 
Committee ; Dr. Bertram Ropers, Mr. Deacon, Professor 
R. Warington, Professor Tylor, Professor Mascart, of 
Paris; Professor Meldola, Professor Lemstrow. of 
Helsingfors ; Colonel G. Earl Church, Dr. H. O. Forbes, 
Mr. Lamplugh, Mr. H. N. Dickson, Professor Rupert 
Jones, Professor Poulton, Professor Viriamu Jones, Sir 
Robert Ball, Professor W. Grylls Adams, Mr. G. J. 
Symons, Mr. R. A. Price, and General Rykatcheff. 

Sir J. Evans, in introducing the new President and 
speaking in the name of the Association, condoled with the 
city in the loss it had sustained in the destruction by fire 
of the Colston Hall, and at the same time congratulated 


| the local committee on the wonderful manner in which 
| they had risen to the occasion and filled the gap caused 
| by the conflagration. 
| the completion of the splendid monument, the Cabot 
' Tower. 


He also congratulated the city on 


This being the first meeting of the Association 
since the gathering in Canada, he wished to express the 


| extreme gratitude the Association felt for the manner in 


which they were treated by both high and low in that great 
Dominion. Nothing could have been more complete than 
the arrangements made for their comfort and convenience. 


| He need hardly introduce his successor in the chair, for 
| his name was known throughout the civilised world. At 
| an early age he attained great eminence in chemistry, 


| but he had not confined himself to chemical research, 


~~ © _>8s — 


CONTRACT OPEN—CAST IRON SOCKET 


on the form attached to the specification, and price to be | 
quoted at per ton. 

The pipes are to be delivered at the following places :— 
Station Yard. Rye (S.E.R.), 925 tons; Station Yard, Hastings 
(S.E.R.), 1166 tons. Tenders to be sent in not later than 
twelve o’clock noon on September 13th, 1898, addressed to 
the Town Clerk, Town Hall, Hastings, marked ‘“ Tender for 
Cast-iron Pipes.” 
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THE BRITISH ASSOCIATION. 


Tuts year the British Association meets at Bristol, and 
all the arrangements were made on the understanding 
that Colston Hall would be available. That great build- 
ing was destroyed by fire, and other buildings had to be 
utilised. Fortunately, of these there is no lack. The 
People’s Palace has taken the place of Colston Hall, and 
there, at 8 p.m. on Wednesday, the proceedings were 
formally opened. 

The retiring President, Sir John Evans, occupied the 
chair at the beginning of the proceedings, and on his right | 
hand sat Sir W. Crookes, President-elect. Among those 
present were Lord Kelvin, Sir Frederick Bramwell, Sir J. 
Wolfe-Barry, the Bishop of Bristol, General Sir C. 
Wilson, Sir E. Fry, the Mayor of Bristol, the High 
Sheriff, Mr. Francis Gilton, Professor Carey Foster, 
Professor Lloyd Morgan, Mr. W. H. Preece, Pro- ’ 





| for he had experimented largely on various materials in 


vacuo, and the Crookes tube was known throughout 
the world. These experiments had led to more im- 
portant results than the radiometer. From them had 


| risen the Réntgen rays, the utility of which had lately 


been demonstrated by their application in the case of 
the Prince of Wales. They might look to Sir W. 
Crookes as the real originator of those rays. He had 
much pleasure in resigning the chair in favour of Sir 
W. Crookes. 

Sir William Crookes then delivered his address to an 
audience of at least 2000 people. It was in many 
respects remarkable. After mentioning the fact that 
this was the third time the Association had met in Bristol, 
and a graceful reference to the loss the scientific world 
had sustained by the death of Lord Playfair, Sir William 
proceeded to deal with the world’s wheat supply. He 
arrived at this conclusion, that starvation impended over 
the human race in the not very remote future, and that 
the hopes of salvation lay in chemistry; and we note 
with some surprise that he reverts to sewage as a source 
of supply of nitrogen. By far the larger portion of his 
address lay outside the province of the engineer, but at 
last leaving food, he turned to the general progress of 
science, and had much to say of considerable interest. 
This portion of his address we give in a somewhat con- 
densed form. 

PRESIDENT’S ADDRESS. 

Having kept you for the last half-hour rigorously chained to 

earth, disclosing dreary possibilities, it will be a relief to soar to 
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the heights of pure science and to discuss a point or two touching 
its latest achievements and aspirations. ‘The low temperature 
researches which bring such renown to Professor Dewar and to 
his laboratory in the Royal Institution have been crowned during 
the present year by the conquest of one of nature’s most defiant 
strongholds. On the 10th of last May Professor Dewar wrote to 
me these simple but victorious words :—‘‘This evening I have 
succeeded in liquefying both hydrogen and helium. The second 
stage of low temperature work has begun.” Static hydrogen boils 
at a temperature of 238 deg. Cent. at ordinary pressure, and 
250 deg. Cent. in a vacuum, thus enabling us to get within 23 deg. 
Cent. of absolute zero. The density of liquid hydrogen is only 
one-fourteenth that of water, yet in spite of such a low density 
it collects well, drops easily, and has a well defined meniscus. 
With proper isolation it will be as easy to manipulate liquid 
hydrogen as liquid air. Several years ago I pondered on the 
constitution of matter in what I ventured to call the fourth 


state. I endeavoured to probe the tormenting mystery of the 
atom. What is the atom? Is a single atom in space solid, liquid, 


or gaseous? Each of these states involves ideas which can only 
pertain to vast collections of atoms. Whether, like Newton, we 
try to visualise an atom as a hard, spherical body, or, with 
Boscovitch and Faraday, to regard it as a centre of force, or 
accept the vortex atom theory of Lord Kelvin, an isolated atom is 
an unknown entity difficult to conceive. The properties of matter 
—solid, liquid, gaseous—are due to molecules in a state of motion. 
Therefore, matter as we know it involves essentially a mode of 
motion ; and the atom itself—intangible, invisible, and inconceiv- 
able—is its material basis, and may indeed be styled the only true 
matter. The space involved in the motions of atoms has no more 
pretension to be called matter than the sphere of influence of a 
body of ritlemen—the sphere filled with flying leaden missiles—has 
to be called lead. 

I have dwelt on the value and importance of nitrogen, but I 
must not omit to bring to your notice those little known and 
curiously related elements which during the past twelve months 
have been discovered and partly described by Professor Ramsay 
and Dr. Travers. For many years my own work has been among 
what I may call the waste heaps of the mineral elements. Pro- 
fessur Ramsay is dealing with vagrant atoms of an astral nature. 
During the course of the present year he has announced the exist- 
ence of no fewer than three new gases krypton, neon, and met- 
argon. Whether these new gases, chiefly known by their spectra, 
are true, unalterable elements, or whether they are compounded 
of other known or unknown bodies, has yet to be proved. Still 
awaiting discovery by the fortunate spectroscopist are the un- 
known celestial elements Aurorium, with a characteristic line at 
5570°7, and Nebulum, having two bright lines at 5007°05 and 
1959° 02. 

After a brief reference to wireless telegraphy, he went 
on to say :— 

In the mechanical construction of Rintgen ray tubes I can 
record a few advances ; the most successful being the adoption of 
Professor Silvanus P. Thompson's suggestion of using for the anti- 
cathode a metal of high atomic weight. Rintgen has drawn fresh 
attention to a fact very early observed by English experimenters 
—that of the non-honrogeneity of the rays and the dependence of 
their penetrating power on the degree of vacuum ; rays generated 
in high vacua have more penetrative power than when the vacuum 
is less high. Réntgen suggests a convenient phraseology ; he calls 
a low vacuum tube, which does not emit the highly penetrating 
rays, a “soft” tube, and a tube in which the exhaustion has been 
pushed to an extreme degree, in which highly penetrating rays 
predominate, a ‘“‘hard” tube. Using a ‘‘hard ” tube he took a 
photograph of a double-barrelled rifle, and showed not only the 
leaden bullets within the steel barrels, but even the wads and 
the charges. At the last meeting of the British Association visitors 
saw-—at the McGill University—Professors Cox and Callendar’s 
apparatus for measuring the velocity of Rintgen rays. They 
found it to be certainly greater than 200 kiloms, per second. 
Majorana has made an independent determination, and finds the 
velocity to be 600 kiloms. persecond with an inferior limit certainly 
of not less than 150 kiloms. per second. It may be remembered 
that J. J. Thomson has found for cathode rays a velocity of 
more than 10,000 kiloms. per second, and it is extremely un- 
likely that the velocity of Réntgen rays will prove to be less, 
Trowbridge has verified the fact, previously announced by Profes- 
sor 8. P. Thompson, that fluor spar, which by prolonged heating has 
lost its power of luminescing when re-heated, regains the power of 
thermo-luminescence when exposed to Rintgen rays. He finds that 
this restoration is also effected by exposure to the electric glow 
discharge, but not by exposure to ultra-violet light. The difference 
is suggestive. As for the action of Réntgen rays on bacteria, often 
asserted and often denied, the latest statement by Dr. H. Rieder, 
of Munich, is to the effect that bacteria are killed by the discharge 
‘from ‘“‘ hard” tubes. Whether the observation will lead to results 
of pathologic importance remains to be seen. The circumstance 
that the normal retina of the eye is slightly sensitive to the rays is 
confirmed by Dorn and by Réntgen himself. The essential wave- 
nature of the Réntgen rays appears to be confirmed by the fact 
ascertained by several of our great mathematical physicists, that 
light of excessively short wave-length would be slightly absorbed 
hy ordinary material media, and would not in the ordinary sense 
he refracted at all. While the general opinion of physicists seems 
to be settling towards a wave or ether theory for the Réntgen rays, 
an opposite drift is apparent with respect to the physical nature of 
the cathode rays, it becomes more and more clear that cathode 
rays consist of electrified atoms or ions in rapid progressive 
motion. My idea of a fourth state of matter, propounded in 1881, 
and at first opposed at home at abroad, is now becoming accepted. 
It is supported by Professor J. J. Thompson ; Dr. Larmor’s theory 
likewise involves the idea of an ionic substratum of matter; the 
view is also confirmed by Zeeman’s phenomenon. In Germany— 
where the term cathode ray was invented almost as a protest against 
the theory of molecular streams propounded by me at the 
Sheffield meeting of the British Association in 1879—additional 
proofs have been produced in favour of the doctrine that the 
essential fact in the phenomenon is electrified radiant matter. The 
speed of these molecular streams has been approximately 
measured, chiefly by aid of my own discovery nearly twenty years 
ago, that their path is curved in a magnetic field, and that they 
produce phosphorescence where they impinge on an obstacle. 

It now appears that some bodies, even without special stimula- 
tion, are capable of giving out rays closely allied, if not in some 
cases identical, with those of Professor Rintgen. Uranium and 
thorium compounds are of this character, and it would almost seem 
from the important researches of Dr. Russell that this ray-emitting 
power may be a general property of matter, for he has shown that 
nearly every substance is capable of affecting the photographic 
plate if exposed in darkness for sufficient time. No other source 
for Réntgen rays but the Crookes tube has yet been discovered, 
but rays of kindred sorts are recognised. The Becquerel rays, 
emitted by uranium and its compounds, have now found their 
companions in rays—discovered almost simultaneously by Curie 
and Schmidt—emitted by thorium and its compounds. The 
thorium rays affect photographic plates through screens of paper 
or aluminium, and are absorbed by metals and other dense bodies. 
They ionise the air, making it an electrical conductor ; and they 
can be refracted and probably reflected, at least diffusively. Un- 
like uranium rays, they are not polarised by transmission through 
tourmaline, therefore resembling in this respect the Pe rays. 
Quite recently M. and Mme. Curie have announced a discovery 
which, if confirmed, cannot fail to assist the investigation of this 
obscure branch of physics. They have brought to notice a new 
constituent of the uranium mineral pitchblende which, in a 400-fold 
degree, possesses uranium’s mysterious power of emitting a form 


that the radiant activity of the new body, to which the discoverers 
have given the name of polonium, needs neither the excitation 
of light nor the stimulus of electricity ; like uranium, it draws its 
energy from some constantly regenerating and hitherto unsus- 
pected store, exhaustless in amount. It has long been to me a 
haunting problem how to reconcile this a ig boundless out- 

ur of energy with accepted canons. ut as Dr, Johnstone 
Stoney reminds me, the resources of molecular movements are 
far from exhausted. There are many stores of energy in nature 
that may be drawn on by properly constituted bodies without very 
obvious cause. Some time since I drew attention to the enormous 
amount of locked-up energy in the ether ; nearer our experimental 
grasp are the motions of the atoms and molecules, and it is not 
difficult mentally so to modify Maxwell’s demons as to reduce 
them to the level of an inflexible law and thus bring them within 
the ken of a philosopher in search of a new tool, The store 
drawn upon naturally by uranium and other heavy atoms only 


twentieth century to cast into the shade the marvels of the 
nineteenth, 

We regret that lack of space prevents us from reproduc- 
ing the President’s most interesting account of his own 
researches. They are for the chemist, however, rather 
than the engineer. The latter portion of his address was 
taken up with an apologia for the part he had taken and 
was taking in psychical research. In the course of this 
he dealt with legitimate methods of inquiry, and said :— 

Athough the inquiry has elicited important facts with reference 
to the mind, it has not yet reached the scientific stage of certainty 
which would entitle it to be usefully brought before one of our 


sections. I will, therefore, confine myself to pointing out the 
direction in which scientific investigation can legitimately 
advance. If telepathy take place, we have two physical facts— 


the physical change in the brain of A, the suggester, and the 
analogous physical change in the brain of B, the recipient of 
the suggestion. Between these two physical events there must 
exist a train of physical causes. Whenever the connecting 
sequence of intermediate causes begins to be revealed the 
inquiry will then come within the range of one of the sections 
of the British Association. Such a sequence can only occur 
through an intervening medium. All the phenomena of the 
universe are presumably in some way continuous, and it is un- 
scientific to cail in the aid of mysterious agencies when with 
every fresh advance in knowledge it is shown that ether vibra- 
tions have powers and attributes abundantly equal to any 
demand—even to the transmission of thought. It is sup- 
posed by some physiologists that the essential cells of 
nerves do not actually touch, but are separated by a 
narrow gap, which widens in sleep, while it narrows almost 
to extinction during mental activity. This condition is so 
singularly like that of a Branly or Lodge coherer as to suggest 
a further analogy. The structure of brain and nerve being 
similar, it is conceivable there may be present masses of such 
nerve coherers in the brain whose special function it may be to 
receive impulses brought from without through the connecting 
sequence of ether waves of appropriate order of magnitude. 
Réntgen has familiarised us with an order of vibrations of 
extreme minuteness compared with the smallest waves with 
which we have hitherto been acquainted, and of dimensions 
comparable with the distances between the centres of the atoms 
of which the material universe is built up ; and there is no reason 
to suppose that we have here reached the limit of frequency. It 
is known that the action of thought is accompanied by certain 
molecular movements in the brain, and here we have physical 


the internal and external movements of the atoms themselves, 


Sir William Crookes concluded the address with the 
following words :— 


It has been said that ‘*‘ Nothing worth the proving can be proved, 
nor yet disproved.” True though this may have been in the past, 
it is true no longer. The science of our century has forged 
weapons of observation and analysis by which the veriest tyro 
may profit. Science has trained and fashioned the average mind 
into habits of exactitude and disciplined perception, and in so 
doing has fortified itself for tasks higher, wider, and incomparably 
more wonderful than even the wisest among our ancestors 
imagined. Like the souls in Plato’s myth that follow the chariot 
of Zeus, it lias descended to a point of vision far above the earth. 
It is henceforth open to science to transcend all we now think we 
know of matter and to gam new glimpses of a profounder scheme 
of Cosmic law. An eminent predecessor in this chair declared 
that ‘‘by an intellectual necessity he crossed the boundary of 
experimental evidence, and discerned in that matter, which we, 
in our ignorance of its latent powers, and notwithstanding our 
professed reverence for its Creator, have hitherto covered with 
opprobrium, the potency and promise of all terrestrial life.” I 
should prefer to reverse the apophthegm, and to say that in life I 
see the promise and potency of all forms of matter. In old 
Egyptian days a well-known inscription was carved over the 
portal of the temple of Isis:—‘‘I am, whatever hath been, is, or 
ever will be ; and my veil no man has yet lifted.” Not thus do 
modern seekers after truth confront Nature—the word that stands 
for the baffling mysteries of the universe. Steadily, unflinchingly, 
we strive to pierce the inmost heart of Nature, from what she is 
to reconstruct what she has been, and to prophesy what she yet 
shall be. Veil after veil we have lifted, and her face grows more 
beautiful, august, and wonderful with every barrier that is with- 
drawn. 

The Mayor of Bristol proposed a cordial vote of thanks to the 
President for his eloquent, interesting, and invaluable discourse. 
On behalf of the citizens of Bristol he offered a cordial welcome 
to the members of the Association and expressed the pleasure the 
citizens felt at the selection of Bristol by the Association as their 
place of meeting this year. 

The High Sheriff seconded the motion, which was put by the 
Mayor and carried unanimously, 

The President, in responding, said that for the investigator 
who was trying to attain to a deeper and closer intimacy with 
nature, recognition on the part of the assembled parliament of 
science was most precious, Strengthened by the friendly appre- 
ciation which had been accorded to him he should continue to 
apply himself to what Darwin called the ‘‘ Vivid pleasures of in- 
vestigation,” and endeavour to pluck out the heart of the mystery. 
Professor Riicker, the general treasurer, announced that the 
tickets issued up to to-night at 8 p.m. were :—255 old life mem- 
bers, 16 new life members, 276 old annual members, 86 new 
annual members, 1001 associates, 626 ladies, and 24 foreign mem- 
bers, or agrand total of 2284. 

The proceedings then terminated. 


MEETING OF GENERAL COMMITTEE. 

A meeting of the General Committee was held at the 
Museum, when Sir John Evans, the retiring President, 
occupied the chair. The minutes of the last meeting 
having been read and confirmed, the report of the council 
of the Association was read by the secretary, Mr. G. 
Griffith, and adopted. The following are its most im- 
portant paragraphs :— 

The meeting held at Toronto last August was attended by a 
representative body of members from the British Isles and from 
the Dominion of Canada, and by a large number of scientific men 
from the United States of America, and from the Continent of 





of energy capable of impressing a photographic plate, and of dis- 
charging electricity by rendering air a conductor, It also appears 








awaits the touch of the magic wand of science to enable the | 


vibrations capable from their extreme minuteness of acting direct | 
on individual molecules, while their rapidity approaches that of | 


—=—. 


pated, in view of the experience of the Montreal meeting in } 


and that this anticipation was fully realised was 1, ely the ree} 
of the unremitting exertions of the local officers and Commitin” 
Toronto, and the support which was received from the Gove toe at 
of the Dominion, the Government of Ontario, and the pose 
Toronto, A permanent Committee on terrestrial magnetism’, of 
atmospheric electricity was appointed at the meeting of ead 
International Meteorological Conference at Paris, in 1894 ~ 
members of this body were desirous of holding a Conte Me 
with other magneticians, and at the suggestion of Profe aa 
Riicker, who is president of the Committee, the Gane 
decided to invite the Committee to hold the Conference 
Bristol during the meeting of the British Associati at 
This invitation was accepted, and it was decided that then 
ference should meet as a department of Section A, and that th, 
foreign magneticians who might attend should have all the 
—— of foreign members of the Association. The Coun i 

ave reason to believe that this —— will work a 
factorily, and that the Conference will be well attended The 
Council have been informed by Professor Riicker that he does not} : 
tend to offer himself for re-election as general treasurer after the 
Bristol meeting. Professor Riicker has held this post since 189] prs 
the Council desire to put on record their sense of the important 
services which Professor Riicker has rendered to the Associatio 
during this period, The Council recommend that Professor (. Carey 
Foster, F.R.S., be appointed general treasurer in succession 
Profesor Riicker. The Council have to deplore the loss by death 
of Lord Playfair, who had been one of the trustees of the f Pc g 
tion since 1883. The Council have nominated Professor Riicker as 
trustee, the other trustees being Lord Rayleigh and Sir John 
Lubbock. 

The Council were invited to nominate one or two members to 
give evidence before the Committee appointed by the Government 
to report on the desirability of establishing a National Physical 
Laboratory, and at their request Professor G. Carey Foster 
F.R.S., and Professor W. E. Ayrton, F.R.S., gave evidence before 
this Committee. A report has been presented to Parliament, and 
the Council trust that the deliberations of the Committee wii 
result in the establishment of a national laboratory. 

In regard to the resolutions referred to them for consideration 
and action, if desirable, the Council report :—(1) That the Council 
appointed a Committee to consider the desirability of approaching 
the Government with a view to the establishmentin Britain of experi- 
mental agricultural stations, similar in character to those which 
are producing such satisfactory results in Canada. The Committee 
having reported that much is already being done in this direction 
by County Councils and agricultural sovieties, advised that the vv. 
operation of these bodies should be first invited. The Committee 
was reappointed for this purpose, and sent in a report, the 
principal recommendation of which was adopted by the Council, 
and is as follows :—‘‘ Your Committee recommend that the Board 
of Agriculture be informed that, in the opinion of the British 
Association, there is an urgent need for the co-ordination 
of existing institutions for agricultural research, and that the 
Association hopes that steps may be taken towards this 
end, including the strengthening of the scientific work 
of the Board ef Agriculture, and the provisions of the 
means for dealing adequately with scientific questions which 
may come before it.” At the request of the Council this report 
was brought by the President to the notice of the President of 
the Board of Agriculture, from whom a reply was received 
stating that the Board will not fail to bear in mind the views set out 
| in the resolution. (2) That a Committee was appointed to report 
| to the Council whether, and, if so, in what form, it is desirable to 
| bring before the Canadian Government the necessity for a 
| hydrographic survey of Canada. The Committee reported to the 
| Council, and it was decided, in conformity with the recommendation 
contained in the report, that the following resolution should be 
| sent to the Canadian Government :—‘‘ The Council of the British 
Association have learnt with regret that the Government of the 

Dominion of Canada is contemplating the discontinuance of their 





| tidal survey of Canadian waters, Whilst the work already carried 


out is primarily connected with hydrography and navigation, they 
consider that science will incur a great loss if the work of the 
survey isdiscontinued. They would therefore urge on the Govern- 
ment the desirability of continuing the tidal survey as hereto- 
fore.” The President transmitted the resolution to the Governor- 
General who forwarded it to the Government of the Dominion 
of Canada for their favourable consideration. The Council have 
received a reply to the effect that the Minister of Marine and 
Fisheries recommended that the Association be informed that, in 
view of the limited appropriation made by Parliament, it bad 
been deemed advisable to defer the prosecution of the survey for 
the present, and to confine the work to the maintenance and 
operations of the tidal gauges already established, and the pre- 

aration of the tide tables. (3) That a Committee was appointed 

y the Council to consider the following resolution :—‘‘ ‘That, in 
view of the facts (a) that a Committee of astronomers appointed by 
the Royal Society of London, in consequence of a communication 
from the Royal Society of Canada, has recently considered the 
matter, and has arrived at the conclusion that no change can now 
be introduced in the ‘Nautical Almanac’ for 1901, and (/) that 
few English astronomers are attending the Toronto meeting of 
the Association ; the Committees of Sections A‘and E are not ina 
position to arrive at any definite conclusion with respect to the 
unification of time ; but they think it desirable to call the atten- 
tion of the Council to the subject, in which the interests of mariners 
are deeply involved, with the view of their taking such action in 
the matter as may seem to them to be desirable.” Several mem- 
bers of this Committee had also served on the Committee of the 
Royal Society, and after careful re-consideration of the whole ques- 
tion the Committee saw no good reason for dissenting from the 
conclusion which had been recently adopted by the Royal Society, 
and reported in the following terms:—‘ The Committee report 
that as there is a great diversity of opinion among astronomers 
and sailors as to the desirability of the adoption of civil reckoning 
for astronomi: , and as it is impossible to carry out such 
a change in the ‘ Nautical Almanac’ for the year 1901, they do not 
recommend that the Council of the British Association should at 
present take any steps in support of the suggested change of 
reckoning.” 

In their report last year at Toronto, the Council informed the 
General Committee that the establishment of a bureau for 
ethnology was under the consideration of the Trustees of the 
British Museum. Since that date, a letter, addressed to the 
President, has been received from Sir E, Maunde Thompson, 
stating that ‘‘the Trustees of the Museum are quite of opinion 
that such a bureau might be administered in connection with the 
Ethnographical Section of their collections with advantage both te 
the objects in view of the Association, and to the enlargement of 
the British Museum collections, and that they would be ready to 
take the necessary steps for carrying the proposal of the Associa- 
tion into effect so soon as certain re-arrangements affecting space, 
&c., now taking place within the Museum shall have been finished, 
as it is expected, in the course of the coming year.” 

In accordance with the regulations, the retiring members of the 
Council are Professor Edgeworth, Mr. Victor Horsley, Mr. G. J. 
Symons, and Professor W. Ramsay. The Council recommend the 
re-election of the other ordinary members of the Council, with 
the addition of Dr. W. H. Gaskell, F.R.S., Dr. J. Scott Keltie, 
Major P. A. MacMahon, F.R.S., Mr. L. L. Price, and Professor 
W. A. Tilden, F.R.S, ones 

An invitation to hold the annual meeting of the Association 10 
the year 1900 at Bradford, and an invitation from Cork for 4 
future meeting have been received, and will be presented to the 
general committee on Monday, September 12th. : 

Professor Riicker, the general treasurer, then presented his 
report for 1897—98, It showed receipts amounting to £4625, and 
an expenditure of £2920, leaving in hand a balance of £1703. The 





Europe. The success of the meeting had been confidently antici- 








investments amounted to £11,137, The treasurer explained that 
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‘ e accounts had been audited by professional account- 
this ¥ <- pemantos of the Toronto meeting had been exception- 

8 small — £108, as against an average of £160 — and this 
aly actory result was largely due to the generosity of the 
Canadian officials. As the Association was so much better off than 
ticipation could have justified, the Council had come to the con- 
0 ehat it would be only ~ to help Bristol in the recent 
- misfortune which had befallen the city, and they had 
gra decided to regard as part of the expenses of the 


‘ont 
se necting a grant of £120 to the local authorities at 


Habel aster of the Society of Merchant Venturers was then 
elected an additional vice-president of the Association for the 


meeting at Bristol. . 

After some further business had been transacted, Professor 
Maccallum, of Toronto, proposed a vote of thanks to the retiring 
President, Sir J. Evans, remarking that to him was due in a large 
measure the success of the Toronto meeting. 

gir Norman Lockyer seconded the vote of thanks, and pointed 
out that Sir J. Evans had occupied the presidential chair at a time 
when the duties of that position were becoming more and more 


Ae vote of thanks haviag been cordially given, 

sir J. Evans, in, reply, said that the office of President was by 
no means a sinecure. The President had hanging over his head 
for the whole year between his nomination and assumption of office 
the address which he was bound to deliver. He resembled a 
merchant who drew a bill at twelve months for an enormous 
amount, and who, at first light-hearted, became more and more 
doubtful as the bill matured whether his own resources, even when 
assisted by those of his friends, would be sufficient to meet the 
liability. He could look back on his year of office with great satis- 
faction, for he had received the greatest assistance from all. At 
the Toronto eros nothing could have exceeded the kindness of 
the Canadian officials, 

The Committee then adjourned until Monday. 

The meetings will conclude on the 14th. The Presi- 
dent of Section A, Mathematical and Physical Science, 
is Professor Ayrton, F.R.S.; the President of Section b, 
Chemical Science, is Professor Japp, F.R.S.; the Presi- 
dent of Section C, Geology, is Mr. W. H. Huddlestone, 
.R.S., F.G.8.; the President of Section D, Zoology, is 
Professor Weldon, F.R.S.; the President of Section E, 
(icography, is Colonel Church, I’.R.8.; the President of 
Section F, Economic Science, is Dr. J. Bonar; the 
President of Section G, Mechanical Science, is Sir John 
Wolfe Barry, K.C.B., F.R.S.; the President of Section H, 
Anthropology, is Mr. E. W. Bradbrook, C.B., F.S.A. ; 
the President of Section K, Botany, is Professor Bower, 
V.R.S. A conversazione was held last night at Clifton 
College, and an evening discourse will be delivered to-day 
by Professor Sollas; and to-night a lecture will be given 
to working men by Professor Poulton. 

In Section G—Mechanical Science—the following pro- 
gramme will probably be carried out :— 

September 8th, at 11.30, the President's Address. At 
2.0, Mr. R. C. H. Davison, ‘‘New Works at Barry 
Docks; and Professor J. Ryan, ‘* Notes on the Welsh 
Methods of Shipping Coal.”’ 

September 9th, at 11.0, Mr. T. Forster Brown, ‘‘ Some 
of the Mechanical and Economic Features of the Coal 
(Question ;"’ Mr. C. Johnson, ‘The Hydraulic System of 
Jointing of Tubes on Tubular Bodies ;” Mr. E. G. Coker, 
“Description of an Instrument for Measuring Small 
Torsional Strains;’’ Professor H. S. Hele-Shaw, “ A 
New Instrument for Drawing Envelopes, and its Applica- 
tion to the Teeth of Wheels, and for other purposes.” 

September 12th, at 11.0.—Mr. A. Siemens, “ Electric 
Power in Workshops ;”’ Mr. A. H. Gibbings, ‘‘ The Appli- 
cation of the Electric Motor toSmall Industrial Purposes 
and its Effects on Trade and on the Community 
Generally ; Mr. W. Geipel, ‘‘ Electric Power and its 
Application on the Three-phase System to the Bristol 
Wagon and Carriage Works ;’ Mr. H. Faraday Proctor, 
“Notes on the Electric Lighting System at Bristol, with 
special reference to Auxiliary Plant ;’’ Mr. T. S. Fleming, 
“Corrosion of Gas and Water Mains by Earth Currents 
from Electric Tram Lines.” 

September 13th, at 11.0.—Mr. E. D. Marten, “‘ Scheme 
for the Improvement of the Waterway between the 
Bristol Channel and the Birmingham District ;"’ Mr. T. 
Dibdin, ‘‘ Conditions Necessary for the Successful Treat- 
ment of Sewage by Bacteria;” Mr. W.H. Wheeler, 
“The Action of Waves and Tides on the Movement of 
Material on the Sea Coast; Mr. T. G. W. Aldridge, 
“Combined Electric Lighting and Power Plant for Docks 
and Harbours ;” Mr. H. Allen, “‘ Electric Coal Haulage.” 








TRADE AND BusINEss ANNOUNCEMENTS.—We learn that the 
whole of the business, freehold property, plant, hydraulic stamp- 
ng, pressing, forging, and flanging machinery, together with the 
Heslop patent rights and goodwill of the business of the Hydraulic 
Seamless Pressing Company, Limited, Black Bull-street, Leeds, has 
been taken over by Messrs. Graham, Morton, and Co., Limited, 
london, Mr, Maurice Graham, A.M.1.C.E., M.I.M.E., the 
managing director, informs us that it is the intention of his 
company to work the two businesses in conjunction with one 
another. — Messrs, Jeremiah Head and Son, of 47, Victoria- 
street, Westminster, have been appointed consulting engineers 
to the Alberta Irrigation Company, of 37, Old Jewry, and of 
Lethbridge, in Western Canada. This will involve annual visits 
to that locality, and periodic reports upon the extensive irrigation 
works now in progress, 

THE INVENTION OF THE First CoTron Gtn by Whitney took 
Place in 1791, The appliance consisted of a drum with rows of 
Wire hooks, or teeth, inserted in line around it. As the drum 
revolved these teeth passed between a grate, or grid, the bars of 
which were sufficiently far a to permit the teeth to pass with- 
out touching, but so close that the seed could not pass between. 
Another grate, wide enough to allow the cleaned seeds to dro 
through, was mounted to form a hopper for the seed cotton, pas. 
hold it against the revolving drum The revolution of the drum, 
coupled with the drawing action of the teeth against the cotton 
in the hopper, caused the cotton also to revolve and form into a 
roll, thus resulting in continually presenting new material to the 

eth, and giving the cleaned a chance to drop through the 
wider grate forming the hopper. As the teeth, or hooks, passed 
through the roll ¢ ey became charged with filaments of cotton, 
and the seed being held back, either by the surrounding material 
Pressing against it, or by its contact with the forward grate, 
caused the filaments to be detached from the seed and carried for- 
ward by the drum. until they were removed by a brush revolving 
with greater rapidity in an opposite direction, and in such a 
Pencys that the bristles brushed the teeth inthe direction in 
: ich they were inclined. This removed the filaments of cotton 
.rom the drum, and the speed of the drum was sufficient to clear 
itself by centrifugal force, 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





GREAT NORTHERN ENGINES. 


Sir, —Your correspondent “‘ Retired Observer” deserves my best 
thanks for the most delightful bull I have come across for some 
time. The statement that he knows the engines with domes 
prime more than those without domes, because he has-seen the 
splashes on the domes of the engines that have them, and has not 
seen splashes on the domes of engines that have not got them, is 
truly delicious, and I am glad that you have embalmed it in your 
columns. 

‘Retired Observer” is one of those men who cannot realise the 
fact. that the world will not.stand still to please him. I knew 
Mr. Patrick Stirliug slightly, and his engines very well indeed, 
and I still hold the thought that his 8ft. outside-cylinder 
Mave were the handsomest locomotives ever built, barring the 
hideous hall porter’s chair cabs; but if ‘‘ Retired Observer” 
knew as much about them as I do, he would know that they 
were ‘‘kittle cattle,” and extraordinary skill was required in 
driving and firing them toget the maximum out of them. Beyond 
all other engines I ever had to do with were they sensitive. While 
they would keep time like clocks with 13 on, ‘‘ they were all over 
the shop” with 14 on; with loads of 150 tons or thereabouts they 
were at their best, and they were wonderfully light on repairs. 
The side frames were rather weak over the driving axle-box—the 
latest engines had the plates made deeper—and there was some 
chafing between the fire-box rivets and the side frames, But this 
was a small matter ; a more serious thing was the tendency for the 
pistons to get loose on the rods, which rendered it necessary to 
take off the cylinder covers too often ; but this difficulty was quite 
overcome, 

Mr. Ivatt has very greatly improved the running of these 
engines by adding a dome which enables the boiler to be worked 
with more latitude in the way of feed. 

Your correspondent wants the Great Northern Company to run 
lighter trains, and more of them. In writing thus he charges the 
traffic manager with ignorance of his business. The Creat 
Northern, in common with all other railway companies, has to go 
with the times. 

There never was a better engine of its kind built than the Lady 
of the Lake class on the London and North-Western. How good 
it has been is demonstrated by the circumstance that Mr. Webb 
has rebuilt several of them. The load for these engines is about 
100 tons. Does ‘‘ Retired Observer” hold that the London and 
North-Western Railway Company has made a mistake in building 
anything more powerful ! 

I do not think I should have taken the trouble to write this 
letter were it not that ‘‘Ketired Observer” writes like a great 
many other men who have a little knowledge, and hold that a great 
mistake is being made in augmenting the size and weight of our 
rolling stock. The answer is that the public like it, the Board of 
Trade like it, and the big bogie carriage has become a necessity. 
Let “‘ Retired Observer’ make a fast run—not an easy matter—in 
some of the South-Eastern four-wheeled stock, or !et him try a run 
in an old London, Chatham, and Dover third class, Then let him 
make a run in one of the Great Western bogie coaches, say by 
9.50 a.m. Paddington to Birmingham without a stop, and I ven 
ture to think we shall hear no more about the delights of smal 
trains and lots of them, and little locomotives and lots of them. 

Mr. Ivatt understands his business. He goes with the times, 
or a little in advance of them. His new engine is a valuable addi- 
tion to the various types of English locomotives, ard I shall be 
greatly surprised if a large number of them is not built. 

Homersham, September 5th. RUNNING SHED, 





Sir,—Your correspondent ‘ Retired Observer,” in his letter on 
the above subject in this weck’s issue. goes to the root of the matter 
as regards so-called ‘‘ modern loads.” We shall always have this 
question present with us on some of our lines, because as soon as 
we get an engine that will normally take, say, 250 tons at fifty-five 
miles an hour, they will want it to take 300 or 350 tons, and so 
immediately overload it. It is simply a question of more trains, 
As your correspondent truly remarks, the delays and confusion 
with some of the abnormally heavy trains now run are becoming 
unbearable. I would much rather travel with a train of 175 tons 
and one engine than with one of 300 tons and two engines, and in 
practice such an arrangement works much better. A good illustra- 
tion of this is furnished with the 10 a.m. down Scotch express from 
King’s Cross, This for some time during the present summer has 
been running—very properly—in duplicate, each part with about 
175 tons drawn by one engine, and the punctuality has been very 
good, certainly much better than would have been the case if 
there had been one long train and two engines, Would the company 
not be glad to run £0 per cent. more trains, as a condition of obtain- 
ing 50 per cent. more traffic? The number of passengers increases 
year by year, and instead of the railways providing more trains, 
they endeavour to crowd them into one long train, where the 
accommodation is often inadequate, 

As to the appearance and work of these new engines, I agree 
with your correspondent ; the drivers do not like them as well as 
the old ‘ papers « although, of course, one is not likely to get 
them to say so while on duty. One remarked to me not long ago, 
‘* Well, Sir, the less we say about them the better, for we can’t 
say much good about them, so we had best say nothing at all.” 

Your correspondent truly describes the cabs as of ‘‘ fearful out- 
line,” and the so-called ‘‘splasher” and “stump covering the 
safety-valves”’ are, if ible, still more hideous ; indeed, to my 
mind, if the object had been to build a machine as unsightly as 
possible, then that object has been achieved. 

I do not think that the log of the running of No. 990, appended 
to Mr. Rous-Marten’s letter, is anything to be proud of, or even 
satisfactory, when we consider the dimensions and weight of the 
engine—99 tons—practically 100 tons, What is there to show 
for it! ANOTHER OBSERVER, 

London, September 3rd. 





RAILWAY SPEEDS, 


Sir,—In reply to ‘‘ W. M. A.,” Fase 238, 1 beg to say that my 
statement is perfectly correct. The Midland Company never 
announced that it was going to allow more time. The chair- 
man simply pointed out to the shareholders that the Midland 
would not take any part in a ‘‘ Railway Race.” I have the notes 
of his exact words, and he did not mention ‘‘more time” nor 
‘‘ deceleration,” nor did he even mention a reduction of speed. I 
have before me the company’s working time-tables for the past 
three years, and I find that there is not a train on the line “ de- 
celerated.” The trains are booked in those tables, and are run 
between Manchester and London in 4 hours 15 minutes. 

The sole reason why the time is not reduced to four hours is that 
the three companies have an understanding that 4 hours 15 minutes 
shall be the quickest by either route. The times of trains start- 
ing from Bristol have, as Mr. Acworth says, been altered, but this 
is due to the trains of the Great Western Company, but no re- 
duction of speed has taken place in any train from Bristol. Liver- 

ool and Manchester are both ‘‘ Cheshire line” stations, and the 
idland trains have to enter and leave at such times as are con- 
venient to the Joint Committee. 

The ‘‘Cheshire Lines” hourly service of trains leaves each end 
of the line at 30 minutes past each hour, and arrives at 15 minutes 
after the next hour ; consequently the Midland trains must avoid 
clashing with the hourly service. ‘Taking the case of Leeds, the 

assengers leave now at 3.15 p.m., and arrive at St. Pancras at 
7.20—195 miles 73 chains, Surely this is not ‘‘deceleration?” I 
have ample information before me to prove that all the Midland 





trains are running as fast or even faster to-day than at any previous 
a, and that the idea of ‘‘ deceleration” is not founded on 
act. 

As to unpunctuality, I with Mr. Acworth that with 
certain trains this does take st but to a great extent it is due 
to causes which are no fault of the Midland Company. f 

For instance, when a Midland train has to wait at Bristol half 
an hour for a Great Western train, the Midland must be late in 
arriving at Birmingham or Leicester, &c. Or, when the North- | 
British train with the Midland carriages arrives at Carlisle an hour 
late, it is impossible for the Midland to arrive at St. Pancras ‘‘ on 
time.” It is a fact that time is often lost at stations, but the 
main cause of this is the enormous number of bicycles and quan- 
tities of luggage ; but in this respect the Midland is no worse than 
other railways. 

As to the opinion of your correspondent, page 238, that Midland 
‘* deceleration ” is ‘‘ uncontested railway history,” I may say the 
company’s officials have stated that it is not the fact. For 
instance, in Engineering, page 682, December 3rd, 1897, there 
appears a letter from the general manager, stating that 
the alterations have been ‘‘in the direction of acceleration, rather 
than of deceleration.” It appears to me that the whole question 
of train speed must be ruled by the practical side of the subject. 
Will it pay to run acertain train? That is a question which the 
general manager of each line should know best. 

Leicester, September 5th. CLEMENT E. STRETTON, 





HOUSE CISTERNS. 


Sir,—The readers of THE ENGINEER engaged in water supply 
and its distribution will be grateful for your timely and valuable 
article on the East London water supply. The cause of the 
present outcry has been discussed many times, but even water 
engineers are found advocating the constant supply without 
cisterns, well knowing that there cannot be such a system as con- 
stant supply ; a stoppage must often occur. 

If the water companies were to enforce the regulations of the 
Metropolis Water Act, Regulation 13 states that a cistern shall 
be provided, &c. I know of hundreds of cisterns being removed 
from old houses and the tenant left with a tap direct from the 
main only. This cistern is carted away to new houses and fixed, 
and after a time is again removed to other new cottages. Why 
do the water companies allow this to go on, and why have the 
political element of the L.C.C. and their officers passed such pro- 
perty, well knowing that Regulation 13 has been violated! Of course, 
there is danger in using filthy cisterns, but the cistern you have 
proposed cannot be fouled, and the consumer will always have a 
good supply of wholesome water. ‘‘ Aquarius,” in a letter to THE 
ENGINEER of September 2nd, states that he has invented a cistern 
as you have suggested, but the same thing has been patented and 
put on the market many years ago by Harding and Son, and is 
really all that can be desired to meet the case. This cistern was 
spoken highly of by the Royal Commissioners in their report, 1895, 
as the following extracts will show :— 

Page 3.—‘‘ Had cisterns been in use in the houses no incon- 
venience need have occurred,” 

Page 12.—‘‘In our opinion the inconvenience experienced by 
consumers was much aggravated by the want of proper means of 
domestic storage.” 

Pages 15 and 16.—‘‘No doubt ill-designed and badly-placed 
house cisterns are open to objection from a health point of view, 
and nothing could be further from our intention than to advocate 
any return to the old defective cisterns with their movable wooden 
covers, but we do advocate the provision of properly designed 
cisterns. By a properly designed cistern we mean a cistern which 
shall be so constructed as to exclude alike the possibility of the 
entrance of dirt from the atmosphere and the accumulation of any 
deposit from the water itself, while at the same time the water in 
the cistern is under the same pressure as the water in the main 
itself ; in other words, the cistern that would satisfy us is merely 
a local enlargement of the water main. Such a cistern is, in our 
opinion, subject to none of the objections commonly urged against 

e use of cisterns.” 

The “‘ Simplex ” cistern possesses all the salient features here re- 
commended. SUPERINTENDENT. 

September 5th. 





KUTTER’S FORMULA. 

Sir,—I enclose copy of a test I made some months ago with a 
view of testing the accuracy of Kutter’s formula as applied to 
wooden flumes on the line of a mining company’s ditch in Colombis, 
8.A. As I took some pains to obtain accurate results, I think they 
may possibly be worth publication as a contribution to our store of 
hydraulic knowledge. Geo, T, PARDvE. 

3, Selborne-place, Littlehampton, Sussex, 

August 29th. 

P.S.—The company was the Frontino and Bolivia Gold Mining 
Company, Limited, 184, Gresham House, Old Broad-street, E.C. 
Experiments to Determine ‘* N” in Kutter’s Formula as Applying to 

Wooden Flume on Main Ditch of F. B. Company, Limited, 
Length measured for test = 100ft. 


Surface slope of water = 0°182ft. 
Sine of slope ” = 0°00182 = « 
Hydr. rad. = 0°686 = R 


Mean velocity of stream = 1°805ft. per second. 

“C” in Eytelwein’s formula (v = C / Rs) = 50 5. 

.". The nearest third place of decimal of Kutter's “nn” = 0°025, and 
which gives a coefficient C = 50°2. 

The size of flume was in inches 34°5 by 15°75 mean depth of water. 

The length was set out by wooden length rods—No. 2—carefully 
marked on copper end plates to 10ft., and tested by a steel rule by W. F. 
Stanley. The fall-was measured by two observers with a Troughton and 
Sims’ l4in. level. Owing to a settlement of the flumes there was found to 
be a rise in the bottom of the finmes at the lower end, and the surface 
slope had therefore to be calculated from the depth of water. The depth 
of water was measured by a thin-edged steel rule, and may be taken as 
practically accurate. The speed of current was measured by floats, which 
were tin tubes l1éin. long by lin. diameter, and loaded so as to just clear 
the bottom at the shallowest place. Twenty observations were madc, 
and were timed by a stop watch reading to one-fifth second. The flume 
was built of unplaned plank, and was very dirty—fine silt and leaves—at 
bottom. G. T. Parpor. 





GODDIN’S LOCK NUT. 

Str,—Will you allow me to correct an error contained in the 
notice you gave my lock nut in your last issue, which robs the 
device of one of the advantages claimed for it ? 

It was stated that the final pressing operation alters the pitch of 
the thread, which is not the case—the elastic joint receiving the 
requisite amount of permanent set before any such distortion takes 
place—the only other effect being to bring the two nuts bodily 
nearer to each other, so that when applied to a bolt, and forcibly 
separated thereby, the elastic connection will exert a considerable 
opposition to such separation, pulling the thick nut, which carries 
the load and is next the work, snugly against the underside of the 
bolt thread, in which position the only effect the load or vibrations 
can have is to bring the parts into more forcible contact, and so 
increase the resistance of the nuts to slack back. 

Epcar A, GoDDIN. 

3, St. George’s--avenue, London, Sept. 3rd. 


[We are at a loss to understand Mr. Goddin’s point. If two 
threads are brought nearer together than the others the pitch 
must be altered. The passage of the bolt through the nut corrects 
the pitch against the resistance of the joint, and so causes the 
friction. It is perfectly clear in our description that the upper 
and lower parts of the nut are threaded with the same tap. We 
fail to see how permanent set can take place without distortion.— 


.E.} 
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REVOLUTION COUNTERS. 





Two neat forms of speed counters recently introduced by 
Messrs. O. Berend and Company, Limited, are illustrated by 
the accompanying figures. The first is a counter pure and 
simple, and has no time attachment of any sort, whilst the 
second has a watch placed beside the counter. In the former 
the counter alone starts when the end of the spindle is 
pressed against the end of the shaft, and in the second both 
hands stop and start simultaneously. Several forms of 
rubber points for the spindle are supplied with each. 

The revolution counter has three dials on the one face, 
the largest divided up to 100 and the two others marking 
thousands and tens of thousands. This seems excessive, but 
the counters are intended particularly for high speed work. 


On each dial the figures are duplicated in red and black, so | 


that the number can be read at once whichever way the 
engine runs, a little black or red indicator appearing behind 
the small hole just under the centre of the dial to show 
which colour figures are to be taken. This hole appears like 
the tail of the pointer in the engraving. The instruments 
are very light, being made of aluminium; the diameter of the 
dials is approximately 13m. In the simple counter the 
handle can be screwed on at either the end or side as shown, 
as may be most convenient. In both the long hand is moved 
back to zero by a thumb-screw at the back, whilst the smaller 
dials have a trigger attachment which returns the pointers 
automatically; this is also the case with the watch. 
The latter is wound by the screw underneath. We have 
tried these instruments and found them accurate and con- 
venient, and the workmanship appears to be admirable. They 
start and stop instantaneously and with certainty. The dial 
is perhaps a little confusing at first, but is easily read after 
a short acquaintance. 








THE LATE COAL STRIKE. 





THE settlement of the strike has given great satisfaction | 
to all the older and better class of colliers, a large number of | 


whom resumed work directly after the signing of the 
arrangement between the members of the Emergency Com- 
mittee and the Workmen’s Provisional Committee. In 
many places work was done on Thursday, and on Friday and 
Saturday a considerable number of men went down, though 
in numerous cases groups were to be seen returning. Some 
of these, personally interviewed, said that the ‘“ squeez- 
ings” were great, and the face of the coal could not be 
reached for a week or ten days owing to the falls. Others 
that the airways were bad, and great care was necessary, 
especially as the colliers were anxious to turn out as 
much coal as possible. On Monday, ‘“‘ Mabon’s” day, a 
good many stayed away ‘on principle,’ and a larger 
number by necessity, until the pits are cleared, so that it 
is difficult to state whether the ‘‘ Mabon’s”’ day advocates 
will show a majority or not. October will give more trust- 
worthy indications, and it is generally hoped by the older 
colliers that by that time the foolish craze for a holiday, 
after having had a compulsory one of six months, will have 
abated. It is the young, reckless, and thuughtless class of 
the colliers’ community who crave the monthly holiday, and 
it is not unlikely some unpleasant complications will yet 
result. An official, holding an important position in connection 
with one of the largest collieries suggests that anything like 
an organised attempt to evade the conditions of the agree- 
ment, part and parcel of which was the abolition of the 
monthly holiday, may necessitate summoning the offender, 
and fining or restraining him from work during the remainder 
of the week. 





On Monday over 400 men went down in one of the 
Cyfarthfa collieries. At the Glamorgan Colliery, Liwynpia, 
900 men descended ; at the Great Western several hundred, 
and at the Albion Celfynydd. At the National Colliery it was 
decided to resume on Monday, and about sixty began. 
Hundreds flocked in to the Ferndale Collieries and the Tyler’s 
Town pits. Dowlaiscolliers resumed in good force on Sunday 
night at Vochrhiw, Cwmbargoed, and Bedlinog. On Monday 
three great train loads of men went to the pitheads, but 


| batches returned on account of some little variation in 


cutting price. Perth men put in a feeble appearance on 
Monday, and at Cymmer, Ynyshir, and the Lewis Merthyr 
collieries absenteeism was pronounced. At Tredegar, where 
opposition to the abolition of the monthly holiday has been 
strong, 150 went down the Pochin pits. Most of the work 
has been in clearing. At the Lady Windsor Clive Colliery, 
Ynysybwl, work was practically resumed on Monday. 
Blaina men—Messrs. John Lancaster's collieries—decided to 
observe ‘‘ Mabon’s”’ day. Risca and Abercarn men resumed 
Monday evening, a case of late repentance. The Main 
Collieries men at Neath were kept from work, and amused by 
the speeches of delegates in vindication of their opposition to 
the agreement, and in advocacy of unionism and federation. 
Not less condemnatory was the attitude of Mr. Keir Hardie, 
at Perth, on Saturday, who addressed a large meeting of 
colliers in deprecation of the settlement. He said that the 
colliers ‘‘ would be justified in breaking the bargain just made 
because it was only a forced bargain, after the style of the one 
enforced by the highwayman upon his victim.” A lengthy 
discussion followed, and resolutions were passed for the 
development of the ‘‘ Independent Labour Party.” 

Work was resumed at cone on Tuesday, and Messrs. 
P. D. Rees and J. Davies’ representatives have been asked to 
sign the new agreement, and to continue their labours on the 
Joint Committee. 

The Neath hauliers in the Neath~and Skewen districts 
refuse to work until a concession is given of 5 per cent. 

At all the collieries in the Aberdare Valley, excepting 
Nixon and Cwmaman, work was resumed on Tuesday. The 
same day 380 descended Penrhriwkiber, and numbers had to 
be turned away. All the collieries in Upper Rhondda re- 
sumed the same time, also at Gilfach Goch. 

The Caerphilly colliers are working, but are stated to be 
resolved to retain ‘‘ Mabon’s”’ day in future. 

The Gadlys colliers—non-associated —who have been 
working upon day-by-day contracts, are called upon to 
submit to a reduction of 15 per cent. and have refused, and 
put in a 24-hours’ notice, 

In several parts of the district the hauliers are taking up a 
threatening attitude. At Nixon’s collieries there has been 
a long-standing dispute with regard to the extra payment for 
working without door boys. On Saturday last it was decided 
to take a ballot, but as only two-thirds participated, another 
ballot was called for on Monday, when the result was :—For 
the terms of the management 48, against 145; majority 
against resuming work on the old terms, 97. On Monday a 
general meeting of all workmen of Messrs. Nixon’s collieries 
was held in Duffryn Woods, when it was decided that the 
colliers should resume work on Tuesday, but not to do 
hauliers’ work. This will only enable the colliers to take 
their tools into their working places, and abide the settlement 
of the hauliers. 

A meeting has been arranged for this week in Cardiff between 
the Emergency and the Workmen’s Committee to draw up a 
“Contract Book,” which the men will sign on being em- 
ployed at the various associated collieries. 

t will be seen from this bare summary of events in the 
coalfields that the advocacy of ‘‘ Mabon’s”’ day is only a half- 
hearted one; that work has been resumed on a fairly 
satisfactory scale, and that already a large output has been 


brought about. The relief to all allied industries has 

great. On the railways improvement has set in pes been 
few days it is expected that the old rate of w, vege 
generally old arrangements will be resumed. “O% end 








THE YORKSHIRE COAL TRADE. 


Ir is now the turn of the year in the coal trade, Int 
general coalfield the representatives of the miners h ho 
formally notified the coalowners that the men decline the 
proffered advance of 24 per cent. This amount, it will be 
remembered, was agreed to by the miners’ leaders subject to 
their constituents giving their consent. That consent ha 
not been forthcoming, the colliers at the different meetings 
regarding the advance as inadequate. It is now suggeatet 
that a conference should be held. No doubt an arrangeme 
will be arrived at. In house coal it was freely anticipated 
that the usual winter advance would be secured a month 
earlier this season ; but the exceptionally mild weather and 
the prospects of the markets usually supplied by Wales bein 
lost have operated against a general increase of quotations 
although more money has been obtained in several districts. 
The difficulty at present in the steam coal trade is to mest 
the demand for supplies for the Baltic and other Northern 
ports. This department has for a considerable time been jn 
a most satisfactory condition. Owing to the closure of the 
Welsh coalfield the South Yorkshire pits have been abnor. 
mally active, but of late there has been a tendency on the 
part of North of Europe consumers to put off placing orders 
in the hope that the difficulty in Wales might collapse and 
bring about easier prices. Although a settlement has now 
been arrived at, it has come too late for Russian and other 
Northern consumers. In well-informed quarters the fear js 
entertained that the Russian merchants have relied too much 
on an amicable arrangement being come to in Wales, and 
that they may find themselves without adequate supplies for 
the winter. A significant feature in the Northern steam coal 
trade at present is the excessive advance in freights. It may 
be mentioned, for example, that freights to Cronstadt have 
advanced from 4s. to 6s. 6d. and 7s. per ton. This of itself 
forms a very great factor in the prices of coal for Russia 
and the North. Now that the season is drawing to a close, 
the owners of steam coal pits are being pressed for deliveries, 
This tells in two ways. Although an increased quantity of 
coal is required in a short time, there is only the same 
number of ships to carry it. The natural result is that 
there is a competition for freight, and it is not at all im. 
probable that a further advance may be recorded shortly, 
If this had occurred much earlier in the season it would 
have given a fresh fillip to the building of merchant ships, 
but it has come about too late in the season to effect any 
| change like that. One curious feature of the Yorkshire coal. 
field calls for notice apart from the steam coal trade. (oal 
owners complain that they cannot get the same amount of 
work out of their miners that they used to do. They declare 
that it would pay them better to keep their collieries going 
for four days a week at steady pressure, and then shut dowy 
for the other two days altogether. The men, they say, do 
not work anything like so hard as they used to do. Instead 
of concentrating their energies upon four days they prefer to 
spread them over six, with the result that the coalowners have 
six days’ working expenses, with all the standing charges, for 
practically only four days’ output. It ismoteworthy that during 
this week, which is the Doncaster race week, one very large 
colliery came to an arrangement with their men by which 
they worked on the Leger day, which falls on a Wednesday, 
on condition that the collieries would be set down on the Cup 
day, Friday. This suited the employers down to the ground, 
and for the first time for many years many miners in the 
Barnsley coalfield were found fully employed on the Leger 
day instead of, as they have been prone to do for generations, 
making a pilgrimage to Doncaster and cheering the Leger 
winner down “the straight’ home to victory. 








LiverrooL Docks,—An error which we hasten to correct has 
crept into the article on ‘‘ Dock Extensions at Liverpool,” on page 
206. Mr. G. Fosbery Lyster is named as the engineer of the 
new Canada Graving Dock, which will be the largest dry dock in 
the world. In fact, it was designed by Mr. Anthony G. Lyster, 
Mr. G. Fosbery Lyster’s son, and has been entirely carried out 
under his instructions. Mr. A. G. Lyster has succeeded his father 
in the office of engineer-in-chief. 

METROPOLITAN WATER SUPPLY DURING THE MONTH OF JULY.— 
The Thames water at Hampton, Molesey, and Sunbury was in 
good condition. At its highest point the water was 3in., and at 
its lowest point 1ft. below the average summer leve!. The total 
rainfall during the month at West Molesey was 0°69in. The 
average daily supply delivered from the Thames during the month 
was 130,280,800 gallons ; from the Lea, 49,644,660 gallons ; from 
springs and wells, 49,943,940 gallons ; from ponds at Hampstead 
and Highgate, 1964 gallons. The last is used for non-domestic 
purposes only. The daily total was, therefore, 229,871,364 gallons, 
for a population estimated at 5,820,312, representing a daily con- 
sumption per head of 39°49 gallons for all purposes. The relative 
proportions of the supplies from the above various sources were as 
follows :—From the Thames, 56°67 per cent.; Lea, 21°60 percent.; 
spring and wells, 21°73 per cent. : 
THE RusstaN NAVAL PRoGRAMME.—Particulars of the Russian 
shipbuilding programme are not as yet very definite. Some things, 
however, are known with certainty. None of the new ships have 
as yet been ordered in this country. Three battleships seem to 
have been ordered abroad—one at La Seyne and two at Messrs. 
Cramp’s, Philadelphia. The La Seyne vessel is described as being 
of 13,110 tons, 338ft. 8in. long, with 75ft. 5in, beam and 26ft. 
draught, to be armed with four 12in. breech-loaders, and twelve 
6in., very many smaller quick-firers ; engines of 16,500-horse power 
and speed of 18 knots. According to the New York: Herald Messrs. 
Cramp build two battleships of 12,000 tons and 18 knots, sheathed 
and coppered, with four 12in. and ten 6in, guns. An armoured 
cruiser of 7800 tons is to be built at La Seyne ; length 442ft. 1lin., 
beam 57ft., draught 21ft. 1lin.; armament, two Sin. and ei ht 6in.; 
twenty 2°9in., and seven 1°8in. quick-firers ; engines 16,° -horse 
power; speed, 21 knots. Messrs. Cramp are to lay down, in 
addition to the battleships, three protected cruisers of ig oh 
6500 tons and 23 knots, and Herr Schichau, at Elbing, is to buil 
a cruiser, while two others are in hand at Nicolaieff. In all, qoute 
ing to another statement, there are six 6000-ton cruisers in han ’ 
described thus :—Length about 400ft., beam 53ft., draught 208t. 5 
armament, twelve 6in., and eighteen smaller quick-firers ; engines, 
18,000 indicated horse-power ; speed, 23 knots ; turtle back —_ 
deck, and cofferdams packed with cellulose. According to t e 
same statement four -ton armoured cruisers are baitding, 
385ft. long, 40ft. beam, 16ft. draught ; s , 25 knots ; armen , 
six 4°7in, and six smaller quick-firers. ‘These apparently are of e 
Svietlana type, of which one is in hand at Havre. Of destroyers; 
three have been ordered at La Seyne, three of M. Normand, ” 
four of Herr Schichau, and four others are building at Nicolaiett. 





It is denied, as might have been expected, that dynamite cruisers 
are to be built,—Army and Navy Gazette. 
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— 
THE THERMAL EFFICIENCY OF STEAM 
ENGINES.! 
(Concluded from page 237.) 
REPORT OF THE COMMITTEE, 
(Adopted by the Council, April 26th, 1898.) 
oy April 12th, 1897, your Committee submitted a preliminary 


report which embodied the gist of the conclusions they had arrived at. 
Vour Committee have now the honour to forward their final 


a a are two methods of stating the thermal economical value 
of a steam engine.? In the first, which is principally used for 
gientitic purposes, it is expressed us a ratio, and it is in this con- 
nection that a so-called ‘‘standard” of thermal efficiency is 
needed ; in the second and more ordinary method, an absolute 
statement is used, such as pounds of feed-water per indicated horse- 
power, OF heat units supplied per indicated horse-power per unit 

Thermal economical value arent as a ratio.—There are several 
such ratios relating to quite distinct orders of ideas, and the term 
«thermal efficiency” has been indiscriminately used for all of 
them. For instance, the term has been applied by some authors 
to the ratio which the work done upon the pistons of the engine, 
and shown by the indicator, bears to the heat supplied to the 
engine ; by others to the ratio of the performance of the engine, 
as above defined, to that of some ideal engine; and by others even 
to some quantity not a ratio at all, although more or less repre- 
senting an economical result, 

With the view of avoiding risk of misunderstanding in future, 
and of obtaining the great advantage which would result from the 
adoption of a uniform system of nomenclature, your Committee 
submit and recommend for use the following definitions :—The 
expression ‘thermal efficiency” as applied to any heat engine 
should mean the ratio between the heat utilised by that engine 
and the heat supplied to it, or 
heat utilised as work on the pistons 

heat supplied to the engine 

In the case of any particular actual steam engine this ratio can 
be determined by calculations based on actual experiment in the 
following manner :—The heat units utilised as work are to be 
obtained by measuring the indicator diagrams of the engine in the 
usual way to ascertain the mechanical work done. The heat 
supplied to the engine is to be calculated as the heat required to 
produce at constant pressure the steam that enters the engine, 
from water at the temperature of the engine exhaust.3 This rule 
applies whether the steam be saturated or superheated ; also 
whether the engine be non-condensing or condensing.* 

In the case of an ideal engine worki between certain 
temperatures accordi to some theoretical cycle, the term 
“thermal efficiency” will equally represent the ratio of heat 
utilised to heat supplied. For many important purposes it is 
required to know both the thermal efficiency of a particular engine 
and the calculated thermal efficiency of some ideal engine more or 
less closely corresponding to it. The ratio between these two 
efficiencies is a matter of special importance. This ratio between 
two efficiencies has often been itself called an efficiency, but your 
Committee think that this use of the word has led to no little 
confusion, and consider it undesirable. The ideal steam engines 
thus contemplated are the ‘‘standards of thermal efficiency ” 
which form the subject of the reference to your Committee ; but, 
as in the opinion of your Committee the use of the words “ ther- 
mal efficiency ” is undesirable in this connection, they recommend 
that such an ideal steam engine be called the ‘standard steam 
engine of comparison,” and that the ratio of the thermal efficiency 
of any actual steam engine to the corresponding standard steam 
engine of comparison to be called the ‘efficiency ratio.” 

t will be seen from the foregoing that two ratios are required 
to fully express the thermal economical value of a steam engine, 
namely, the thermal efficiency, which gives the proportion of the 
heat utilised as work upon the pistons to the heat supplied, and 
the efficiency ratio, which is the measure of the extent to which 
the actual engine fails to reach the physical possibilities of the 
conditions under which it is working. 

The next step is to decide what the standard steam engine of 
comparison should be. 

Standard steam engine of comparism.—As is well known, a heat 
engine working on the Carnot cycle would give the maximum 
utilisation of the heat supply ; but it is impossible for a steam 
engine to work on this cycle when the working substance is satu- 
rated steam, unless it be provided with a dynamical feed heater— 
an arrangement probably outside any future development of the 
steam engine, For an engine using superheated steam produced 
at constant pressure, the Carnot cycle is theoretically impossible, 
even with a dynamical feed heater, An ideal steam engine work- 
ing on the cycle defined by Rankine, Clausius, and others,’ gives 
the maximum utilisation of the heat supply when the workin 
substance is steam, either saturated or superheated, when produce 
at constant pressure, and is to he regarded as the perfect steam 
engine. In this connection it is to be observed that every work- 
ing substance has its own cycle of maximum utilisation of the 
~_ supply depending on the method in which heat is applied 

» it. 


thermal efficiency = 


Actual steam engines fall far short of the perfect steam engine, 
owing principally to incomplete expansion, to the use of conduct- 
ing materials for cylinders, and to the clearances that have to be 
observed for mechanical and other reasons. Ideal cycles can be 
devised to take account of these practical necessities for each 
particular type of engine, but if such a cycle were devised for 
general use arbitrary limitations would be required, which your 
Committee do not see their way to recommend. For saturated 
steam, within the temperature limits at present in use, the differ- 
ence between the thermal efficiency of the Carnot cycle and of the 
Rankine cycle is inconsiderable, For instance, if the higher tem- 
perature limit is 370 deg. Fah. and the lower temperature limit is 
110 deg. Fah., the thermal efficiency of the Carnot cycle is 0°313 
and the thermal efficiency of the Rankine cycle is 0°283. If the 
lower limit of temperature be increased to 212 deg. Fah.—as in a 
non-condensing engine—the thermal etficiency of the two cycles 
is still closer, viz., 0°19 and 0°178. In view of the fact that the 
efficiency ratio rarely reaches 0°7 in the case of a condensing 
engine, or 0°8 with a non-condensing engine, there would seem to 
be little  aargae + objection to using the Carnot cycle instead of 
the Rankine, while there would be advantage in the former in 
simplicity of calculation. For superheated steam, however, there 
is a much greater difference between the thermal efficiencies of 
the two cycles, For instance, if the pressure is 185 Ib. per square 
inch absolute, and the admission temperature of the steam 
650 deg. Fah., and the lower limit of temperature is 100 deg. Fab., 
it will be found that the thermal efficiency of the Carnot cycle is 
0'495, while the thermal efficiency of the Rankine cycle is only 

' The report contains several appendices, which we have not space 
to print.—Ep. Tur E. 

“Se For the purposes of this inquiry a steam engine will be taken to 

= everything between the boiler side of the engine stop valve and 

ve = mae flange, so;that neither the boiler, the feed arrangements, nor 
© condenser, if there be one, is taken into consideration. 

* The above is equivalent to the following statement :—The heat sup- 
Plied to the engine per minute is equal to the total heat of the steam 
entering the engine less the water heat at the temperature of the engine 
exhaust of the same weight of water. The temperature of the engine 
exhaust is taken because, theoretically, the feed can be raised by the 
exhaust to this temperature, although the result is not usually realised 
n Practice, 
fina eel sem occur when steam is abstracted from the engine before 
sunubeere } wt the feed, or when the steam is “‘re-heated in the 
mpeg ubtraction or additions to the heat units supplied must then 
outs ae steam cngine has often been called the Clausius 
mits » but Rankine was the first to describe its cycle. Your Com- 

€e therefore prefer to call this cycle the Rankine cycle. 





0°31. Comparison with the Carnot engine might in this case 
give rise to undue expectations as to the possibilities of super- 
heated steam.® 

After careful consideration, your Committee recommend an ideal 
steam engine working as part of the Rankine cycle as the standard 
steam engine of comparison, both for saturated and for super- 
heated steam engines. The definition of the Rankine cycle is as 
follows :—It is assumed that all the component parts of the steam 
plant are perfect, and that there are po losses due to initial con- 
densation, leakage, radiation, or conduction, and that there is no 
clearance in the cylinder, The feed-water required is taken into the 
boiler at the exhaust temperature, and its temperature is graduall 
raised until that corresponding to satura steam is reached. 
Steam is then formed at constant pressure until dry saturated 
steam is produced, after which, if the steam is to be superheated, 
heat is added at constant pressure and at increasing temperature, 
until the required temperature of superheat is reached. The 
steam is introduced into the cylinder at constant pressure, displac- 
ing the piston, and performing external work equal to the absolute 
pressure multiplied by the volume swept through by the piston up 
to the point of cut-off. Beyond that point expansion ro place 
adiabatically, doing work until the pressure in the cylinder is equal 
to the back pressure against which the engine is working. ‘The 
steam is then completely exhausted from the cylinder at constant 
—- corresponding with the lower limit of temperature, work 
rveing done on the steam by the engine during exhaust, equal to 
the absolute back pressure multiplied by the total volume swept 
through by the piston. The steam is thus removed from the 
cylinder and the cycle is complete, This definition is exhibited on 
the entropy chart. 








Shasta bocce | 
a b 


Entropy or @ @ Diagram showing Rankine Cycle for Super- 
heated Steam. 


The heat supplied to the standard engine of comparison is shown 
by the area aA,ABb for saturated steam, and by the area aA,ABSs 
for superheated steam, and the heat utilised is indicated by the 
shaded area in each figure. To calculate the heat supply in any 
particular case, the only data required are the higher and lowe 
limits of temperature, and for superheated steam the admission 
pressure as well,’ 

Higher limit of temperature (ta) and of pressure.—In the ideal 
Rankine cycle engine just described, the temperature and pressure 
are the same in the cylinder at cut-off as in the boiler or super- 
heater ; but in an actual engine the temperature and pressure are 
always less in the cylinder than in the boiler. There are five 
different places at which the measurements can be taken—(1) the 
boiler, (2) the stop valve, (3) the valve-chest, (4) the cylinder 
during admission, (5) the point of cut-off. 

The temperature and pressure of steam in the boiler, owing 
to the losses in the connecting steam pipes, are of necessity 
higher than at the stop-valve of the engine, and it would be 
unfair to the engine to reckon these losses against it. Moreover, 
cases may arise where the steam is superheated in a separately 
fired superheater close to the engine. It is therefore undesirable 
to measure the upper limit of temperature and pressure at the 
boiler. 

On the other hand, to take the temperature and pressure iu the 
cylinder during admission, and still more to take them at the point 
of cut-off, would favour the engine by ignoring some of its 
defects. 

Taking the temperature and pressure at the valve chest also 
favours the engine. In many cases there are considerable varia- 
tions of pressure in the valve chest during the stroke, as was slow. 
by experiments undertaken for the purpose.® 

Your Committee, therefore, recommend that the upper limit of 
pressure and temperature be taken close to, but on the boiler side 
of the stop valve. 

Lower Yim it of temperature (te ).—It has been less easy to come 
to a conclusion as to the lower limit of temperature, many views 
having been expressed on this subject, for the most part tending 
to fix the limit, either in accordance with the conditions affecting 
the exhaust of the actual engine, or at some constant but arbitrary 
value.§ 

Experiments® were made to ascertain the degree of accuracy with 
which the temperature of the steam in the exhaust of an engine 
could be measured, and the conclusion drawn from them is that 
this temperature can be obtained with sufficient accuracy, cither 
directly by a thermometer placed in the exhaust pipe, or indirectly 
by observing the pressure in the exhaust pipe and taking the 
corresponding steam temperature, provided a vacuuin gauge of the 
mercurial barometric type, or an indicator, be used to measure 
this pressure. 

After a considerable amount of discussion, your Committee 
decided to recommend that the lower limit of temperature should 
be measured in the exhaust pipe outside, but close to, the engine. 
This recommendation covers the specia] cases of an engine working 
against a high back pressure, and of an engine working, at a 
considerable terrestrial elevation, inan atmosphere of low barometric 
pressure. 

Thermal economical value expressed in heat units. — The 
thermal economy expressed in heat units has now to be 
considered. It has been frequently pointed out, even as far 
back as 1881 by Mr. Mair-Rumley,!° that the usual method of 
expressing the thermal economy of a steam engine in poundsof feed- 
water per hour is inaccurate, because the number of heat units 
required to produce a pound of steam depends upon the circum- 
stances of its production. The error is unimportant so long as we 
are dealing with saturated steam, but when using superheated 
steam the error may be as much as 10 per cent. or even 15 per cent. 
and cannot therefore be neglected. 








6 The following numerical example also throws some light on this point. 
Suppose that an engine working with superheated steam of 120 Ib. per 
square inch absolute pressure po 800 deg. Fah. superheat at admission is 
stated to require 7°6 Ib. of feed-water per indicated horse-power per 
hour, the temperature of the exhaust is 120deg. Fah. Can the state- 
ment be true? On calculation it is found that the thermal efficiency of 
the engine is aus ~ an = 0°27. The thermal efficiency of the Carnot 
cycle for the limiting temperatures of 641 deg. Fah. and 120 deg. Fah. is 
0°478, so that the actual engine only performs 57 per cent. of what the 
corresponding Carnot cycle engine could do. But the thermal efficiency 
of the Rankine cycle for this superheated steam is 0°268, so that the actual 
engine is claimed to do over 100 per cent. of what the Rankine cycle 
engine could do, or, in other words, does more than is physically possible. 
Clearly the Carnot cycle helps little in discovering a misstatement of this 
kind, whilst the Rankine cycle exposes it at once. 

7 The formula for the thermal efficiency of the ideal steam engine 
working according to the Rankine cycle is given in formula (1). 

5 The examples given illustrate numerically the effect of various lower 
limits of temperature. 

® These experiments are described in an appendix. 

1” “On the Independent Testing of Steam Engines, &c." ‘ Minutes of 
Proceedings " Inst. C.E., vol. Ixx., page 313. 





If the heat supplied to an engine per minute, as calculated by 
the rule given above, is divided by the indicated horse-power, 
we obtain a number which is a true measure of the thermal 
economy of the engine, namely, the number of British thermal 
heat-units supplied per minute per indicated horse-power, and a 
similar number can be obtained per brake horse-power. Further, 
the B.T.U. required per indicated horse-power by the standard 
steam engine of comparison can also be calculated, if the limiting 


Fig. 3 
Curves showing British Thermal Units expended per aoaehe per 
Ideal 


1.H.P. by the Standard Engine of Comparison, viz., the 
Steam Engine forming part of the Rankine Cycle. 


U's ven 


vaweEs ord, 





COEFFICIENT FOR SUPERH Tv 





Temperatures are expressed in degrees Fahrenheit. 


conditions are given. The complete statement can be tabulated 
as follows, two numerical examples being added by way of 
illustration :— 


Data. 
Numerical 
examples. 
(1) Stop-valve pressure (absolute) Ib. per square inch .. 158 385 
(2) Stop-valve temperature, deg. Fah... .. .. .. .. 362 650 
(3) Exhaust temperature, deg. Fah. .. .. .. «. «. 213 100 
(4) Indicated horse-power Sa Ga asl deta ey wa~ ae 1300 
(5) Brake horse-power .. .. .. .- «2 «+ ss of 40 1155 
(6) Weight of steam entering engine per minute, lb. .. 171 222 

Results. 

Actual engine. 
(7) B.T.U. supplied per minute per indicated horse- 

Pe Ee Oe ae ae... 215 
(8) B.T.U. supplied per minute per brake horse-power.. 385 242 


Standard comparison of engine. 
(9) B.T.U. theoretically required per minute per indi- 


cated horse-power .. . -. 200 136 
(10) Efficiency ratio .. .. ce os op Ole CGS 


The ‘‘ B.T.U. supplied ae minute per indicated horse-power,” 
together with the ‘ B.T.U. supplied per minute per brake horse- 


Fig. 3a 


Curves showing Kilogramme-Calories expended per Minute per 
Kilowatt by the Standard Engine of Comparison, viz., the 
Ideal Steam Engine forming part of the Rankine Cycle. 
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Temperatures are expressed ia degrees Fahrenheit. 


power,” give all the information as regards economy needed by the 
user, and correspond with the ‘‘feed-water per indicated horse- 
power,” and ‘‘per brake horse-power” at present in use. The 
addition of the B.T.U. per minute required by the standard engine 
of comparison gives the further information needed for scientitic 


urposes. 
: Tt will be seen that the number of B.T.U. lost by imperfections 
in the actual engine can be obtained by the subtraction of line 9 
from line 7, which is a valuable and suggestive piece of information. 
The estimation of the B.T,.U. supplied per indicated horse-power 





264 


FHE ENGINEER 


Szpt. 9, 1899 








from the usual observations made at the trials is easy. For 
instance, suppose the following observations are made with an 


engine using saturated steam :— 
Indicated horse-power .. .. .. «. ss s+ 520 
Weight of steam entering engine per minute 108°3 lb. 
Stop-valve pressure ant Wo taae se 


Exhaust pressure .. 2k. oy ” 


The heat supplied per lb. of feed is 1194 — 94 = 1100 B.T.U. 
itu. per minute per indicated horse-power = 


Hence the B. 
108°3 x 1100 


- — = 229, 
520 


The B.T.U. per horse-power for the standard engine of com- 
parison can be calculated as follows:—The formula! for the thermal 


efficiency of the Rankine cycle fo saturated steam is 
, Le ™ Ta 
atk Ch“ Satine 


T, (1) 
inet — ; 


in which formula the increase in the specific heat of water at 
higher temperatures affects the numerator and denominator nearly 


equally. 


The B.T.U. per minute per horse-power for the standard engine 
of comparison is 42°4 divided by the thermal efficiency of the 
Rankine cycle thus :—For saturated steam, the B.T.U. per minute 


per horse-power for the standard engine of comparison is 
42°4 (La + Ta — Te ) 


(Tu - Te) (1 + =) ~— T, hyp log = (2) 


and similarly for superheated steam it is 
42°4[La + Ta —T- + 0°48 (Tas -Ta )] 
Tas 


(rs - Te )(t + )+0°48(Ts -T, )-T- (hyp log = + 048hyplog 5 


It will be noticed that the usually accepted figure of 0°48 for 
the specific heat of superheated steam at constant pressure has 
been taken, although this figure is open to much doubt, These 
formulas being somewhat complex, the curves shown in Fig. 3 
have been prepared,!? from which the B.T.U. per minute per 
horse-power in the case of saturated steam can be read off 
directly.!8 

In the case of superheated steam, the figure is obtained by 
applying a correction to that got for saturated steam. At the 
bottom of Fig. 3 is a set of curves marked ‘‘ coefficient for super- 
heat correction.” Against the temperature of saturation corre- 
sponding to the stop-valve pressure, and on the curve corresponding 
to the temperature of the superheated steam (fas), is found a co- 
efficient. This coefficient multiplied by the exhaust temperature, 
and by the B.T.U, already found, gives the deduction to be made 
from the B.T.U.14 
It is further to be observed that this method of statement is 
applicable to all heat engines whether using steam, gas, oil, or air. 
Calculations in respect of fuel consumption are more readily made 
than when the feed per indicated horse-power is given. 

Relation between thermal economy expre. in heat units 
and as a ratio. — The thermal efficiency is proportioned 
to the inverse of the B.T.U required per minute per indicated 
horse-power, and if we divide the energy of l-horse power per 
minute expressed in thermal units, namely, 42°4, by the B.T.U. 
required per indicated horse-power per minute, we obtain the 
thermal efficiency.!° 

The efficiency ratio is equal to the B.T.U. supplied per 
minute per indicated horse-power to the actual engine 
divided by the B.T.U. theoretically required per indicated horse- 
power per minute by the standard engine of comparison.!® 

Recommendations by the Committee.— Having considered the various 
questions connected with the subject, as detailed in the report, 
your Committee recommend :— 

(1) That ‘‘ thermal efficiency” as applied to any heat engine 
should mean the ratio between the heat utilised as work on the 
piston by that engine and the heat supplied to it. 

(2) That the heat utilised be obtained by measuring the indicator 
diagrams in the usual way. 

(3) That in the case of a steam engine, the heat supplied be 
calculated as the total heat of the steam entering the engine less 
the water heat of the same weight of water at the temperature of 
the engine exhaust, both quantities being reckoned from 32 deg. 
Fak 


ah. 

(4) That the temperature and pressure limits, both for saturated 
and superheated steam, be as follows :—Upper limit: the tempera- 
ture and pressure close to, but on the boiler side of, the engine 
stop valve, except for the purpose of calculating the standard of 
comparison in cases when the stop valve is purposely used for 
reducing the pressure. In such cases the temperature of the 
steam at the reduced pressure shall be substituted. In the case 
of saturated steam the temperature corresponding to the pressure 
can be taken. Lower limit: the temperature in the exhaust pipe 
close to, but outside, the engine. The temperature corresponding 
to the pressure of the exhaust steam can be taken. 

(5) That a standard steam engine of comparison be adopted, and 
that it be the ideal steam engine working on the Rankine cycle 
between the same temperature and pressure limits as the actual 
engine to be compared. 

(6) That the ratio between the thermal efficiency of an actual 
engine and the thermal efficiency of the corresponding standard 
steam engine of comparison be called the efficiency ratio. 

(7) That it is desirable to state the thermal economy of a steam 
engine in terms of the thermal units required per minute per 
indicated horse-power, and that, when possible, the thermal units 
required per minute per brake horse-power be also stated. 

(8) That, for scientific purposes, there be also stated the thermal 
units required per minute per horse-power by the standard engine 
of comparison, which can readily be obtained from a diagram 
similar to that given in Fig. 2, and from which the efficiency ratio 
can be deduced. 

Your Committee would also suggest that in papers submitted 
to the Institution bearing on steam engine economy, authors be 
invited to conform to the above recommendations, 








THE past year was marked by a considerable increase 
in the production of cast iron, steel, and iron in Russia, The total 
production of cast iron in 1897 in the whole of Russia is estimated 
at about 1,838,709 tons. The increase amounted to 245,113 tons, 
as against the increase of 149,500 tons in 1896, and 139,355 tons in 
1895, Although there was no absolute decrease in the importation 
of cast iron from abroad, yet the relative percentage between the 
home production and imports from foreign countries was more 
favourable to the former than heretofore. 


11 Meaning of the letters used in the following formulas :—T, absolute 
temperature of saturated steam at stop-valve pressure ; T,, absolute tem- 
perature of superheated steam at stop valve; T. absolute temperature in 
exhaust; L, latent heat of steam at temperature T, . 

12 From Fig. 3a, which has been added by request of the Council, the 
calories per minute per kilowatt can be read off. 

13 Thus, for te = 350 deg. and‘, = 212 deg., the figure is 265. 

14 Thus, let ta, = 500 deg., pa = 135 Ib. (so that ¢, = 350 deg.), and f, = 
212 deg. Against 350 deg., and on the curve for 500 deg., we read the 
coefficient 0°00015. This gives the correction thu: : 0°00015 x 212 x 265 
=5 5, and 265 - 8°5 = 256°5, the number of B.T.U.’s required. 

25 Thus in the first numerical gxample, page 16, the thermal efficiency is 


42°4 
= 0°123. 
345 
16 In the numerical example for saturated steam this efficiency 
ratio is ae = 0°725, and in the example for superheated steam it is 
136 _ 9-633, 
215 
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AUSTRALIAN NOTES. 


(Hrom our own Correspondent.) 


the George and Harris street electric tramway :— 


& rae 
Hungerford and Sons 23,007 4 2 
os da: es as 22,890 14 6 
J.C. Harrison and Son .. 21,748 0 0 
Phippard Brothers .. ae a 21,435 0 0 
J. Mpweeney .. 2. ss ce oe oe 20,5738 0 0 
PA. |” 5 saw ea eae ak 20,250 0 0 
J. Stewart and Co 19,797 0 0 


This power-house is to be utilised for generating electric power 
for several other lines in addition to those named above. 
The N.S.W. Railway Commissioners’ report for the quarter 
ending June 30th is given as under :— 
State of the Traffic. 
Quarter end- Quarter end- 


Railways. ing June ing June 
80th, 1897. 80th, 1898. 
| a ees mer 2639) 2691} 
SS ee £714,867 
Expenditure .. £392,844 .. £399,528 
Train miles run .. .. .. 2,080,394 .. 2,181,035 
Earnings (per train mile)... .. 6s. 7}d.. 6s. Sid. 
Expenditure (per train mile) .. .. 8s. 10jd. .. 8s. 9d. 
Expenditure to earnings (per cent.) 58 04 .. 55 89 
ee ee ee ee 5,855,284 .. 5,913,045 
Goods traffic (tons) .. 1,086,538 1,146,283 
Live stock traffic (tons) 55,780 52,217 
Quarter end- Quarter end- 
Tramways. ing June ing June 
30th, 1897. 30th, 1898. 
Miles open 62) .. 65 
Revenue £81,002 £81,585 
Expenditure : £68,870 £67,236 
po ee eee 804,088 820,076 
Earnings (per train mile) .. .. .. 2s. sla: ls. 11}d. 
Expenditure (per train mile) .. .. 1s. 8}d. .. Is. 7d. 
Expenditure to earnings (per cent.) .. 85°02 .. 82 46 
Number of fares collect oe oe ee 19,004,820 19,167,438 


The earnings of the railways are the largest on record. Although 
the June quarter of last year showed an increase of £80,392 over 
the corresponding period in 1896, the present quarter shows a 
further increase of £38,903 ; the expenditure for the quarter has 
only increased by £7184 over the corresponding quarter for the 
previous year. 57,761 additional passenger journeys were made, 
at an increase in revenue of £2484. In the goods department the 
increase was £36,41:)}—general merchandise contributed £9466 ; 
hay,’straw, and chaff £3955 ; grain, flour, &c., £14,269 ; coal and 
coke £4722; other minerals £7444 ; wool and live stock showed a 
decrease of £3437. 

It will be remembered that the Premier of New South Wales 
—the Right Hon. G, H. Reid—inaugurated a new system of keep- 
ing the public accounts of the Colony, 7.¢., in closing all accounts 
on June 30th each year, and the cash balances at that date, 
whether debit or credit, are made the starting points of a new 
financial year. The Auditor-General speaks very emphatically on the 
benefit of the new system in his report for the year ending June 
30th, 1897, which is just to hand. He says, ‘‘ Under the new 
system of dealing with the revenue and expenditure, which is 
based on cash transactions during the financial year only, the 
actual result is clearly demonstrated, and can be seen at a glance on 
reference to the statement of consolidated revenue account current. 
No distinction is now made between arrear and current services in 
the appropriation of the revenue, a distinction which has bitherto 
originated and perpetuated many aggravating difficulties in keep- 
ing and rendering accounts of the revenue and expenditure, and 
thus occasioned much misunderstanding as to the true meaning of 
figures, which ought now to admit of only one interpretation.” 
The total net disbursements for loan services to June h, 1897, 
were for the following classes of expenditure, viz. :— 


Total to June 


80th, 1897. 
£ s. d. 
Railways and tramways .. 40,276,541 4 7 
Electric telegraphs 935,832 9 8 
Immigration a ee 194,429 13 10 
Harbours and rivers navigation .. 4,265,685 1 11 
Roads and bridges ca ee 984,527 8 1 
Sewerage works .. 2,645,141 19 8 
ll ee ee eee ll ee 
Works and building Government architect) .. 1,822,708 17 2 
Fortifications, military and naval works .. . 1,242,006 111 
Buildings for public instruction purposes.. .. 766,467 7 2 
Miscellaneous services—Department of Mine 
and Agriculture .. i ee 117,898 18 8 
Department of lands.. 55,492 9 2 
Repayment ofloans .. .. .. .. .. .. .. 10,145,180 6 2 
Public works (Queensland) privr to December 
OE hic oe oar a “Re va eae 49,855 8 6 


€8,421,518 9 0 
For some time past the Victorian Government has been paying 
the railway department a subsidy of fd. per ton per miie for all 
coal sent on the railways from the Victorian coal companies—the 
latter paying at the rate of 4d. per ton per mile. This was done 
to encourage the coal-mining industry in that Colony ; the agree- 
ment has now expired, and from the Premier's remarks it is not 
intended to continue the subsidy, which amounts to £12,000 per 
annum, 
For the financial year ending June, 1898, the Customs collections 
in Sydney amounted to £1,367,702, compared with £1,376,140 for 
the corresponding period in 1896—7, As the fiscal year progressed 
the revenue exhibited a comparative improvement, and, but for 
the remission of duties, there would have been a considerable 
increase in the Customs revenue. 














ENGINEERING NOTES FROM SOUTH AFRICA. 


(From our own Correspondent.) 
PERHAPs the most perplexing engineering question now being 
debated on the Transvaal goldfields is that of the relative merit 
of hand and machine drills in stopes. There can be no doubt as 
to the advantages of the hand driller over the rock drill worked 
by compressed air, though it is probable that the difference might 
be greatly reduced if the mechanical efficiency of the rock drill 
were improved, At one mine on the Witwatersrand, where the 
figures have been very carefully collected by Mr. Sydney J. 
Jennings, he comes to the conclusion that machine drills cost 
more than hand stoping by 2s, 3°135d. per ton. The figures he 
gives are :—Hand-drill stoping, on a basis of 167,764 tons stoped, 
6s. 9°084d. per ton; machine drills, on a basis of 28,966 tons, 
9s, 0°219d, This comparison is hardly fair, however, because it 
is made between two systems of working—one regularly organised 
and the other regarded only as a makeshift. In his own practice 
Mr, Jennings has got much better results than these by entrusting 
two drills to each white stoper instead of one, and he also admits 
that the air compressor running the drills was not of the most 
economical type. The — for machinists at home to consider is 
that the difficulty of obtaining sufficient white labour is rapidly 
making machine stoping a necessity for the Transvaal mine 
manager. It wil! pay machinery firms at home to meet this new 
demand as far as possible by studying the conditions under which 
mining is carried on here. Inquiries are now being systematically 
conducted at several of the most important Witwatersrand mines, 
and any invention which promises to add in the slightest degree 
to the efficiency of machine drilling will be welcomed in the 
warmest way. One of the strongest objections to the compressor- 





drill is that it makes a much larger proportion of waste rock than 


''ENDERS have been received by the Public Health Works 
Department, N.S.W., for the construction of the power-house for 


<= 
the hand drill, and thus prevents the close sortj 
crushing, now so general 5 the Witwatersrand, ne tame betore 

There is some activity in the installation of electricit 
motive power for South African tramways. It is true K gel 
Executive Council at Pretoria has vetoed a scheme for pl the 
electric system in Johannesburg. In Cape Town, however 
electric tramways on the overhead wire system are to be exten 
and at Durban the Town Council has resolved to municipalis ed; 
tramways and to raise a loan of £250,000 to equip all the ling the 
the borough with electricity, ee 

The enormous increase of 16,915 ounces in the Transvaal 
output for July has put new life into the mining communit on 
it is even hoped that before long fresh capital will be tortheeae 
from Europe to carry out new equipments and extended 9 
tions. There has, in fact, already been some revival of financis) 
activity, and several new schemes for raising additional capital l 
already either floated or under discussion, The splitting y - 
several of the deep level properties has been approved of by p ky 
holders. Engineers and directors agree in considering that the 
best plan of development for the deep levels is to raise a bis 
capital to pay for adequate equipment at the start, and thus be 
able to devote all profits earned to dividends. With a feelj f 
confidence restored in the investing public as to the future of the 
Transvaal the large sums required for this purpose would be 
readily obtainable, and engineers would be able to push on develo 
ment as rapidly as they pleased. What can be done with adequate 
machinery is proved by the recent record sinking on the Simmer 
West, where 203ft. have been sunk in a vertical shaft of five com. 
partments during a month, Among the deep level companies 
which are raising fresh capital is the Rose Deep. _It may interest 
engineers to learn that it has cost this company £30,000 to over. 
come the difficulty caused by the occurrence of a dyke in the 
mine, 

I have before alluded to the prejudice caused to English Machi. 
nery firms doing business with the mines by the frequent delay 
in the execution of orders, Since the outbreak of the engineers’ 
strike such delay has, of course, greatly increased, and it is not 
surprising to find many disputes arising as to the fulfilment of 
contracts, One important case of this kind has just been decided 
at Pretoria. The firm of Davey, Paxman, and Co., Colchester 
sued the Langlayte Star Company for £1734, being the balance 
with interest poe on the price agreed upon for machinery to be 
supplied within five months by plaintiff to defendant for the sum 
of £7408 7s. 2d. as per contract dated January 2Ist, 1895. The 
mining company admitted the contract, but pleaded that only 
£384 0s, 2d. was due owing to plaintiff not having supplied the 
machinery -namely, pump, steam windlass, and a mill engine— 
within the stipulated time, and that thereby plaintiff was bound 
to pay certain stipulated damages as per contract, namely £25 per 
week for each piece of machinery ey Defendant pleaded 
that the damage thus suffered was £1350, and he tendered the 
balance, £384 0s. 2d., and prayed judgment in his favour with costs, 
A good deal of evidence was submitted as to the damage suffered, 
In the end the Court gave its decision in favour of the mining 
company, but reduced the amount of damages claimed by £150, 
No order, however, was made as to costs, 

The effect of the Welsh coal strike upon the coal trade of Natal 
is remarkable. During July the Colony’s output amounted to 
36,585 tons, as compared with 22,033 tons in the corresponding 
period last year. A fire recently occurred amongst the Natal coal 
stocked in the Admiralty dockyard at Simon’s Town. This occur. 
rence the chief engineer explains as follows :—‘‘ The ignition is most 
probably due to pyrites—and, perhaps, partly influenced by some 
carbo-hydrogen compounds forming part of the coal itself—and 
the coal, being rather small, aided in the absorption of oxygen 
whilst in the wet condition as discharged from the vessel ; and the 
heat so caused by this chemical action was very sibly accele- 
rated by the exceptionally heavy rains of late.” Against this the 
Natal colliery owners claim that if the coal had been put under 
cover the fire could not have occurred, Increased plant is on 
order for two or three collieries, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


The shipping traffic on the Great Lakes.—A report recently issued 
by the T'reasury Department shows that the commerce on the 
Great Lakes has grown enormously during the past decade, and 
that the traffic is mainly crude products which are readily handled, 
Nearly 80 per cent. consists of iron ore, coal, and lumber, and 
about 5 per cent. is grain and mill products. The local traftic is 
small, the bulk of traffic being from one end of the chain of lakes 
to the other, with a great preponderance of eastbound freight. 
The steamers are rapidly supplanting sailing vessels, and are 
increasing in size to such an extent that many of them already 
compare with Atlantic liners, except that the draught is ‘limited 
to 18ft. or 20ft. The latest lake steamer of the Bessemer Line is 
475ft. long, 50ft. beam, and 29ft. deep. The iron ore traffic of 
1897 aggregated 13,681,522 tons, or two-thirds of all the iron con- 
sumed by American blast furnaces, A consequence of this enor- 
mous traffic is that ships and docks are built with special reference 
to the rapid and economical handling of the material, and much 
special machinery has been devised for this purpose. Railway 
wagons of 30 tons capacity are emptied into rows of elevated 
bins or pockets having shoots leading to the steamer hatches. 
From 2500 to 3000 tons of ore can be loaded in an hour. There 
are twenty-one ore-loading docks on the lakes, one of which has 
a capacity of 57,600 tons of ore in the pockets, This traffic is all 
eastbound, while the coal traffic is westbound. The latter in 189 
aggregated 9,000,000 tons, and much of this is handled by specia 
loading and unloading machinery, which in some cases dumps 4 
wagon load of 60 tons of coal bodily into the vessel's hull, The aver- 
age length of voyage per vessel is 836 miles, The timber traffic is 
diminishing owing to the enormous consumption of timber from 
the forests in the western lake regions. From one point alone the 
shipments were 660 million feet in 1885, but only 90 million feet 
in 1897 : 

Water supply intake tunnel.—The city of Cleveland takes its 
water supply from Lake Erie by two tunnels, 5ft. and 7ft. diameter, 
9200ft. long, running out to a shaft extending up to the surface of 
the lake, the top of the shaft being fitted with inlet gates and 
surrounded by a protecting crib. A new tunnel, 9ft. in diameter and 
26,000ft. long, is now being built to an intake shaft and crib in 49ft. 
of water. This will have a daily capacity of 170 million gallons. The 
tunnel will have three summits,-so as to drain to the shafts, but 
the elevations will not exceed 24in. It is lined with three courses 
of shale brick, laid in a mortar composed of one part natural 
cement to two parts of sand. The material excavated is mainly @ 
stiff blue clay, in layers of lin. to 8in, in thickness, separated by 
thin layers of quicksand. Some of the sand pockets contain gas. 
A portion of the roof caved in last May, and wa spassed by build- 
ing a steel lining of the outside diameter of the tunnel, and then 
putting in the brickwork. An explosion of gas in this part of the 
tunnel occurred in July, by which several men were killed. The 
work is being done on the pneumatic system, with an air pressure 
of 201b. An interesting feature of the air lock is an a 
lock of 6in. diameter, through which rails, pipes, &c., are passes 
thus avoiding waste of air in the main lock, which is used only = 
the men and the construction cars, The vertical shaft at the end o 
the tunnel will be 10ft. in diameter, lined ly with 17in. of brick, 
then with cast iron cylinders having a 4in. brick lining, and “3 
with steel cylinders extending up through the water of the = 
This shaft is surrounded by a steel crib or caisson, 100ft. diameter 
outside, with a central well, 50ft. in diameter, in which is the “ 
take shaft, Radial bulkheads divide the 25ft, annular space ik, 
compartments, which are filled with stone. Openings / t. b ieee 
admit water into the central well, Above the crib is a dwelling 








house and lighthouse, 
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— 
p tes.~The Canadian Pacific Railway is pushing on ite 
ileal vine in British Columbia, which leaves the main line 

ow more, passes through Lethbridge, crosses the Crow's Nest 

at Dun d strikes Kootenai Lake, then through the Kootenai 
'kanagan mining districts, and will eventually re-join the 
d line near North Bend, on the Fraser River. It will be an 
pan hy direct line, avoiding the present northward detour through 
sl ioking Horse Pass and along the Fraser River. The same 
the Ke Jso building new agricultural lines in Manitoba, and 


hardening, and consumers are placing their orders more freely, 
In some quarters there is perhaps a disposition to consider 
whether possibly the maximum has not now been very nearly 
reached, and it is argued that if trade is to enter upon a period of 
high prices, this should have been already reached, as the con- 
ditions have now fora long time prevailed which would have justi- 
fied these high prices, had they been realisable. -Prices have, how- 
ever, ceased to be mainly governed by what may be termed local 
considerations ; trade during the last few years has become more and 





is & 

camp and double-tracking many parts of its eastern divisions, 
the Pennsylvania Railroad Company is four-tracking the twelve 
14g of its line across the Alleghery Mountains, where the heavy 
niles O's are encountered, and will thus have separate lines for 
gate er and goods trains in both directions.—Various projects 

va to be announced for railways into the Rainy Lake gold 
« n, both from the American and Canadian sides, but so far 

rittle active work has been done. The most important pro- 
rey to connect some one of the railways from Duluth with the 
~* ‘Arthur and Western Railway, which already connects with 
tort ‘Midian Pacific Railway.—The Northern Pacific Railroad is 
aero its work of filling in many of the long and high timber 
ovation W ich were built to hasten the construction of the line. 
me work is done by dumping earth from the trestles to form 

hankments, or by washing earth down from the hillsides by 
por jets. Streams and waterways are crossed by steel bridges, 
pei rule, but the great Cedar Creek trestle will be replaced by an 
snbankment having two pang os 3 arch bridges, one over the 
n road and the other over Cedar Creek. 
“Gow power for drawbridges.—Where electric power is readily 
obtainable it is very much more economical to employ it for 
operating drawbridges than to use a special steam power plant 
eich must be kept in constant service for occasional use. Nearly 
all the Chicago drawbridges are now operated by electricity from 
the sectrie lighting companies’ mains, and the separate steam 
jante have been taken out. A new highway bridge over the 
assaic River at Newark has a draw span of 230ft., weighi 
450 tons, operated by a 500-volt direct current from a commercial 
circuit, the bridge being opened or closed in thirty seconds, ’ The 
arrangement is such that the power for turning is not available 
until the locks and wedges are withdrawn, while the machinery 
for operating this mechanism is thrown out of gear while the 
current for oe bridge is turned on, so that the locking 
mechanism cannot operated until the bridge is closed. The 
current is carried to the centre or pivot pier by two cables laid in 
the bed of the river. The motor has its shaft extended so as to 
carry the clutches and gear wheels, The pinion which drives the 
spur wheel on the turning shaft of the bri runs loose on the 
motor shaft, to which it is connected by a clutch. The operating 
gear or shifter of the clutch also operates another clutch for the 
locks and wedges, and as the shifter moves between the two 
clutches they cannot both be thrown in gear at the same time. The 
shaft driven by the lock clutch has a sprocket chain driving the 
shaft from which the locks are operated, Another sprocket chain 
drives a triplex direct-acting air pump which maintains a pressure 
of 40 Ib, in a reservoir, to which is attached a whistle for signalling 


purposes. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

TxE approach of the close of the quarter finds the iron and steel 

trades in a continued active condition, though the apparent return 

of the heat wave has made operations difficult again at the 
works, During the late scarcity of steel, owing to the South 

Wales strike, the puddling furnaces have been once more resorted 

to in order to secure material, but now that supplies are coming 

forward once more in the customary manner the puddlers wil] have 
rather less to do, 

Pig iron continues scarce and dear, Staffordshire cinder a 
is 42s, 6d. to 43s, 6d.; part - mine, 46s, to 48s.; ordinary all- 
mine, 52s, 6d. to 55s,; best ditto, 66s. 6d. to 69s, 6d.; cold blast, 
02s, With regard to Midland descriptions depleted stocks and 
limited production is the order of the day. Northampton forge 
is quoted 45s, 6d. to 46s, 6d., whilst Derbyshire, Nottingham, and 
leicestershire sorts range from 47s, to 48s, 6d. Still higher prices 
are likely soon to be asked on account partly of the abolition of 
discounts in the coal (trade. The July coal accounts seem to have 
been paid without discounts, except in cases where coal contracts 
were running, The absence of discounts would mean 2d, per ton 
more for coal, The abolition of the discount system in fuel 
accounts has been accomplished in this district with less friction 
than was anticipated, but coalowners still declare that the discount 
will not be sufficient to meet the extra expenses imposed by the 
Compensation Act now in operation. 

Pig iron brokers in Staffordshire announce that sales of American 
pig iron are steadily increasing. Not only is the foreign iron — 
purchased for foundry purposes, but to a growing extent it is use 
in the forges, Some ironmasters speak well of it as a mixture with 
hematites, and other native brands, for the production of puddled 
bars, Special hollow ware and other castings are being turned out, 
with some qualities of American pig iron, at certain local foundries, 
No, 4 forge is selling at 50s, to 51s., delivered Staffordshire, and 
special brands run up to 54s, and 54s, 6d. 

With regard to finished iron, £7 10s. is still quoted for marked 
bars, whilst for common unmarked bars £5 17s, 6d. is regarded as 
the minimum, merchant sorts being £6 10s, An improvement is 
experienced in the demand for sheets, both for stamping purposes 
and for galvanising. Prices average about 2s. 6d. above the recent 
minimum of £6 5s, for singles and £6 7s, 6d. for doubles. Gal- 
vanised corrugated sheets are £9 15s, to £10 5s. for 24-gauge f.o.b. 
Liverpool. For nut and hurdle iron £5 15s, is asked; for gas 
strip, £5 17s, 6d.; hoops, £6 5s, to £6 10s.; and rivet iron, £8. In 
North Staffordshire it is expected that a steady business will con- 
tinue to be experienced to the end of the year. Buyers for the 
home market are placing all they can, but makers are holding out 
for better rices, whilst at the same time booking small lots for 
prompt delivery, Prices are nominally as here :—‘‘ Crown” bars, 
£6 5s,; angles, £6 15s.; plates, £7 ; and sheets, £7 12s. 6d. 

The South Staffordshire steel trade is active, and prices are 
Well upheld, Bessemer blooms and billets are quoted £4 15s. to 
£5, and best Siemens £5 to £5|5s. Steel bars and girders are 
£6 5s, to £6 7s, 6d.; angles, £5 10s, to £5 15s.; and plates, 
£5 17s. 6d. to £6 2s, 6d. 

A good deal of uneasiness continues to be experienced by the 
ne. of American competition. It is understood that the 
-nited States exports of iron and steel products have risen from 
12,000,000 dols, in 1890 to 30,000,000 dols. in 1898, or an increase 
of 250 per cent. The exports of American steel rails advanced 
from under 24 million dollars in 1897 to over 44 million dollars in 
the fiscal year ending June 30th, 1898; and in ten years their 
exports of locomotives increased in annual value from half a mil- 
lion dollars to four million. Such statistics come home with par- 
ticular force to this district, where transatlantic pig iron and steel 
are being used daily in some of the leading works. 

_ Roll casters and ironworks engineers are busy on works exten- 
sions at the King’s Norton, Elliott’s, and other metal companies, 
but there is a cessation for the present of all orders for steel tube 
ping mills, Boilermakers are well employed, and gas engine 
builders are profiting by the®increasingly free manner in which gas 
is being adopted as a motive power in factories, 
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NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
Manchester.—Although there is no further upward move to 
report this week in prices, the position continues one of steady 





more international in its character, and the conditions under which 
iron can be produced and manufactured abroad now largely regu- 
late the prices which English makers can secure, not simply for 
their export trade, but in supplying the requirements of their own 
customers. Last week I referred to the competition of the United 
States, which has ome a real and permanent factor to be 
reckoned with, and which I know, in fact, has caused many English 
makers and manufacturers to be exceedingly cautious in their 
movements with regard to prices ; and in addition there are Belgium 
and Germany, who are keen competitors both for our export 
business and also in our home trade. 

No new feature of any special moment can be recorded in con- 
nection with the engineering industry, which fully maintains the 
activity to which I have D pacer d referred. Here and there, in 
isolated cases, labour and wages questions cause interference with 
operations ; but taking into consideration the present exceptional 
condition of trade, there is a remarkable freedom from any serious 
friction between the employers and the workmen. 

The great heat of the last few days has seriously interfered with 
work at the ter = | furnaces and the forges, Anything like the 
ordinary operations have been altogether impossible, and manu- 
facturers, in many cases already very much behindhand with their 
deliveries, have had their difficulties still further increased in 
meeting the present requirements of their customers. 

Throughout the iron trade of this district a strong healthy 
position is maintained, and busi is coming forward more freely 
at the advanced — Although there is still no really exceptional 
weight of actual business put through, orders come forward steadily 
in sufficient quantity to keep makers and manufacturers fully 
engaged. Notwithstanding some underselling here and there by 
merchants who had bought before the recent rise, pig iron makers 
their advanced rates, Lanca- 
numbers at 50s, 6d., less 





have no difficulty in obtaini 
shire makers have been selling found 
24, and Lincolnshire makers have ked fair quantities at 
47s, net; Derbyshire foundry is, however, scarcely fetching the 
maximum prices that have been quoted recently, and which 
were really above the market, but Bibs. to 50s, 6d. net delivered 
Manchester would represent average figures. One or two of the 
finished iron makers are in the market for forge qualities, and 
some tolerably large inquiries are under consideration, For 
delivery at Warrington, Lancashire makers ask about 46s. 6d., 
less 24, and Lincolnshire makers 45s, 2d. net. Buyers, however, 
seem disposed to place American pig iron in competition, and 
possibly the settlement of orders may in some cases be held in 
abeyance until arrivals from the United States during next 
month furnish some basis for prices, Outside brands offering here 
maintain last week’s quotations ; good foundry brands of Middles- 
brough could scarcely be bought under 51s. 4d. net, delivered by 
rail Manchester, and about 30s. Manchester docks. Scotch iron is 
uoted 51s, 3d. for Glengarnock, and 51s. 6d. to 5ls. 9d. for 
Rglinton, delivered Manchester docks. For American pig iron 
definite quotations can scarcely be given, as they are little more 
than nominal. 

In the finished iron trade a satisfactory business is reported for 
bars, and makers, being mostly well sold over the next couple of 
months, are firm at their full prices, Lancashire qualities averaging 
£6 delivered Manchester district, with £6 2s, 6d. got in some cases 
for delivery Live 1. North Staffordshire bars remain at 
£6 2s, 6d. to £6 5s, delivered Manchester. Sheets continue quiet, 
with no improvement in prices, which remain at £7 to £7 2s. 6d. 
delivered Manchester. ere has been an increased demand for 
hoops, and manufacturers are fairly well engaged at the associa- 
tion list rates of £6 10s. for random, to £6 15s, for special 
cut lengths, delivered Manchester district, and 2s, 6d. less for 
shipment. = 

e activity that has characterised the steel trade of late is well 
sustained. Producers of both raw and manufactured material are, 
in fact, so heavily engaged that it is difficult to obtain nap Noor 
like prompt deliveries, on t of contracts already p > 
whilst new orders offering are, as a rule, only entertained subject 
to deferred een Hematites are firm at 62s, to 63s., less 24, 
as the minimum for ordinary foundry qualities, delivered here. 
Local makers of steel billets are quoting £4 10s, net, but have 
practically nothing to offer. Prices for steel bars range from 
£6 7s. 6d. for local makes to £6 12s. 6d. and £6 15s.; common 
steel plates average about £6 12s, 6d. to £6 15s.; and for boiler 

lates £7 2s, 6d. to £7 7s, 6d. represent the general quotations 
or delivery in this district. 

Very general sympathy is expressed, not only amongst engineer- 
ing trade — but by the public generally, with Sir 
Wm. H. Bailey, in the loss of his third son, Mr. Percy D. re 
under exceptionally painful circumstances ; and the event is doubly 
sad as Sir William has lost two other children within the last 
eighteen months, and Lady Bailey, who never recovered from the 
shock, is now in delicate health. The late Mr. Percy Bailey, who 
was twenty-one years of age, had just completed a distinguished 
and most promising career at Cambridge, prior to entering the 
legal profession, and in bicycling down a long, steep road in North 
Wales it is presumed he Jost control of his machine, and was 
thrown, as he was found unconscious at the foot of the hill, and 
died in the course of a few hours as a result of the injuries he had 
received, 

In the coal trade various causes, apart from the advance in 

rices, which necessarily has had some tendency to check buying, 

ave, since the commencement of the present month, brought 
about a slackening off in the demand, e return of exception- 
ally hot weather has not only restricted uirements for 
house-fire purposes, but has caused a reduc consumption 
at the ironworks, where operations have been pr ere 
stopped owing to the extreme heat; whilst the holidays in 
the surroundi manufacturing centres, which, however, 
come to a close this week, have further interfered to 
some extent with general requirements for manufacturing 
purposes. Pits, however, have as a rule been kept on full time, 
as considerable arrears of orders placed before the advance in 
prices came into force have had to be cleared off, but the new 
business giving out has been only limited, and as the advance, 
outside the immediate neighbourhood of Manchester, has been 
somewhat irregular in other Lancashire districts, and has 
so far only been partially followed by the important mining 
centres of Yorkshire and Derbyshire, the market has been 
somewhat unsettled. Merchants naturally have been en- 
deavouring to place such orders as they have to give out, 
with the collieries at which the smallest advances have been 
put in force, whilst in some outside districts Yorkshire and Derby- 
shire coal at last month’s prices comes into competition with the 
Lancashire collieries that have put up their list rates. Notwith- 
standing this somewhat unsatisfactory position the advance is 
being well maintained throughout Lancashire, and unless there is 
to be a prolonged spell of exceptionally hot weather it is not 
anticipated that any great difficulty will be experienced in main- 
taining the present rates, 

For house-fire coals quoted prices remain at about 11s. to 11s, 6d. 
for best ~~ Arley ; 10s, to 10s. 6d. for seconds Arley ; 9s, up 
to 10s. for Pemberton 4ft.; and about 8s, to 8s. 6d. for common 
house coal, Steam and forge coals continue in fairly good demand, 
and for these prices are firm at about 7s, 6d. up to 8s, at the 
pit mouth. On engine classes of fuel there has been no general 
advance this month outside the Manchester district, as there had 
previously been an upward move in most other Lancashire mining 








centres ; but on forward contracts quite 6d, per ton above current 


ualities of slack 
-; and best sorts 


rates is generall Neteg quoted, The inferior 
ava’ ° fs. 6d. A 8s, 9d.; medium, 4s. to 4s, 
4a. 9d, to 5s. 3d. at the pit mouth. s 

The shipment inquiry is still fairly active, but with the close of 
the South Wales dispute the pressure is decreasing, and buyers 
are not prepared to pay quite so high prices as have recently been 

ot. Delivered Mersey ports, good steam coal, however, is still 
fetching from 9s, 6d. to 10s, per ton. : 

Barrow.—The hematite market remains very strong and active, 
and as makers have not much iron to sell, e wit) drawals are 
reported from the stores. They have been decreased this year 
by 49,103 tons, and now stand at 135,347 tons, the clearance 
during the past week having been 4064 tons. Makers continue 
to quote 54s, to 54s. 6d. for parcels of mixed Bessemer numbers, 
net f.o.b.; and warrant iron is at 53s. 5d. net cash sellers, 
53s, 44d. buyers. Orders are very well held for forward delivery, 
and it is only the high prices which are inducing warrant holders 
to clear out stock. the statistical position of the market is 
stronger to-day than it has been for many years past, and its 
strength is all the more satisfactory in face of the good — 
that are afforded all round. One furnace has been blown out 
during the week for repairs, and there are now 41 in blast, as 
compared with 38 in the corresponding week of last year. 

Iron ore is scarce, that is to say, that the supply is below the 
actual needs of smelters. The Millom Works have been closed 
down for a few days lately, partly on account of a small supply of 
coke, and partly because of a shortness in the supply of iron ore. 
They are now, however, again in full swing. Iron ore maintains 
its price, an good average sorts are quoted at 13s, 6d. to 14s, 
net at mines, Spanish sorts are expected to come in more freely, 
but prices are still high. 

Steel makers are very actively employed in every department, 
and orders are offered to a very considerable extent for rails, ship- 
building material, billets, and the usual products of the district. 
The trade throughout the district is in a very strong position, and 
the output remains at its maximum, while indications go to prove 
the certainty of a continued briskness in every department. 

Shipbuilders and marine engineers are very busy and have good 

rospects, Messrs. Vickers, Sons, and Maxim are busily engaged 

in extending their already large works at Barrow, and in the 

course of time the capacity of production, as well of tonnage of 

shipping as indica horse-power in the marine engineering 

department, will be greatly increased. There is no likelihood of 

scarcity of orders, On the contrary, there is every prospect of a 
e accession of trade. 

Coal and coke are very brisk, and prices remain steady and 
firm. 

Shipping is well employed at West Coast ports. During last 
week 13,410 tons of pig iron and 10,754 tons of steel were ex- 
ported, as compared with 12,756 tons of pig iron and 8936 tons of 
steel in the corresponding week of last year, —— an increase 
of 654 tons of pig iron and 10,818 tons of steel. The aggregate 
shipments this year now represent 355,197 tons of pig iron and 
376,929 tons of steel, as compared with 300,514 tons of pig iron 
and 314,597 tons of steel in the corresponding period of last 
year, an increase of 54,683 tons of pig iron and 62,332 tons of 
steel, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Business in the South Yorkshire coalfield considerably improved 
towards the close of last week. At most of the coalpits extra 
activity was shown to get a good output to bank and have it 
delivered before the Doncaster Race week practically suspended 
mineral traffic. House coal continues in very good demand, 
although the continuance of lowest summer rates has not en- 
couraged such an overflow of orders as was expected. Now that 
the dispute in the Welsh collieries has been settled and the 
weather is giving us a very hot spell, there is not much chance of 
the advance in prices being generally obtained a month earlier 
than usual, although several collieries have been able to get 6d. 
per ton more. In both Silkstone and Barnsley house coal the 
tonnage to London before the races began was quite up to the 
average, and this although seaborne coal from the North was 
being received in heavy weights. 

Silkstone coal in the best sorts are now quoted at 9s. 3d. to 9s, 6d. 
per ton, secondary qualities making 7s. 3d. to 7s. 6d. per ton in 
quantities at the pits, For Barnsley thick-seam coal, best qualities 
fetch 8s. to 8s, 3d. per ton, and inferior kinds from 7s, 3d. to 
7s. 6d. Thin-seam coal is being fairly well inquired after. Steam coal 
will feel the effect of the Welsh settlement very.sharply, but not 
quite so much as if the arrangement had been come to earlier, for 
by the time the Welsh = get into ‘good working order again 
there will be an end of the export season. Shipments to Baltic 
and other ports are heavier than usual, and the weight of steam coal 
sent to Hull and Grimsby is in excess of that forwarded at the 
corresponding period of last year. Best steam coal is now quoted 
at 10s. 3d. to 10s. 9d., although 9d. to 1s. more has in some 
instances been realised. Secondary sorts make 8s, to 8s. 3d. per 
ton, and in a few instances, where the quality is not quite so good, 
coal has been delivered at 7s, 6d. per ton. It may be taken for 
granted that for most of the output in steam fuel sold outside 
contracts, an advance of 2s, per ton has been obtained. Gas coal, 
in consequence of the advancing season, is being ordered in larger 
quantities, and values are firmly maintained. 

A similar report applies to engine fuel, which is being very 
largely sent into the manufacturing towns of Lancashire. Nuts 
are fetching 6s. to 7s, per ton ; screened slack from 5s. per ton ; 
pit slack from 2s. 6d. per ton. Coke is also in larger demand, and 
values show a firm upward tendency, although the — 
tions still remain at 12s, for best washed coke, and 10s. for ordinary 
smelting coke at the works and in owners’ wagons. 








To North 
Lancashire and Derbyshire an exceptionally heavy tonnage is being 
sent for smelting purposes, 

The gas contracts are now being completed. From a list of 
accepted tenders privately obtained it is clear that the com- 
panies owning gas coal seams have secured this season an average 
advance of about 6d. per ton in prices. Gas coal varies in qualities 
so much that a mere table of quotations is of little value, but it 
may be taken for granted that the winter supplies of the gas 
companies will not on the average cost them more than the rise 
mentioned. It was at one time expected that they would have to 
pay at least 3d. per ton in advance of that, and the gas-coal 
managers may consider themselves fairly fortunate in obtaining 
the quantities they require at an average of 6d. per ton more than 
was paid at the corresponding period of last year. 

There is a very firm market for iron. Hematites at Sheffield, are 
now making 60s. to 63s. per ton, according to brand ; common 
forge iron 43s, per ton, also at Sheffield. Bar iron has advanced 
another 5s, per ton, making it £6 5s. Steel billets must also be 
quoted 5s. per ton better during the week. 

Several fresh orders for armour plates have just been placed in 
Sheffield by the British Admiralty with the three firms engaged 
in that vite These new orders are for the bulkhead armour for 
the new battleships Formidable, building at Portsmouth ; the Im- 
placable, building at Devonport ; and the Irresistible, building at 
Chatham. The weight for each ship is about 350 tons. During the 
last few days there has also been placed the barbette armour for 
H.M.S. Goliath, building at Chatham, and H.M.S. Vengeance, 
building at Barrow-in-Furness, About 550 tons are required for 
each of the two ships. 

The foreign trade in cutlery, as disclosed by the official returns, 
is still a diminishing quantity. The value sent away last month 
was only £49,910, the total for the eight completed months bei 
£355,414. In hardware, £108,723 for the month, and £927,207 
for the eight months. Steel, £198,345 for the month, and 
£1,664,512 for the eight months. In cutlery and hardware, owing 
to the recent separation of the heads, there are no actual figures 
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to give by way of comparison, but the trade is much smaller, Steel 
is about the same. 

Mr. J. M. While, who has occupied for some seven years the 
position of manager of the Barrow Steel Works, has accepted a 
similar offer from the directors of the Ebbw Vale Steel, Coal, and 
Iron Company, Limited, Wales. Mr. While is a native of 
Sheftield, being the son of the late Mr. Charles While, who was 
for fifteen years works manager of Messrs, John Brown and Co, 
The new manager of the Ebbw Vale Company has for some years 
been in a similar position at Messrs, Brown, Bayley’s steel works 
at Attercliffe. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE lull in the pig iron market which followed the strong 
speculative movement of the latter part of August has been of 
short duration, for another upward movement, even more pro- 
nounced than the last, has set in this week ; and the market has 
been excited and animated, buying has been brisk, and the prices 
of No. 3 Cleveland pig iron and warrants have touched figures which 
have not been touched either this year or last, or, in fact, in any 
year since 1892. Early this week there were some producers 
willing to sell No. 3 Cleveland pig iron for delivery over the winter 
at 42s, 3d., but the advance since has led them not to repeat their 
offers. 

Business in No. 3 Cleveland G.M.B. pig iron for prompt f.o.b, 
delivery has chiefly been done at 42s. 3d. this week, but on Wed- 
nesday producers raised their quotations to 42s, 6d., and some 
special brands are sold at 43s., as warrants went up with a rush, 
and they were previously above makers’ iron, which is a feature 
that is somewhat unusual. While such a favourable account can 
be given as to the value of No, 3, the same cannot be said of the 
prices of the lower qualities of Cleveland pig iron, for there is a 
plethora of them, while No. 3 is scarce. Accordingly, instead of 
No. 4 foundry being 6d. and grey forge 1s. below No. 3, the first 
named is ls, 6d., and the latter 3s. below, and the prices realised 
for them hardly cover cost of production. Thus the position of the 
blast furnace proprietor is not so satisfactory as would at first sight 
as en taking the price of No. 3 as a criterion. 

iematite pig iron is in fair and increasing demand, while prices 
are steady, and unaffected by the fluctuations in the warrant 
market, or in ee of ordinary Cleveland iron. Mixed numbers 
are sold at 52s. 6d. per ton, and thus are cheaper than West Coast 
iron. Rubio ore is in quiet request, as there are heavy stocks, but 
the prices tend upward as freights are advancing—a circumstance 
which is usual at this season of the year. For early delivery 
merchants will accept 14s. per ton delivered at wharves on the 
Tees or Tyne. 

The eight months’ pig iron exports from the Cleveland district 
this year have amounted to 768,047 tons, and fell 77,872 tons, or 
9 per cent. below those of the corresponding period of last year, 
while they are 3634 tons less than in 1896. “fe now seems probable 
that 1898 will take third place in — to the extent of the ship- 
ments, 1897 being the best year. The decline from last year was 
due to the falling off in the deliveries to oversea ports—400,698 
tons being sent this year, this showing a decline of 62,863 tons, or 
13 per cent. on last year ; whereas the coastwise deliveries—367,349 
tons—only decreased 15,009 tons, or 4 per cent. The reduction in 
the shipments to foreign ports was chiefly to Germany and Belgium, 
which countries last year took much more than their usual 
quantities. In the first eight months of last year Germany had 
direct and vé@ Holland, 252,546 tons of pig iron from the Cleveland 
district ; but this year only 207,052 tons, a decrease of 45,494 tons, 
or 17 percent. But as compared with last year, Germany has 
increased her production of pig iron at the rate of a million and 
a-half tons per annum, and thus needs to import less. Belgium 
has only had 22,153 tons, against 41,934 tons last year, or little 
more than half. To Scotland the shipment of pig iron from the 
Cleveland district has been 283,975 tons, the decrease being only 
1568 tons from last year’s figure. 

This month’s exports promise to be good ; up to the 7th they 
reached 28,118 tons, as compared with 28,138 tons last month, and 
21,420 tons in September, 1897. The stock of Cleveland pig iron 
in Connal’s warrant stores on the 7th was 90,012 tons, an increase 
of 2237 tons this month, and of hematite 41,111 tons were held, 
decrease 467 tons, 

The manufactured iron and steel industries are very actively 
employed, most producers have their books well filled with orders 
for execution this year, and some have also excellent orders for 
next year. The difficulty among consumers is to find a manu- 
facturer who is in a position to accept contracts, especially if they 
are for anything like early execution. Steel ship plates are not 
obtainable under £6 2s. 6d., less 24 per cent. f.o.t., which is the 
regulation price, but some firms are securing more, and £6 7s, 6d. 
has been paid several times for small lots for early delivery. Steel 
boiler plates are at £6 12s. 6d. at works, there being a difference 
of only 10s. between them and ship plates now, where formerly 
the regulation difference was 20s. Iron ship plates have been 
raised to £5 17s. 6d.; iron ship angles are at £5 12s, 6d.; steel 
ship angles, £5 17s. 6d.; and common iron bars £5 10s., all less 24 
per cent. f.0.t. Heavy steel rails are in good request, and the 
price is steady at £4 12s, 6d. net. Steel railway sleepers are not 
selling well, the engineers of the Indian railways, who were the 
chief consumers, having in many cases reverted to the use of 
creosoted wooden sleepers, and at some works the sleeper-produc- 
ing plant is not turning out half of what it was laid down to 
produce. 

The steam coal trade is quieter than it has been for a few 
months past, as might be expected seeing that the strike in Wales 
has ended, for that difficulty was the cause of the abnormal brisk- 
ness that has characterised the Northumberland coal trade this 
summer. The prices are coming down in consequence of the 
easing of the demand, and 12s, 6d. per ton f.o.b. will now be 
accepted for best Northumberland steam coal, while 7s. is accepted 
for smalls, The Northumberland colliers, who have had several 
advances, are agitating for a further rise, and their representatives 
met the Masters’ Association on Saturday, when it was agreed to 
postpone the discussion of the question until the next ascertain- 
ment of realised prices is completed. It is expected that that 
return will be available in time for a meeting on the 24th inst. 
In the meantime the various miners’ lodges are to vote (1) whether 
the question of the advance is to be left with the Wages Com- 
mittee for settiement, and (2) whether the county shall be balloted 
on the question of an immediate demand for an advance of 20 per 
cent., and, in the event of refusal, whether the whole of the 
notices shall be given in to cease work. Gas coals are largely 
raised, in fact, the collieries of this class are employed up to their 
fullest capacity, and shipments are very heavy. The prices of 
best Durham gas coals vary between 9s. 6d. and 10s. 6d. f.o.b. 
Bunker coals are firm. Foundry coke is about 18s. per ton f.o.b., 
and blast furnace coke 14s, 6d. per ton delivered on Teesside. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market has been comparatively quiet this week. 
The demand for warrants has been backward, except in the 
case of hematite iron, a very considerable quantity of which has 
changed hands. Business has been done in Scotch warrants from 
47s. 3d. to 47s, 24d., and up again to 47s. 44d. cash, and 47s, 5d. 
and 47s. 54d. one month. In Cleveland iron the business has been 
unusually small, at 42s. 9d. cash, and the same price for delivery 
in one month. Cumberland warrants were comparatively active at 
52s, 104d. and 52s, 11d. cash, and 53s. 4d. and 53s, 1d. one month. 

Owing to a difference about wages four furnaces have been tem- 
porarily damped down at the Carron Ironworks, The total now 





blowing in Scotland is 75, compared with 80 in the preceding week, 
and 79 at this time last year. There are 41 furnaces making 
hematite, 28 ordinary, and 6 basic iron. : 

The prices of Scotch makers’ iron are firm, especially in 
the case of a few brands that are difficult to obtain. Govan 
and Monkland, Nos. 1, are quoted f.o.b, at Glasgow, 47s. 104d.; 
Nos. 3, 47s. 44d ; Wishaw and Carnbroe, Nos, 1, 48s.; Nos. 3, 
47s, 6d.; Clyde and Calder, Nos. 1, 51s. 6d.; Nos, 3, 47s. 6d.; 
Gartsherrie, No. 1, 52s. 6d.; No. 3, 48s.; Summerlee, No. 1, 
53s. 6d.; No. 3, 48s. 6d.; Coltness, No. 1, 56s.; No. 3, 48s. 6d.; 
Glengarnock, at Ardrossan, No, 1, 52s.; No. 3, 47s.; Eglinton, at 
Ardrossan or Troon, and Dalmellington, at Ayr, Nos. 1, 48s, 6d.; 
Nos. 3, 47s. 3d.; Shotts, at Leith, No. 1, 52s.; No. 3, 48s. 6d.; 
Carron, at Grangemouth, No. 1, 53s.; No. 3, 49s. per ton. 

The manufactured iron and steel departments are well employed, 
papers A the latter. At the steelworks there is great activity, 
the shipbuilders calling for large quantities of material. The 
foundries and engineering works are also for the most part well 
supplied with orders. 

he Water Committee of the Corporation of Glasgow has at 
length disposed of the order for 995 tons of cast iron pipes, for 
which competition took place with an American firm. e two 
lowest tenders proved to be those of Messrs. Wood and Co., of 
Philadelphia, for £4892 1s., or £4 18s, 4d. per ton, and Messrs. R. 
Maclaren and Co., of Glasgow, for £4958 8s, 4d., or £4 19s. 8d. 
per ton. This gave a saving of ls. 4d. per ton, or £66 7s, 4d. in 
all, by taking the American tender. The engineer to the Water 
Commissioners gave it as his opinion that, in view of the smallness 
of the difference between the two offers, it was not worth while 
placing the order out of the country, and it was therefore decided 
to give the order to the local firm. 

e coal trade has been quite active, except for household con- 
sumption, which has been naturally much reduced owing to the 
very warm weather. The shipments have been heavy, although 
not up to those of the last week or two, The total quantity 
despatched from the Scottish ports was 244,632 tons, compared 
with 253,927 in the — week, and 171,449 in the corre- 
sponding week of last year. It is to be anticipated that Cardiff 
will gradually take back a large proportion, if not the whole, of 
the trade diverted to this district during the last five months by 
the strike in South Wales. Shippers here, have, however, large 
quantities of orders for future delivery, and the home trade is so 
good that business is expected to be well maintained. Main coal 
is quoted f.o.b. at Glasgow 9s, 9d. to 10s.; splint and steam, 10s. 6d. 
to 10s, 9d.; ell, 11s. per ton, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE most interesting feature of my report this week is the 
market quotation. It is yet, however, too early to give net ip 
like a full and trustworthy list. The market is too unsettled, and, 
as notified on ’Change, Cardiff, this week, it is impossible to give 
the actual selling price of any descriptions of steam and house 
coal, All that can be said is that business has been done at the 
following prices. Much will depend upon the course of things 
during the next week or two. If no hitch occurs, if hauliers act in 
a commonsense manner, and colliers generally try to make up for 
lost ground, prices may be expected to get into a settled con- 
dition. The prices obtained this week were :—Best steam, 15s. to 
16s,; small steam, 8s. to 9s.; Monmouthshire coal, 12s. to 14s.; 
drys, 13s. to 14s.; best house coal, 15s. to 16s.; No. 3 Rhondda, 
15s. to 16s. This has been out of quotation for many months. No. 2 
Rhondda, 11s, 6d. to 12s. 6d. 

On ’Change, Swansea, this week, steam and house coals remained 
subject to private arrangement. Anthracite best was quoted at 
14s. to 15s. 6d.; seconds, 13s. to 13s. 6d.; ordinary large, accord- 
ing to quality and selection, 10s. 6d. to 11s. 6d.; small rubbly 
culm, 5s, 6d. to 6s. 3d., all delivered f.o.b. Swansea, cash thirty 
days, less 2}. 

At Swansea the patent fuel trade is brisk, nearly 10,000 tons 
having been shipped last week. Prices as by private arrange- 
ment. At Cardiff a steady improvement in the coke trade is 
beginning. Furnace qualities are selling at 18s. to 19s.; foundry, 
19s. to 20s, Pitwood is in good demand, and 17s. has been easily 
obtainable. Swansea prices remain at 17s, to 17s, 6d. per ton into 
trucks, net. Iron ore, Tafna, per Naylor, Benson, and Co., 
Swansea, 14s. Rubio, 14s. 6d. ex ship. Most of the principal 
ironmasters hold large stocks, sono appreciable change is expected 
in price for a time. 

Swansea metal market was firm last week, pig iron prices were 
practically unaltered. Glasgow warrants were selling this week at 
47s, 24d. to 47s. 3d. cash buyers ; Middlesbrough, No. 3, 42s, 7d. 
prompt, other numbers in proportion ; hematite warrants, 52s. 11d. 
for mixed numbers f.o.b. Cumberland according to brand. 

Quotations in iron and steel are still scant. Siemens tin-plate 
bars are selling at £4 10s. delivered in the district. Tin-plates as 
follows :—Bessemer steel cokes, 10s. 3d. to 10s. 6d.; Siemens coke 
finish, 10s. 9d. to 11s.; ternes per double box, 28 by 20 C, 18s, 6d., 
19s., to 21s. 6d.; finished black plate, £8 to £8 10s. per ton ; 
Canadas, £7 to £7 er ow ton ; wasters, 6d. to 1s. per box less 
than primes, Prince of Wales Dock, Swansea, cash, less 3 and 1 per 
cent, 

Last week the make and shipment of tin-plates were similar, 
33,152 boxes coming from works, and 34,288 boxes being shipped. 
Present stocks are 105,044 boxes. The market was reported on 
‘Change this week as being stronger, and better in tone than it 
has been for some time. The fixtures for loading include New 
York, Mediterranean ports, St. Petersburg, Hamburg, Copen- 
hagen, Dantzic, Nantes, and Bordeaux. Recent successes in the 
Soudan are expected to open up a good market in that direction, 
and Khartoum figure in future business, 

Last week the Upper Forest Steel and Tin-plate Works, and 
the Worcester ig ag Works, were sold by auction for £96,000, 
and acquired by Mr. Wm. Williams, late M.P., and one of the 
former partners, 

Lianelly is increasing its coal exports. On ’Change, Swansea, 
this week block tin was quoted at £73 10s. to £73 12s. 6d. 

Elsewhere I note the preparations at Cyfarthfa for a re-start, 
and similar activity bane at Dowlais, Ebbw Vale, and Blaenavon, 
also at Dowlais-by-the-Sea. Furnace-lighting has begun—a process 
requiring great care—and it remains to be seen whether any ill 
effect wil! follow the oe | stoppage, as it is nothing unusual for 
damping down to bring this about. Activity was shown on Sunday 
night at the ironworks and at the Big Mill old works, The re- 
mantling of the plate mill ironworks is also going on, and it is 
evident that the management are hurrying forward all branches, 
so as to make up for lost time. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE iron markets of Rheinland-Westphalia and of Silesia 
remain in an excellent condition, demand and sale increasi 

from week to week, while the tendency of prices is in an upw 

direction. The business in spattiose iron ore has been exception- 
ally animated during the past week, nearly 90 per cent. of the 
output till April, 1899, having already been disposed of. The 
reductions in the prices of ore, reported some weeks ago, have 
induced the blast furnace works of Rheinland-Westphalia to place 
large orders for the last quarter of this and the first quarter of 





next year; and the Siegerland producers of pig iron, being ex- 
leone active, and having excellent prospects for further employ- 
ment, low likewise provided themselves amply with spattiose ore. 
Demand and import of Luxemburg minette continues to increase, 
and there is also a healthy request reported for Nassau red iron 
ore. Quotations are :—Raw spattiose ore, M. 10°10 to M. 11 p.t.; 


—<——= 
roasted ditto, M. 14 to M. 15°50 p.t.; red minette, 49 
contents, fetches M. 4°50 to M. 4-80 p-t.; grey ditto 37 Per cent, 
M. 2°60 to M. 2°80 p.t.; while Nassau red iron ore is wold et Cont,, 
sg 4 p.t., net, gen at about 

n the pig iron trade production is about equal 
and a healthy tone prevails in consequence cot are auption, 
The exceptionally brisk demand for billets and blooms - furl 
referred to, has continued and even increased during hers pen | 
the opinion prevails that the present most satisfactory pow ae 
things will last for some time. Makers of bars and sheets re of 
extremely busy and well provided with orders for foreign deli 
pay segs complain of realising _ that are not in pro very, 
to those of the raw materials. The employment of thy et 
and wagon factories and of the locomotive shops continnos 
brisk. Quite recently an order for 600 locomotives has been Ms 
out by the Prussian State Railways, and numerous smaller eg 
tracts have likewise been secured at fair prices, so that this b oe 
of the iron industry is looking forward to very busy toa 
alteration worth reporting has not taken place in prices since ja. 
week. Export is comparatively moderate, the fact that at 
export bounty on pig iron will cease to be granted from Ist . 
January, 1899, does not tend to improve the tone of the be: . 
= ah Port 

sorts of engine and house coal remain in very . 
the German coal market, the collieries trying to pet eg bon 
put as quickly as possible in order to be able to meet the — 
demand. The Government collieries of Upper Silesia have ie 
their prices, on an aperne 50 pf., present quotations being :—G 
coal, M. 10 p.t., against M. 9°50 ; best house coal, M. 7-60, against 
M. 6°30; and small coal, M. 6°40, against M. 6°20 p.t. for the sa 
period last year. g 

The Kiel steamer Trinidad, the first vessel that carried Germa 
coal to the coal stores in Kiantschou, was wrecked during a typhoon 
off Formosa, The crew was saved. : 

The market for iron and steel in Austria-Hungary continues 
very quiet, and the manufactured iron branches are likewise dull 
Even for structural iron the demand coming in is comparatively 
limited, for in Vienna and Budapesth, as well as in the larger 
provincial towns, activity in the building line has been leg 
animated than was anticipated in the beginning of summer 
In Hungary a large number of wagons have recently been 
delivered. 

Output of iron ore in Austria is officially stated to have been 
last year, 16°1 million q. (= 100 kilos.), plus against 1896 being 
1°6 million q.; production in pig iron was 8°8 million q., or 0:7 
million 4: more than in 1896. Value of output in iron ore was 
31°6 million florins, increase against the year before amounting to 
9°97 per cent. Production in brown coal was 204°5 million q 
(+15°7 million q.); pit coal, 104°9 million q. (+5°9 million q,), 
Value of output in brown coal was 40°08 million florins, the 
average price per 100 kilos being 19°59 kr.; value of outpnt in 
pit coal was 38°4 million florins, at the average price of 36°6 kr, 
per 100 kilos. 

In the beginning of the present year the Austrian Railway 
Companies essed 4694 locomotives, 3729 tenders, 215 snow 
ploughs, 10,/17 passenger, and 111,486 load wagons. 

The Servian iron trade has been moving on quietly during the 

st few weeks ; only in girders a fair business was done, activity 
in the building line being specially strong in Belgrade. Import to 
that city was, during the last weeks, fifteen wagons of bars from 
Hungary, five wagons of bars and sectional iron from Carniola, 
ten wagons of wire nails from Hungary, five wagons of wire nails 
from Carniola, thirty wagons of girders from Germany, two wagons 
of steel from Styria, one wagon of steel from Carniola, two wagons 
of tin-plates from England, four wagons of hardware from 
Germany. Deliveries on local account have been small ; to Nisch, 
one wagon of bars and hoops, and one wagon of wire nails have 
been imported from Austria-Hungary ; while from Germany only 
ene wagon of plates was imported. ; 

In Belgium the market for pig iron remains steady and firm, 
both inland and foreign deliveries having been pretty large upon 
the week. Nearly all departments of the manufactured iron 
trade are likewise well e ed ; higher prices have in many in- 
stances been willingly paid when asked for. 

The advances in quotations of 1°50f. per 100 kilos for bars, and 
1°50 to 2f. for plates, which have been carried on the French iron 
market, speak well for the steady and even hopeful tone that pre- 
vails, Makers and manufacturers are pretty fully occupied, both 
in the raw and in the finished iron branches, and prospects for 
further employment are good. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Exports for week ending September 3rd were :—Coal: Foreign, 
10,073 tons; and coastwise, 5972 tons; patent fuel, 453 tons, 
Imports for week ending September 6th were :—Pig iron, 7275 tons; 
iron ore, 1780 tons; 3 cargoes of deal and 1 cargo of sleepers; 
1 cargo pitwood. 

Coal: Best steam, 14s, 6d.; seconds, 13s. to 13s. 6d.; house 
coal, best, 138.; dock screenings, 10s. 6d. to 11s.; colliery small, 
9s. 6d. Pig iron : Scotch warrants, 47s, 74d. : hematite warrants, 
53s. 6d., f.0.b. Cumberland ; Middlesbrough, No. 3, 43s. prompt. 
Iron ore: Rubio, 13s. 6d. to 13s, 9d; Tafna, 13s. to 13s, dd. 
Steel: Siemens steel tin-plate bars, £4 10s., all delivered in the 
district, cash. Tin-plates: Bessemer steel, coke, 9s. 9d.; Siemens 
—coke finish—10s. Pitwood, 18s. London Exchange Telegram: 
Copper, £52 3s, 9d.; Straits tin, £73 3s, 9d. Freights : firm ; ton- 
nage scarce, 


THE 








A SHIPBUILDING YARD AND ENGINEERING Works are being 
constructed at Nicolaiev by a Belgian company. The title of 
the company is, ‘‘Chantiers Navals, Ateliers, et Fonderies de 
Nicolaieff, Société Anonyme.” The headquarters are at Bouftionex, 
pres Chatelineau, Belgium. These works when completed will be 
amongst the finest in Europe, says a consular advice. The ship- 
building department is being set up on the most modern lines, 
with facilities for building two largest type armour-clads and six 
merchant vessels of the largest tonnage. 


New Torrepo Boats AND DesTroyvERs.—Thbe United State 
Navy Department opened bids August 23rd for twelve torpedo 
boats to be of about 150 tons displacement, with a speed of 26 knots, 
to be completed within twelve months and to cost not more than 
170,000 dols, each; and for sixteen torpedo boat destroyers of 
about 400 tons, with a speed of 28 knots, to be completed within 
eighteen months and to cost not more than 295,000 dols. each. 
Bidders were allowed to figure on department plans or on their 
own plans, Bids ranged as follows :—Torpedo boats, varying from 
26 to 294 knots, one, 152,900 dols. to 170,000 dols.; two, 
149,400 dols. to 165,000 dols.; three, 129,700 dols. to 163,000 dols.; 
four, 114,759 dols. to 162,500 dols.; destroyers, varying from 28 to 
40 knots, one, 230,000 dols. to 295,000 dols.; two, 230,000 dols. to 
294,000 dols. ; three, 230,000dols. to 289,000 dols. ; four, 230,000 dols. 
to 289,000 dols.; five, 233,000 dols. to 289,000 dols. In awarding 
contracts, price, time of delive ———. speed, design, &e., 
will have to be considered. e bidders are :—Bath Ironworks, 
Bath, Me.; Dialogue and Sons, Camden, N.J.; Columbian Dry 
Dock and Ironworks Company, Baltimore ; Neafie and Leavey, 
Philadelphia ; William R. Trigg, Richmond, Va.; Union Iron- 
works, San Franciso ; Maryland Steel Company, Sparrows Point ; 
George Lawley and Sons, South Boston; Lewis Nixon, Elizabeth- 

rt, N.J.; Harlan and Hollingsworth Company, Wilmington, Del.; 
Frank O. Wellington and 1% Fore River Engine eg: oa 
Weymouth, Mass.; Gas Engine and Power Company, New Yor i 
Wolf and Zwicker, Portland, Ore., and Richard Painton and Samue 


H. Randall of Williamsport, Pa. In another impression we shall 





give detailed particulars of these boats. 
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AMERICAN NOTES, 


(From our own Correspondent.) 
New York, Sept. Ist. 


» improving conditions appear on all sides, 
Bad ates for the first atx 1 months of the 
year show that on 136,843 miles of road, gross 
receipts exceeded those of same time last year 
12 per cent., and net increase 14 percent. Our 
New York banks have now 672 millions of loans, 
and 760,000 of deposits. Three shipments of 
gold to Cuba are noted, and there is a large move- 
ment of money to the interior noted, A very 
‘large merchandise movement is in sight. Agri- 
wultural conditions are good, and money {s abund- 
ant, Prices are steady and there are no 
obstacles in the way of the development of a pro- 
table trade at home and abroad. The Chicago 
Stee! Company and the Minnesota Iron Company 
~ores — will effect a profitable combination. 
Stee! mills are now busier than they have been 
for months, or even years, The pig iron produc- 
tion, which fell off 28,000 tons per week, will be 
jgcreased to the extreme limit of the Bessemer 
capacity. Sonthern iron makers have scared 
some buyers out of the market by asking 25 cents 
more than they would pay. Steel billets have 
advanced to a point which has temporarily 
halted demand, although sales here and at 
Philadelphia, within a week, fall very little 
under 160,000 tons, Ship yards, bridge works, 
jocomotive and car works are all securing business 
without solicitation, and there {s a strong pro- 
hability of firmer prices before very long. The 
stee! rail mills have quietly secured a good 
deal of winter bitsiness, but prices have not yet 
heen advanced, though the raw material has gone 
up two dollars per ton, There is a strong under- 
tone m the market, and it would take only the 
seratch of a match to start a flame. Large con- 
sumers prove this by quietly extending their 
purchases, sorne having already got control of 
enough billets to see them through until January. 
The tin-plate mills are getting very busy. Copper, 
lead, and tin are selling better. 








LAUNCHES AND TRIAL TRIPS. 


On the Ist inst. Messrs. Ropner and Son 
launched from their shipbuilding yard a very 
fine steel screw steamer, 325ft. long. Her 
machinery will be supplied by Messrs, Blair and 
Co,, Limited. She has been built to the order 
of a Newcastle firm, and as she left the ways 
received the name of + Brighton from Miss 
Williams, daughter of the superintendent 
captain. 

On Saturday last, September 3rd, the fine steel 
screw steamer Joseph Merryweather had her 
official trial trip. is vessel has been built by 
Messrs. Wm. Gray and Co., Limited, to the order 
of Councillor W. 8S. Merryweather, of Hartlepool, 
The vessel takes Lloyd’s highest class ; she is 
300ft. in length over all, 42ft. in breadth, and 
2lft. Yin. in depth. Triple-expansion engines 
having cylinders 214in., 35in., and 58in., with a 
piston stroke of 39in., have been supplied, together 
with two large steel boilers working at a pressure 
of 1601b, per square inch. The vessel had an 
extended trial, making several runs along the 
coast, her mean speed averaging about 114 knots. 
The engines ran very smoothly without hitch, and 
great satisfaction was expressed with the perform- 
ance of both ship and machinery, 


_ There was launched from the Blyth Shipbuild- 
ing Company’s shipyard and repairing works at 
Blyth, on Monday, a steel screw steamer, for 
Messrs, T. and W. Smith, of Newcastle-on-Tyne, 
for their general coal trade. The steamer is 
218ft. in length, 30ft. in breadth, and 16ft. in 
depth, 100 Al class, with raised quarterdeck, 
bridge, and —- forecastle, and is generally 
adapted for the coal and general trades. The 
engines will be supplied by the North-Eastern 
Marine Engineering Company, Limited, and are 
of the triple kind, with cylinders 17in., 28in., and 
46in. by 30in. stroke. As the steamer left the 
ways she was named the Longbenton, by Miss 
Jennie Nixon, younger daughter of Mr. John 
Nixon, of Blyth. The hull of the vessel has been 
built under the inspection of Mr. Andrew Lynn, 
of Newcastle, 


_ On Thursday, the Ist inst., the s.s, Wladimir 
Sawin, built by Messrs. Craig, Taylor, and Co., 
Thornaby-on-Tees, was taken to sea for her trial 
trip, which proved highly satisfactory. The 
vessel has been built to the order of Det Dansk- 
Russiske Dampskibsselskab, Copenhagen, Mr. 
Martin Carl, manager. Her dimensions are 280ft. 
by 4lft., by 18ft. 9in., and she is of the partial- 
awning deck type. She carries about 3100 tons 
deadweight on a light draught of water, and is 
fitted with all modern improvements for econo- 
mical working. The engines, which have been 
constructed by Messrs, Sir Christopher Furness, 
Westgarth, and Co., Limited, Middlesbrough, are 
of the following sizes, viz., 20in., 324in., 53in., 
by 36in., with two large boilers 160 lb. pressure, 
and during the whole of the trip they worked 
without the slightest hitch, a speed of 10 knots 

ing easily maintained. The vessel afterwards 
proceeded to the Tyne under the command of 
Captain Jorgensen. 


The s,s, Zingara was successfully launched by 
Messrs, Joseph L. Thompson and Sons, Limited, 
of the North Sands Shipbuilding Yard, Sunder- 
land, on Thursday afternoon, September Ist, and 
has been built to the order of Messrs. Turner, 
Brightman, and Co., London, and is the fifth 
vessel built by this firm for these owners. The 
vessel is built to Lloyd’s highest class, on their 
three-deck rules, the principal dimensions being :— 
length between perpendiculars, 348ft.; breadth 
extreme, 48ft. 3in.; and depth moulded, 25ft. 8in. 
She has the usual poop, bridge, and forecastle, 
With the whole of the accommodation for saloon 
passengers, officers, engineers, spare berths, &c., 
on top of the bridge amidships, the bridge and 

p being left clear for cargo. The vessel will 
ave a large measurement capacity, and will 
carry her cargo on a light draught. ‘She is fitted 
complete with all the latest improvements for the 
rapid handling of cargo and with all the require- 
tents for the South American trade. The pro- 





lling machinery is being constructed by Messrs, 

lair and %o., Limited, of Stockton-on-Tees, 

On Thursday, September Ist, Messrs. Wigham, 
Richardson, and Uo. launched from their Neptune 
Shipyard a very finely-modelled steamer built to 
the order of the Compagnie de Navigation Mixte, 
of Marseilles, This steamer, which was named 
the Medjerda by Miss Agnes Le Mesurier, is 
the seventh steamer built by Messrs, Wigham, 
Richardson, and Co, for this company. She will 
run with mails and passengers on the Marseilles 
and Tunis line, he Medjerda is fitted with 
luxurious accommodation for first-class passengers 
corny comprising large, well-ventilated state- 
rooms, ladies’ room, airy dining saloon on the 
ped deck, and very comforteble smoking-room 
above. There is also a fine promenade deck for 
these passengers, which will add much to their 
enjoyment. The second-class passengers are 
accommodated in the poop, and the rooms for 
their use have been carefully designed with a 
view of affording them the greatest amount of 
comfort. The third-class passengers are placed 
forward. The lighting and the bells throughout 
will be electric. The engines and boilers are of 
Messrs. Wigham, Richardson, and Co.’s own 
make, and have been arranged to give a high 
rate of speed. The owners were represented at 
the launch by Mr. Matagrin, their superintendent 
engineer, under whose supervision the work of 
construction is being carried on, 

The s.s, Halotis was taken for trial at sea on 
the Srd inst., when she made an average speed 
of 10°6 knots. ‘This is the second of two vessels 
built on the trunk-deck system by Messrs. Arm- 
strong, Whitworth, and Co., to the order of 
Messrs. M. Samuel and Co., of London. Her 
dimensions are :—Length, 248ft. 6in.; breadth, 
40ft.; and depth, 17ft. 8in. The engines are of 
the compound surface-condensing type, taking 
steam from two boilers of 1001b. working pres- 
sure, the diameters of the cylinders being 30in. 
and 63in., with a stroke of 39in. Both engines 
and boilers have been specially designed and 
constructed under the supervision of Messrs, 
Flannery, Baggallay, and Johnson, of London 
and Liverpool. The ship is intended to burn 
liquid fuel on her service in the East, and her 
engines and boilers have been fitted out with a 
special view to this. Electric light is fitted 
throughout the ship, and there is a complete 
installation of duplex pumps for the rapid dealing 
with oi] cargo. The bunkers are made oil-tight, 
and specially stayed so as to contain oil fuel, and 
are also available for coal in case of emergency. 
The above trial was made with coal, and was very 
satisfactory, and on the arrival of the vessel in 
London, extended trial with oil fuel will be made, 
and the various data and consumptions under 
the two systems carefully compared. 

On Saturday morning, the 3rd inst., Messrs. 
Edward Finch and Co., Limited, successfully 
launched from their yard at Chepstow a large 
caisson, which they love built for the Bristol 
Docks Committee for their Avonmouth Dock. 
The caisson was designed by Mr. John M. McCar- 
rich, engineer-in-chief to the Bristol Docks, and 
approved by Sir John Wolfe Barry and Mr. 
Brunel. Her principal dimensions are:—Length, 
75ft. 3in.; breadth, 30ft. 2in.; depth, 44ft. 6in.; 
and the launching weight no less than 630 tons— 
hull 410 and ballast 220 tons. The hull is built 
of mild steel, all of Lioyd’s quality. There are 
five tiers of beams, two stringers, two water-tight 
steel decks, and a wood upper deck, three water- 
tight transverse bulkheads, and two longitudinal 
water-tight bulkheads, dividing her into twenty- 
two compartments, eighteen being water-tight ; 
ten of these are used as water ballast tanks for 
sinking the caisson into her position at Avon- 
mouth Dock entrance. These ten tanks have a 
capacity of 900 tons. The water is admitted 
through the side of the caisson by means of 16in. 
diameter pipes, each compartment being con- 
trolled by a valve specially designed for the pur- 
pose. These valves are worked by hydraulic 
power, hand gear being also fitted to each. The 
caisson when being worked is raised by forcing 
out the water ballast through the 16in. diameter 
pipes by means of air pressure acting upon its 
surface. A valve chamber is fitted on the upper 
deck, which contains the whole of the working 
valves, air cocks, indicators, pressure gauges, &c.. 
bringing the whole operation of raising or lower- 
ing the caisson under the control of one man. 








THey Know How Ir Is THEMSELVES.—A 
rather amusing illustration of the way in which 
labour union members can at once become the 
most strict employers is seen in the case of a co- 
operative mill at Scottdale, Pa. Some time ago 
the workmen employed by the Scottdale Iron 
and Steel Company inaugurated a most vigorous 
strike, because the company declined to sign the 
union scale of wages. The company secured new 
men, and succeeded in operating its mill, but in 
the subsequent disturbance, which lasted for 
quite a while, one life was lost. Finally, the 
strikers, after losing the fight, built what is 
known as the Old Meadow Rolling Mill, and 
prepared to go to work on the co-operative plan. 
It is expected that the plant will be ready to 
resume work within the next month. Accounts 
from that town state that many applications for 
work have been made during the past week by 
union men who have long been idle, waiting for 
this mill to be completed. But the applicants 
who had lost their situations through a fight for 
union principles were surprised to find that no 
scale of wages would be signed. The new 
management declared its readiness to pay the 
union rate of wages, but would have nothing to 
do with a scale as presented by the union. While 
this policy may look rather inconsistent, it is 
plainly one of common sense. Millworkers are 
apt to believe that, were they employers, they 
would always do their best to favour unionism, 
but when the time comes, they find themselves 
in the same boat with numerous other employers, 
These men on entering business for themselves 
find that they must drop sentiment, and attend 
strictly to getting a foot-hold in the market. 
They cannot be bound by wage agreement in 
which their competitors have no . They are 
now sellers, as well as workers in iron, hence they 
must forget the gush of the lodge-room, and come 
down to facts. In other words, they now know 
how it is themselves; 
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*,* When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

25th August, 1898. 

18,273. MeasurinG Power of Exp.osives, C. E. Bichel, 
London. 

18,274. Warpinc Macutines, P. J. Livsey, A. Seeley, 
G. Kershaw, Manchester. 

18,275. Serine Mororfor Gramopuonss, E. R. Johnson, 


London. 
18,276. Sream Generators, A. Verbeke and O. Pirsh, 
mdon. 
18,277. Barret Stave Prorector, A. Terry, jun., 
mdon. 
18,278. Sream Traps, R. G. Brooke, London. 
18,279. InpicaTING the Winner at Races, M. E. Doyle, 
Liverpool. 
18,280. Severinc Bate Banps, T. Jackson, Liver- 


pool, 
18,281. Natt-makine Macuriyery, H. E. Fuller, Bir- 


mingham. 

18,282. Lounces for Omnisuses, A. Appleby, Bir- 
mingham. 

18,288. Manuracture of CRLLULOSE TETRACETATE, 


. Weber, ©. F. Cross, and I. Frankenburg, 


London. 
18,284. MacHinkg for Makino Screw Banks, G. Ermel, 


London. 
18,285. Apparatus for Heatine Arr, A. E. Greville, 


London. ; 
18,286. Printina CoLours on Ptacarps, 8. L. Deleuil, 


London. 


ndon. 
18 288. Borrie Stoppers, E. Garnier and 0. Engholm, 
London. 
18,289. Lapres’ Bicycuinc Skirt, A. W. Pike, 
London. 
18,290. Furnaces, C. Kempton, sen., London. 
18,291. Corn-FREED GRAMOPHONES, E. Edwards.— 


(Musikwerke Orpheus Ludwig and Co., Command 
Gesellschaft, Germany.) 

18,292. WALKING-sTICKS, O. von Saal.—(J. Pawluann 
Germany. 

18,293. CoIN-FREED Fiurp Meters, J. C. Ginzler, 
London. 

18,294. Cuarrs, A. E. Stebbing London. 

18,295. Pipgs, J. Taylor, London. 

18,296. Traps, R. W. Harding, London. 

18,297. Buixps, G. E. Wainwright and T. Gosling, 
London. 

18,298, Envevopss, E. A. Elliott, London. 

18,299. Fastenino for Doors, A. Ingram, London. 

18,300. Ear Warmer, P. H. F. Buchholz, London. 

18,3801. Exastic Sturrina for Seats, J. de Tracy, 
London. 

18,302, AspHaLt, G. H. Gray.—(J. W. Hayward, United 
States.) 

18,308. ConnecTinc Metat Rops, 8. J. H. Row, 
London. 


18,304. Frowgr Houiper, R. Haddan.—(C. Paris, 
France. 

18,305. Roap Proves, R. Haddan.—({Ad. Boudiecu, 
France.) 


18,306. Pipg, F. T. Harrington, W. Swinburn, and G. 
Jackson, Grimsby. 


26th August, 1898. 

18,307. Rotary Encines or Pumps, W. P. Little, 
Exeter. 

18,308. Printine, S. Schwabe and Co., Limited, and J. 
Gilbertson, Manchester. 

18,309. Hammers, &c., C. Turnbull, jun., North 
Shields. 

18,310. Fisninc Bac, W. Bown and C. H. A. Aston, 
Birmingham. 

18,311. UTenstL, F. Holmes and W. Howdle, Stockton- 
on-Tees. 

18,312. CLOTHING-DISINFECTING APPARATUS, E. Phillips, 
Manchester. 

18,313. Drawine Fisres, W. Thompson and A. W. 
Glover, Halifax. 

18,314. SELF-MEASURE JuG, A. Caron and L. A. Howell, 


ngton. 

18,315. ORDER CARD or InpicaTor, M. Bamford, Man- 
chester. 

18,316. Tires, W. H. Sewell, Glasgow. 

18,317. Pres, J. A. Gibson, Glasgow. 

18,318. ENDLEss Banps or Corps, J. and C. Hartley, 
A. G. Heys, and R. Forsyth, Manchester. 

18,319. F1IRE-LIGHTER, E. Nicolas, Manchester. 

18,320. Prorectinc CycLk Frames, W. Corner, jun., 
Manchester. 

18,321. ALARM-soUNDING Apparatus for VEHICLEs, 
G. P. Schilling and H. Stickelberger, Manchester. 

18,322. PorraBLe Beppine, A. Roundrup, Man- 


chester. 
18,323. Drivinc Gear, W. H. Fry, Warsop, near Mans- 


field. 

18,324. Coytractine STEAM in Pipgs, P. C. Johnson, 
Bristol. 

18,325. Beit Fasteners, G. E. and J. F. Stead, Leeds. 

18,326. Srgam SePARATORS, D. A. Morton, Dundee. 

18,327. Cur and Saucer, J. Semple, Glasgow. 

18,328. Gas Merers, E. Rhodes, London. 

18,329. WasHine Macuing, R. Wilby, London. 

330. Dravcut Stoppers for Doors, W. Freebury, 
London. 

18,331. Hotprrs for Stipine WinDows, A. Leaver and 
T. King, Nelson, Lancs. : 

18,332. Hoipers for Pencits, W. H. Francis, London. 

18,338. ATTACHING LABELS to ARTICLES, S. C. Macklin, 
London. 
18,334. ADJUSTING VENETIAN BLINDS, C. H, W. Piickert 
and G. E. Fritche, London. : 
18,335. Roratinc TooruprusH, R. C. Woodville, 
London. 

18,336. SMOKE-CONSUMING, &c., APPARATUS, G. Gregory, 
London. 

18,387. VELocIPEDES, G. Jones, London. 

18,338. CHRYSANTHEMUM Bup and PLant Prorector, 
H. Gritt, London. 

18,389. PAPER-MAKING Macarnery, D. B. McMurray, 
London. 

18,340. SusstrTuTE for VoLcaniTE, G.B Earle.—(P. W. 
Wierdsma and J. Kuipers, Holland.) 

18,341. Fotpinc Bepsreaps, C. H. Stanbury, London. 

18,342. TrousER Press, W. C. Harrison, London. 

18,343. Gas Enarngs, R. O. Allsop, London. 

18 344. Motor Car, K. Potier, London. 

18,345. REGULATING FLow of Gas, A. Niel, London. 

18,346. LANTERNS, H.C. Newton and F. E. Ives, London. 

18,347. Harness Hook, E. I. Grayn and 8. Mathias, 
London. 

18,348. SMoKE-coNSUMING FurNacgs, G. Langenbach, 
London. 

18 349. Camp Fork and Spoon, A. Schimak, London. 

18,350. ENAMELLING MxtaL, A. Dormoy, London. 

18,351. CENTRIFUGAL SORTING APPARATUS, E. Barazer 
and M. de la Hitte London. 

18,352. BrvocuLaR MaGniryinc Guassgs, E. Berger, 
London. 

18,353. SiGNaLLinG, &c., C. E. Kelway, London. 

8.354. Borris, V. J. W. Wilkes, London. 

18355. CycLe Accessory, T. W. Nayler, London. 

18,356. TorpEpo Nets, J. Durnford, London. 

18,357. WasHING FLuID, G. Dawson, London. 

18,358, AUTOMATIC GLASS-CUTTING or GRINDING Macul- 
NERY, O. Imray.—(F. A. Hubbuch, Germany.) 

18,859. Motors, W. 'atson._(B. 0. Mawson, India.) 

18,360. Packine Bortriss, W. J. Norman, London. 

18,361. VAPoRIsER, F. R. Simms, London. 

18,362. PaxXameters, F, R. ${rhms,, London. 

18.363. Caps, C. E. Belhomme.—(A. Chevalier, France.) 








18,864. ARTIFICIAL INDIA-RUBBER, G. Verberckmoes, 
ndon. 
18,365. Spoot Brakes for Looms, F. David, London. 
<r REGULATING ELEcTRO-MOTIVE Force, N. Rowe, 
mdon. 

18,367. COMMUNICATING BETWEEN PasseNGERS and 
Guarps of Trans, J. Vernon, Manchester. 

18,368. ArTacHING Brooms to their Hanpues, F. W. 
Lygo, Birmingham 

18,369. ELecrric Grow Lamp, T. E. Andrews, Bir- 
mingham. 

18,370. Castors, R. Morrill.—(Z. Brown, Victoria.) 

18,371. Kwivg CLEANER. W. Rich, Etchingham, Sussex. 

18,372. Neck-Tre Rerarers, F. 8. Smith, London. 

18,373. Bicycte Frames, H. T. Bragg, London. 

18,874. Drivinc Gears, H. T. Bragg, London. 

18,375. Rotary Steam Enotngs, J. Bonicard, London. 

18,376. ConDENSATION CHAMBERS, T. Meyer, London. 

18,377. Visratinc Devices for Strine InsTRUMENTS, 
A. Detmering, London. 

12,378. UmBaELias, P. Meyer, London. 

18,379. Cooxinc and Pressinc Apparatus, J. F. 
Bussells and A. J. Morse, London. 


27th August, 1898. 


18,380. HgRMETICALLY SEALING Boxgs, A. L. Newell, 
St. Albans. 

18 381. Firrines for Counters, J. Braggar, Leicester. 

18,382. Suirt, J. Shine, Limerick. 

18,388. Locxinc Rattway CarriaGk Doors, H.. C 
Barnes and A. E. Houldsworth, Burnley. 

18,384. ARREsTING Sparks from LocomoTIVE FUNNELS, 
J. R. Allen, London. 

18,385. Automatic Steam GENERATOR, R. Perrin, 

ndon. 

18,386. Dovusie-actinc Swett for Pianos, T. H. 
Rusbton, Great Grimsby. 

18,387. Pickiinec Castinos, A. Gray, London. 

18,388. Sarery Device for Hosk, F. Reddaway and 
Co., Limited. and J. Muskett, Manchester. 

18,389. Sprnpies for Rina Spinnine Frames, J. ©. 
Cottrill, Manchester. 

18,390. ConorpicaL Hanoine Pxra, E. Stowe, Buck- 
ingham. 

18,391. Drivisc Mecaanism for Cycigs, A. C. M. 
Lelong, London. 

18,892. [non or Steet Tires of CarriaGE WHEELS, J. 
Cole, London. 

18,393. Screw Stoppers for Borries, W. C. Mcrton, 
London. 

18,394. Hoipgr for Fisnina-rops, C. E. A. Matthews 
and 8. Joel, Birmingham. 

18,305. Drive-cHaiIn ApsusteR for Cycies, W. H. 
Walker and G. Smart, Birmingham. 

18,396. ELecrric Lamp Howpers, 8. E. Foster, Bir- 
mingham. 

18,397. CLora MiLiinc Macuings, J. Turner, Halifax. 

18,398. Puzzix, L. J. Blanckensec, Birmingham. 

18,399. Vatve for Pumps, C. F. A. Bell, Hull. 

18,400. Lasts for Manuracturinc Boots, M. J. H. 
Dunnachie, G we 

18,401. TasLes and Desks, J. Duncan and J. Baird, 
Glasgow. 

18,402. Cuuck, J. M. George, Glasgow. 

18,403. ANTI-VIBRATOR for Gas BURNERS, R. O. Tweedie, 
Galashiels. 

18,404. StrarveR for Pumps, W. Walsh. Nottingham. 

18,405. Pickinc Device for Looms, E. Smith, Black- 


urn. 

18,406. SuppLyiNne Gas, J. Hawkyard and J. Braddock, 
Manchester. 

12,407. Cvc.e Brake, H. M. Girdwood, Manchester. 

18,408. VeLocipepEs, J. M. Carlson and E. A. 0. 


Gothe, Glasgow. 

18,409. PHotocrapHic Cameras, I. N. Ainsworth, 
Oswaldtwistle. 

18,410. Sprinninc Mugs and Twiyers, J. Hargreaves, 
Manchester. 


18,411. ArmospHERIC Burners, J. W. B. Wright and 
H. Darwin, London. 
18,412. Mattinc Grain, 8. White and J. Sleeman, 


London. 
18,413. DousLe Pitz Fasrics, J. Clough and J. Park, 


mdon. 

18,414. Hernia Trusses, F. W. Golby.—{J. Debin, 
Belgium.) 

18,415. Trap for SHootinc Practice, J. Johnstone, 


on. 
en Composition for MetaL, E. French, 
mdon. 

18,417. Srgam Generators, P. F. Dundon, London. 

18,418. ArracHMENTs for BEDSTEADs, W. Sanders, 
London. 

18,419. AppLyinc Powsr, J. Ziegner, London. 

18,420. Jars, F. Hancock, Liverpool. 

18,421. Fryrnc Macutnes, G. Koch, Liverpool. 

18,422. Biinps, W. C. Trainor, Liverpool. 

18,423. Mettinc Snow, G. de M. Mackirdy and J. 
Creen, Liverpool. 

18,424. SmzLtine Orgs, E. Ferraris, Liverpool. 

18,425. DRawinc APPARATUS for SPINNING MACHINES, 

. H. Bek, Liverpool. 

18,426. Manrecpieces, W. J. Lewis, Birmingham. 

18,427. Sxtrt Binpixos, L. F. Howe, London. 

18,428. ArTacHING LaBELs, H. Lane, London. 

18,429. Removinc Hair from Skins, J. Murgatroyd, 
London. 

18,480. Pump AtracHMENTS for Cycies, H. Belcher 
and F. Easom, London. 

18,431. Currinc Dervicgs, A. J. Boult.—(Hoffnung and 
Co., New South Wales.) 

18,432. VeLocipepgs, H. G. Petts, London. 

18,433. Szwinc Macuinery, A. G. Brookes.—(@. E. 
Warren, United States.) 

18,484. FoorsBaLt Boots, F. W. Farr, London. 

18,435. ACETYLENE Gas GENERATOR, D. J. van Praag, 
London. 

18,436. ACETYLENE Propucers, G. Matthyssens, 


mdon. 
18,487. Automatic Fo@ Sicnars, A. F. Andrews, 
mdon. 

18,488. Corsets, M. A. Swingler, London. 

18,439. RarLway Sianas, W. Hume, London. 

18,440. Cases for Srorine Borr.es, H. and E. Haynes, 

mdon. 

18,441. Wrencues, E. T. Phillips, London. 

18,442. Fitrer Pressgs, J. C. Montgomerie, London. 

18,443. Lintinc MetaLuic Ossects with Gxass, L. 
Bergier, London. 

18,444. Braxg, W. A. Bristow, London. 

18,445. CLip, W. A. Stevens and 2. A. Barker, Maid- 
stone. 

18,446. Hypravic Friterine VaLvks, R. Krix and F, 
Korwill, London. 

18,447. Rerarninc Fiowers in Butron-Hogs, F, O. 
Mabey, London. 

18,448. Motor VrHIcLks, L. M. Gautier, London. 

18,449. ORNAMENTAL Winpows, G. K. Cummings, 


on. 
18,450. AppaRATUs for Lack Macuings, J. Tauman, 
mdon. 
18,451. SPANNERS, J. E. Meredith, Birmingham. 


29th August, 1898. 


18,452. INTERNAL ComBUSTION EncINES, H. C. Capel, 
London. 
18,453. Vizor for Cyciists, C. Oppermann, London. 
18,454. Vatves, C. R. Winn and A. Mousley, Bir- 
mingham. 
18,455. A Lockine Riecine Screw, H. L. Reiach, 
rt. 


Gosport. 
18,456. Securrnac Lips on Boxgs, J. P. Clapham, 
Bristol. 


18,457. Picker for Looms, A. Percival, Manchester. 

18,458. Pneumatic Tires, J. Adair, Waterford. 

18,459. TYPEWRITING Macuings, M. Hearn, London. 

18,460. SecuRING the Lips of Cans, J. Grant, Dundee. 

18,461. LinotEum, R. Thom, Kirkcaldy. 

18,462. Batt Castors, C. Fulford and G. F. Manion, 
Birmingham. ee 

18,468. Etecrric IncanpEscent Lamps, F. J. Satch- 
mell, London, 
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18,464. SELF-sETTING ANIMAL Trap, J. and C. J. David- 
son, Holkham. 

18,465. OsTarninc Rapip Cuanexs of Picrurss, J. H. 
Corthesy and E. B. Koopman, London. 

18,466. CurIungy Top and VenTILaTor, B. Naylor, 
Padiham, near Burnley. 

18, we Unscrew1ne Stoppers from Botriss, D. Lloyd, 

mdon. 

18,468, Casrwents, L. N. Bamber, London. 

18,469. Apparatus for Propg.iina, G. Wilson, London. 

18,470. Brake for VeLocipepes, F. W. Sparkes, 


London. 

18,471. ALARM Pressure Gavors, F. H. Lester, 

London. 

18,472. Moror Veuicues, 8. Straker, London. 

18,473. Compingep DiscoragR and Scissors, A. W. 

_. Warner, Worcester. 

sg ct ATTACHMENT for Brace Enps, F. J. Wollen, 

omndon. 

18,475. Etecrric Merers, B. J. B. Mills.—(7. A. 
Edison, United States.) 

18,476. Macuinges for BunxinG Boots, H. Jenkinson, 
London. 

18,477. Dygsturrs, O. Chemical 
Works,” Switzerland.) 

18,478. CoLLapsiBLE Casgs, F. Auspitz, London. 

18,479. Cycte Wuerts, P. Ambjorn, London. 

18,480. Brakes for Cycirs, P. J. Parmiter, London. 

a Frames for Cycixs, J. C. and H. R. Dennis, 

mdon. 

18,482. Drivine Gear for Cycigs, J. Perry, London. 

18,483. Cement, J. Steiger, London. 

18,484. Axratinc Liquips, M. Guthrie.—(H. W. 
Guthrie, Queensland.) 

18,485. Disrrisution of Exrectrric Exgrcy for RalL- 
ways, J. 8. Raworth, London. 

18,486. Cover for CycLes, A. Reymann, London. 

18,487. Composire Piarss of Leap, R. R. von Berks 
and J. Renger, London. 

18,488. Warp Stop Motion for Looms, W. P. Thomp- 
son.—(F. E. Kip, United States.) 

18,489. Bicyciss, J. C. Anderson, Liverpool. 

18,490. Bicycigs, J. C. Anderson, Liverpool. 

18,491. Stanps for Sarety Bicycugs, I. H. Sapp and 
W. T. Stuart, Liverpool. 

18,492. Kzes, J. Ryder, Live 1. 

18,493. CarcHErs for FLIEgs, Hi J. Fitter, London. 

18,494. Wutps, J. R. Doe, London. 

18,495. Stgam Generators, G. E. A. H. de Nittes and 
L. C. W. Miihl, London. 

18,496. MgRcEeRISING Tissugs, The Sociét! Anonyme 
de Blanchiment, Teinture Impression et Apprét, 
London. 

18,497. Printinc Apparatus, L. Stachow and M. 
Schinfeld, London. 

18,498. Stamp AFFIXER, J. Schumacher-Jeandrée and 

. Kunhardt, London. 

18,499. DispLayine Books, H. Dickinson and A. D. 
Macculloch, London. 

18,500. Process for Propuctnc Marcarineg, M. Poppe, 
London. 

18,501. Ripog-sars, J. Mellings and H. H. Wells, 
London. 

18,502. Bicycle Frame MaNnuracturg, M. Janowski, 


18,503. Braxkgs, C. B. Lalanne, London. 

18,504. [Lirg-savinc Betts, E. Edwards.—(— Jean, 
France.) 

18,505. Stoves, D. A. Loisy, London. 

18,506. Propuction of Azo CoLourine Matrsrs, J. Y. 
Johnson.—{The Badische Anilin aad Soda Fabrik, 
Germany.) 

18,507. Borrigs, Betts and Co., Limited, and W. 
Nimmy, London. 

18,508. Hot-armk Appiiancz, A. E. Greville, London. 

18,509. ApsusTINc the Hgeatp Sasarrs in Looms, A. 
Boecker, London. 

18,510. Hiners, P. Guoy, jun., and L. Ribet, London. 

——— - CONTAINING VeEssELS, J. L. Wade, 

ndon. 


Imray. — “ Basle 
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18,512. Appiytne Siucs to Boots and Suogs, A. G. 
— Shoe Machinery Company, United 
States. 

18,513. Stgam Borxers, H. Siller and P. Halfmann, 
Germany. 

18,514. ACETYLENE Gas Burners, W. G. Potter, 
London. 

18,515. Gas Governor, W. G. Potter, London. 

18,516. Paps, T. M. Cockroft, Leeds. 

18,517, ComPoUNDING a Motor, J. Morrison, Stockton- 
on-Tees. 

18,518. Secret Box, J, Cook and W. Kelly, St. Helens, 
Lancashire. 

18,519. Trouser Grip for Cyciists, C. G. Knight, 
Southsea. 

18,520. AcTomaTiIc SHUTTLE Guarp, C. Smith, Farnley, 


near le 

18,521. TextTILe Printina, F. Ashton and E.C. Kayser, 
_Hyde, Cheshire. 

— Meruop of Propucine ALKALI, W. Thomson, 


lasgow. 
18,523. DiscHarcEe Apparatus for Cisterns, J. Shanks, 


Ow. 

18,524. Fastentnos for Boots and Suogs, L. Schutz, 
Manchester. 

18,525. Butrongp Boots and S#ogrs, L. Schutz, Man- 
chester. 

18,526. Lapres’ Dress Prorectors, E. Klein, Ger- 
many. 

18,527. Skirt Supporters, L. A. Graham, Man- 
chester. 

18,528. SEPARATING AIR from Water, R. Cockburn, 
Glasgow. 

18,529. Fegp-waTerR Heaters, R. Cockburn, Glas- 


gow. 

— CieaR Way Arr Escape Vatvs, C. F. A. Bell, 

ull. 

18,531. Swircues, R. A. Baldwin and H. Rowland, 

anchester. 

18,532. WasHING Macuings, A. M. Belding and C. A. 
Rice, Manchester. 

18,533. REVERSIBLE SLIDING Winpows, C. Harrison, 
Barnsley. 

18,534. VEHICLE Tirg, J. G. Rodgers, London. 

18,535. SHUFFLING Carps, W. K. Billings and F. Pollard, 
London. 

18,536, Connections for Firtines, W. Barnsley, Bir- 
mingham. 

18,537. BicycLe Cover, C. Payne-Gallwey, London. 

18,538, ADVERTISING, F. Chorlton and E. C. Long, 
Manchester. 

18,539. Notr-Booxs Covers, R. W. Dixon, J. C. Hunt- 
ing, and N. W. Hayden, London. 

18,540. Reversinc Steam Tursines, E. P. Woillard, 


London. 

18,541. Sprina Frames for Tricycies, F. Sadler, 
London. 

18,542. Construction of Sockets, H. A. Simmonds, 
London. 

18,543. ACETYLENE GENERATOR, J. Bilbie and H. Drivet, 
London. 

18,544. Motor Cass, W. Blaker, J. Ridge, T. Mutton, 
and H. E. Hupton, London. 

18,545. Box-makina Macuings, J. F. Gilliland, Glas- 
gow. 

18,546. Box-assEMBLING Macuiygs, J. F. Gilliland, 
Glasgow. 

18,547. FeED-caKE Press, J. Enoch and H. A. Hawke, 


ondon. 

18,548. Gear for Macuings, G. E. Rutter, Tooting 
Graveney, Surrey. 

18,549. ELECTRICALLY-DRIVEN Enotes, O. W. F. Hill, 
London. 

18,550, Composition for Denrat Purposes, G. 
W. Rutterford and Son, Limited, and J. P. Huntley, 


mdon. 

18,551. Cover for CycLe Sappxgs, F. H. O. Wilhelmsen, 
ndon. 

18,552. Mgans for Drivinc Trucks, G. J. Capewell, 


London. 
18,558. Trucks, G. J. Capewell, London, 


18,554. Devices for Resistinc Air, G. J. Capewell, 


18,555. Trucks, G. J. Capewell, London. 

18,556. Raitways, G. J. Capewell, London. 

18,557. Means for Driving Trucks, G. J. Capewell, 
London. 

18,558. Cup, O. 
London. 

18,559. Bout, F. W. Smith, London. 

18,560. Drvick for Buiinp - corps, A. J. 
London. 

a oo Urensit for Use in Darrigs, L. Arnott, 


R..Oppermann and E. L. Brown, 


Elliott, 


London. 
18,562. Furnaces, J. E. Dunn and J. B. Durrant, 
London. 
18,568. Mgasurtnc Device, C. A. Allison.—(&. W. 
Clement, United States ) 
18,564. Locomotives, W. M. Russell and T. Acencio, 
London. 
— Raistinc Feep-water Hearers, W. J. Wright, 
ndon. 
18,566. Frrtincs for Exxectric Licuts, G. Nuttall, 


on. 
18,567. Mepictng, J. R. Betts and H. Thompson, 
don 


ndon. 
18,568. Crank Axies for Bicyciges, T. H. Clarke, 
mdon. 
18,569, Suives, W. Oliver, London. 
18,570. Caps for Dynamite Cartriposs, W. P. Fergu- 
son, London. 
18,571. Steam Enarnes, H. E. Newton.—(C. C. Worth- 
iagton, United States.) 
18,572. Disazo CoLtourinG Matrers, H. E. Newton.— 
(The Farbenfubriken vormals Friedrich Bayer and Co., 
Germany.) 
18,573. Cicaretrss, J. S. Beeman, London. 
18,574. Lock Guarps, H. Ralfe, London. 
18,575. BuRNiING ACETYLENE Gas, F, Edwards and J. 
r, London. 
18,576. Heatinc Frep-water, G. R. Sisterson, 
ndon. 
18,577. Protrectine the Bows of VessExs, C. G. Theleen, 
mdon. 
18,578. Stopprinc the Morion of Vesseis, J. 8. C. 
Nichols, London. 
es oe CycLte CARRIER ATTACHMENT, W. M. Tegart, 
ndon. 
18,580. Toy, A. Busse, London. 
18,581. CvcLe Wueets, M. O'Brien and D. J. Kennelly, 
London. 
18,582. Inpuction Morors, R. Belfield. —(B. G. Lamme, 
United States.) 
18,588. ConvertTInG ExLectricat Eneray, R. Belfield. 
—(B. G. Lamme, United States.) 
18,584. Conrro.tgrs for Exxcrric Motors, H. P. 
Davis, London. 
18,585. HypopgeRMiIc Syrincgs, W. P. Thompson.— 
(B. T. Winchester, United States.) 
18,586. Hypro-carBon Burners, D. Ward, Liverpool. 
= Cap for the Fuse of ProvectiLes, M. Weiss, 
ve 
18,588. 
Live: 1. 
18,589. sa Boots and Sxogs, M. Scherer, 
London. 
18,590. Cricket Stumps, A. T. Robertson, London, 
18,591. AckTYLENE Gas, R. Quatannens-Moens and E. 
Carreer-Dilger, London. 
18,592. Boxes, A. S. King, London. 
18,593. Nosk-Bac for Horsxs, J. M. Bielefeld, London. 
18,594. Pumps, F. H. Merrill, London. 
18,595. ADVERTISEMENT Apparatus, A. Weissmann, 
London. 
18,596. Pumps, H. Hopkins, London. 
18,597. Piston-rops, G. Evans, London. 
18,598. InpicaTInG the Pressure in Tires, G. Evans, 


London. 

18,599. Grinpinc Macnings, R. Haddan.{W. C. 
Baker, United States. 

18,600. Vatve Gear for Steam Enctves, H. Steven, 
London. 

18,601. Smoxge ConsumER and Fug. Economiser, G. H. 
Hope, London. 

18,602. Lamp Wicks, D. Jenkins, London. 

18,603. Rartway Train Apparatus, A. U. Alcock, 
London. 

18,604. Process for Propucinc Meta.s, G. Wolfram, 
London. 

— Air-pcRiFyine System for Cars, E. C. Nicholls, 

mdon. 
18,606. Water VeLocipgpes, A. Rasmussen, London. 
—, Wrappers for Newspapers, T. A. Tomlinson, 
mdon. 

18,608. Cyciteg Crank, W. Burns, London. 

18,609. Pencixs, J. Hatfield, London. 

—, Movurtupigce for Smoxine Ciaars, G. H. Lane, 

D 

1. 


ACHINE for MakINa Marcus, J. C. Donnelly, 


on. 
18,611. Guarps for CircuLar Saws, G. Couzens, 


ndon. 
18,612. Rartway Sicnauuineo, W. 8. and C. R. Boult, 


mndon. 
18,618. TeLEPHONIC Systems, J. E. Kingsbury.—(The 
Western Electric Company, United States.) 
18,614. GuLLEY Traps, J. Johnson, Birmingham. 
18,615. Borrie Lapets, 8S. H. Wilkes, Birmingham. 
18,616. PunkaH PULLING Macutnyg, J. 8. E. Lumsden, 
Simla, India. 


8lst August, 1898. 
18,617. Device for Mgasurinc Liquips, E. J. Read, 


a 8. 

18,618. Cycie Hotpers, M. Mitchell, Stafford. 

18,619. ComMBINED NDER and FYIREGUARD, T. 
Boustead, Middlesbrough. 

18,620. Pirg CLeaner, G. H. Ellis, London. 

18,621. Mice Traps, A. Coe, Ipswich. 

18,622. PARALLEL Rutgers, H. Wilkinson, Sunderland. 

18,623. SusPENDING ARTICLES in LauNpDRiEs, L. 

‘aynes, Evesham. 

18,624. Sotipirtep Ort Lusricator, 8. Adams and J. 
Andrews, Langley Mill, Notts. 

18,625. MgasurinG Liquips, M. Dickinson, Notting- 


18,626. FastENING Swine Looxtnc-GLasses, W. Dunn, 
Southend-on-Sea. 
18,627. Revotvina Strainer, E. A. Hunt, Lower 
olvercote, near Oxford. 
18,628. NicoTINE Retarper, A. E. G. Bromell, Liver- 


poo! 

18,629. Maxine an ELecrricat Contact, W. W. Martin, 
Kidderminster. 

18,630. CoupLines for Etecrric Wires, A. Shiels, 
Glasgow. 

18,631. DRAUGHTOMETER, D. Smail, Glasgow. 

18,632. Drititinc Hovgs in Cycie Rims, W. 8S. Watson 
and F. Jones, Coventry. 

ox Liprary Inpicators, F. Maconochie, Birming- 


am. 

18,634. Tennis Rackets, E. A. Claremont, Knutsford, 
Cheshire. 

18,635. TupuLaR Joints, M. A. Weir, Kingston-on- 


es. 

18,636. Frames for Winptna Yarn, H. 8. Golland, 
Manchester. 

18,687. Movutps for Castinc Batus, J. Shanks, 
Glasgow. 

— Sprincs for Matrressss, W. Perrins, Birming- 
am. 

18,639. Crcte Hanpves, R. H. Smith, Leeds. 

18,640. Locxinc Rattway CarriaGE Doors, R. R. 
Martin, Glasgow. 

18,641. Sticinc Frencn Beans, J. Havenhand, 

Sheffield. 

18,642. Trouser Hover, E. M. Ginders, Liverpool. 

18,643. Movinac Forwarp MATERIAL in SHEET Form, 

A. 8S. Newman and Newman and Guardia, Limited, 


London. 
18,644. Crosinc CarRriaGE Doors, L. P. R. Nugent, 
Ww. 
18,645. CycLE-DRIVING MzcHanisM, E. O. and F. W. 


h, B: * 3 ‘ 
—. Brakg, . J. Parker and A. C, Poppleton, 
mdon, 





ee Snes ARTICLES by Movutpina, J. Steiger, 

mdon. 

18,648. Ropes, G. E. Pylo, London. 

18,649. SoLeNoID Corrs of Arc Lamps, J. M. Moffat, 
London, 

18,650. Gum, J. Evershed, London. 

18,651. TreaTinG ResipuuMfrom FisH Orrat, T. Watts, 
Vancouver, B C. 

— PackiNa Taa, B. H. Watson and H. C, Walker, 

ndon. 

18,653. Foon, C. 8. Bailey, London, 

18,654. Cement, J. Steiger, London. 

18,655. Urinisina Srgam A. W. and D. R. Smith, 
London. 

18,656. Apparatus for the Tappinc of Casks, J. Stock, 
London. 

18,657. Horsg-ciippinc Macuinr, J. G. Iandamore 
and H. Warnecke, London. 

18,658. Sarery Lamps for Miners, W. Best, London. 

18,659. Gun-Lockinc Devices, A. Reichwald.—(F. 
Krupp, Germany, 

18,660. Daivinc Macuinery, F. Edwards.—{V. Jecier- 
ski, Germany ) 

a at Bace3 or Packacss, C. A. Lowry, 

ndon. 

18,662. PHorocrapuic PLate Carriers, R. D. Oldham, 
London. 

18,663. Sewinc Macutnes, F. Beeby, London. 

18,664. Sarety Locks, P. J. Menzerath and R. Reeder, 
Germany. 

18,665. Lamps, J. Adie and T. Roberts, Birmingham. 

18,666. Ecrasgurs, J. G. Moscrop, Chicago, United 
States. 

18,667. TrRE Prue, O. F. O'Neill and W. H. Doebele, 
London. 

18,668. Macuing for Curtinc CarpBoarp, J. M. Black, 
London. 

18,669. LuBricators, W. P. Thompson.—(H. F. Loos, 
Germany.) 

18,670. Bac Brug for Launpry Purpossgs, P. E. John- 
son, Liverpool. 

18,671. GRAIN-ELEVATING Apparatus, F. W. Staveley, 
Liverpool. 

18,672. TRANSFERRING Drawinos to Stoner, E. Spitzer, 
Liverpool. 

18,678. HextocRaPHic Copyinc Apparatus, E. Arm, 
London. 

18,674. INTERLOCKING 8. P. Wood, 
London. 

18,675. AppaRaTus for Dryinc Yarn, A. Monforts, 
London. 

18,676. NAVIGABLE Vessgts, H. L. J. C. Ture, London. 

18,677. Lockina Frames for Venicies, C. Nielson, 
London. 

18,678. SyRUP-PURIFYING APPARATUS, P. Horsin-Déon, 

ndon. 

18,679. Burnina INFLAMMABLE Gas, T. Clarkson and 
The Clarkson and Capel Steam Car Syndicate, 
Limited, London. 

18,680. Time Tasies, J. M. Hickson.—(F. S. Stephen 
and J. Whute, Victoria.) 

18,681. Fitters, G. F. Redfern.(@. A. Abbott, 
Victoria.) 

18,682. PREvENTING RE-FILLING of Borrigs, A. Cahan, 


ndon. 
18,683. Brakes, J. H. K. McCollum, R. Elmsley, and 
W. . Brouse, London. 
18,684. Wire Fence, A. H. Cook, and J. G. and C. 
ruce, London. 
18,685. Fittinc Casks, V. Jehl, L. Dabasse, and A. 
neuve, London. 
18,686. Tension Device for Warstcoats, J. Giral, 
mdon. 
18,687. Tits, 8. Lewis, London. 
18,688. TrrEs, W. B. Wride, London. 
18,689. ARTIFICIAL Stone, 8S. Grossiord, London. 
13,690. Cyctxs, C. H. Metz, London. 
18,691. Corrgg Strainer, B. Sansome, London. 
18,692. Draw-orr VALVE for Vessg.s, T. L. W. Ginger, 
London. 
18,693. Saapgsand Supports for Lamps, E. Vespermann, 


INSTRUMENTS, 


mdon. 

18,694, Extraction of Farry Boprgs, J. C. E. Bataille, 
London. 

18,695. Burninc Hyprocarsons, F. N. Santenard, 


ndon. 
18,696. Borter Furnaces and Ferpers, J. Wezel, 
ndon. 
lat September, 1898, 


18,697. Propucinc CELLULOSE Fitms, J. C. Clorley 
Manchester. 

18,698. Takinc PuHotocrapns, G. F. Hatton, Man- 
chester. 

18,699. MEASURING AppaRaTUs, J. F. Wiles, St. Heliers, 


ersey. 
18,700. HANDLE-BaRS Of Bicycies, C. Hofmann, Man- 
chester. 
18,701. FLowger Hotpers, C. E.West, Roundhay, Leeds. 
18,702. AccumuLators, A. Schauschieff and A. E. 
Hodgson, Halifax. 
18,708. Gear and Crank for Cycuigs, A. Taylor, Great 


G Vs 

18,704. CarriacEs, R. R. Thom, Kilmarnock. 

18,705. Foa - SIGNALLING Apparatus, J. Fairley, 
Southend. 

18,706. Cycies, J. Inglis and J. Malcolm, Dundee. 

18,707. Lever Brake, T. Foster and R. G. Ashville, 
Manchester. 

18,708. TaBiEs, T. Griffin, London. 

18,709. StoppeRine Borries, J. Eccles, Blackburn. 

18,710. InFLators, A. W. Lowe, H. and E. Britton, 
Birmingham. 

18,711. CLutcH Hus for VeLocipepes, C. M. Linley, 
Birmingham. 


ig! 
18,712. Raistnc Dress Skirts, C. M. and F, A. White- 
head, Bi ham. 


irmi: 

J 

18,713. Rixo for Pirz Joints, W. Milroy, Glasgow. 

18,714. Separatine Basic Siac, G. Hoyermann, A. 
Harris, and R. Craig, Glasgow. 

18,715. Soap-cakg, E. J. 8. Digby, W. J. Melhuish, 
and A. W. Turner, Birmingham. 

18,716. Sprnnine and Twistinc Macuinery, J. Fraser, 


iw. 

18,717. CLgantnc Cycite Caains, W. G. Davidson, 
Slateford, Scotland. 

18,718. Buock for Printinc Patterns, W. A. Leak, 


ndon. 
18,719. Securtrnc Roorina Siates, A. R. Pollard, 
orthing. 
18,720. Air-TIGHT FeEpIne Borr.e, E. (. Lancaster, 
Flixton, Lanes. 
18,721. New Asticmatic Test Cuart, E. Beaumont, 


ax. 

= Cures for TELEPHONE CaBLEs, J. G. Brien, 
ndon. 

18,723. Lamp Suave Horper, R. M. Neilson, Glasgow. 

18,724. ATTACHING TirEs to WueeE.s, E. B. Killen, 

London. 

18,725. PHonocrapns, J. Chania, London. 

18,726. Scarr Hopes, A. E. Bailey, Birmingham. 

18,727. RENDERING Boots WEAR-RESISTANT, J. A. 

Donald, Twickenham. 

18,728. Mupauarp for Ventcte WueErzs, G. 8. Goad, 

London. 

18,729. MANUFACTURING ENAMELLED CLorsonne, T. 

Pfister, London. 

18,730. Cootinc Heatrp Liquip Fats, C. G. Hepburn, 


ondon. 
18,731. ORDNANCE SicutTinc Apparatus, L. K. Scott? 
London. 
18,732. Fire Extinauisuer, J. Sossick, London. 
~~ Piates for Fitters, R. Haddan.—(A. Gruson, 

rance. 

18,734. Paper-FoLpING Macuines, A. Gerlach.—(F. 
Rehwoldt, Germany.) 
18,735. Drytna Apparatus, G. Peters, London. 
18,736. Box Bianks, A. J. Boult.—(F. P. Rosback, 
United States.) 
18,787. Biug Dyxsturrs for Corton, H. E. Newton.— 
(The Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 
18,738. Gas Motors, A. H. Overman.—(H. D. Knor, 





United States.) 


SS 
18,789. VARIABLE SpgEp Gear, A. H. Overman,—+ 
Knox, United States.) AH. D, 
18,740. Sarery Fusk Apparatus, Siemens Bros. 
Co., Limited.—(Siemens und Halske Aktien gd 
schaft, Germany.) “weal. 
18,741, ACETYLENE Gas, W. L. Wise.—(F, ¢. Wit 
United States.) 40a, 
— os - C. Buik, Tandon. 
18,748, Exrractinc Curomivum, J, F. 1, 
. A. G. Street, London. E Moeller an 
18,744. Lupricatsna Pistons, &c, FP, Kauthol) 


ndon, 
18,745. Cases for CiGaRErrEs, G. B. Bramhall, Liver 


pool. . 
18,746. TALLIES for COLLIERS’ Use in Mivas, J, Finch, 
ae . ea, 
18,747. Fasteners for SLEEvEs, T. Dance, jun ¥ 
chester. ee 
18,748. VeNDING Macuings, E. Shaw, London, 
18,749. MeTALLIC Packine MECHANISM, W. E, Pjy 
mer and W. M. B. Kermode, London. ~ 
18,750. CoIN-FREED Execrric MACHINE, R. Loignioy 


mdon. 
18,751. Kriiiine [ysects with Perrume, F. Eiermann 


ndon. 
18,752. Moururreces for Cicarettes, E. T, Pollard 
London. 1 
18,7538. DETERMINING the PosITION of VESSELS in Fog 
E. Lacoine, London. 4 
18,754. Evectric TRamways and Raltways, J.C, Love 
London. 
—_, BaG-MAKING MACHINE, R. Wanless, dip. 
urgh. 
18,756, CoLLapsiBLE Boats, J. G. Lorrain.—(p, By). 
leigh, Soudan.) 
18,757. Cyc. Dress Guarps, W. J. Goddard, London, 
18,758. Snips’ Propetters, A. Vesely and J, Hejt. 
manek, London. 
18,759. CycLe Cuan Puzzvx, G. H. Hart, Birmingham, 








SELECTED AMERICAN PATENTs, 


From the United States Patent-office Oficial Gazette, 





604,475. VALVE MECHANISM FOR Srkam Pips, ¢, 
de Laval, Cumbridge, Mass.—Filed August Yd 
1897. ‘ 

Claim.—The combination with the engine and its 
valve moving piston, of a two part head clamped to 

the piston-rod, a stationary triangular frame and , 

pivot carried thereby, a bent lever upon the pivot, 

link pivoted at one end to the lower end of the bent 
lever and at the other end to the two part head on the 
piston-rod, a rod extending from the valve moving 
piston and an arm upon the same, a tappet rod and 























ball connection to the arm, adjustable tappets on the 
rod, a tappet surrounding and sliding freely upon the 
rod and a pivotal connection for the same to the short 
end of the bent lever, a tappet surrounding the valve 
rod and a stud thereon extending into a slot in the 
bent lever, and an adjustable collar upon the valve 
rod against which and the arm the sliding tappet is 
caused to act by the swinging movement of the bent 
lever, if the valve ane See and valve are not 
moved by the pressure, substantially as set forth. 

604,995. Rotary Encine, F. J. Macey, Ontonagon, 

Mich.—Filed June 21st, 1897. 

Claim.—A rotary engine comprising 4 cylinder 
having exhaust ports leading from a head on the 
aye er and extending through the peripheral wall of 
the cylinder and communicating with the interior of 
the cylinder at about its centre, the said peripheral 


{604 995) 








wall also having inlet ports, the inlets being at the 
upper portion of the cylinder, a reversing wim 
hollow rocking valve for controlling admission 0 
steam, a piston disc exventrically mounted in the 
cylinder, and radially-movable piston-wings carried 
by the piston disc, substantially as specified. 
605,027. MecHanism For EXPANDING AND ENLARGING 
Mrrauuic Tupes, R. C. Stiefel, Ellicood City, Pa.— 
Filed May 24th, 1898. 4 ‘ 
Claim.—The combination of conical rolling bodies 


“ hich 
disposed to forma pass b2tween them, thesides of whic 
converge towards the entrance end, the diam 


eters of 











. . he 
the rolling bodies diminishing progressively in t! 
same Rearlion and in the same ratio as the width < 
the pass, with a mandril located in said pass, 8 





stantially as set forth. 
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SHIPS OF WAR IN ACTION. 





We are indebted for the following article, whose im- 
rtance it is not easy to over-estimate, to one of our 
(nited States correspondents, who writes :—‘‘I have 
aged with a colleague in a critical examination 
heen engage 2 ° ° 
f the operations of the American navy during the pre- 
. + war. Circumstances have given me abundant oppor- 
mnities to discriminate between the various reports, 
ici and unofticial, which have been published here on 
this subject. I send you the result, and I am quite 
pa at every fact stated by me will, sooner or later, 
certain th ie y : - 
be verified in official quarters. The labour which this 
article has entailed has been enormous, owing to the 
vymerous wild newspaper statements which have had to 
hunted down and proved to be untrue before the 
article could be presented in its present shape.” 
The net result of the first two months’ active naval 
warfare between the United States and Spain points to a 
continuation of the policy of building sea-going battle- 
ships and armoured cruisers by all the ambitious naval 
‘ rowers of the world. Between the battle of Manilla, 
fought on May Ist, and the complete destruction of 
{dmiral Cervera's fleet outside of Santiago on July 3rd, 
the gun-fire on both sides has demonstrated that the 
ordinary plating of unarmoured ships offers no obstacle 
to the direct fire of common shell timed to burst in the 
interior of the vessel. At the same time, although the 
armoured sides of the American battleships have been 
«ruck on several different occasions by Spanish shot or 
shell, no damage whatever has followed the impact. 
" ‘The early morning engagement at the battle of Manila, 
according to Admiral Dewey’s official account, lasted one 
hour and fifty-four minutes. At the end of this time, 
the Reina Cristina, the Castilla, and the Don Juan de 
Austria—the three largest Spanish vessels—and a gun- 
boat were on fire from the effect of the American shells. 
The range varied from 5000 to 2000 yards, and there is 
reason to believe that most of the damage was done by 
the 6in. guns. Captain Gridley, of the Olympia, in an 
account of the action given by him shortly before his 
death, says that one 8in. shell, which struck the Reina 
Cristina near the stern, killed and wounded seventy men. 
Past assistant-engineer Beach, of the Baltimore, who 
visited all the sunken ships after the battle, says that 
“one smokestack of the Castilla was struck eight times ; 
and the shells through the hull were so many and so 
close that it is impossible that a Spaniard could have 
lived on her deck. The other large ship, the Reina 
Cristina, was perforated in the same way.” Mr. J. L. 
Stickney, the correspondent of the New York Herald, 
who was formerly an officer in the United States navy, 
and acted as Admiral Dewey’s aide during the engage- 
ment, says that the captain, chaplain, and ninety others 
were killed and six wounded on the Castilla, and that 150 
were killed and ninety wounded on the Reina Cristina. 
But we have already seen that 29 per cent. cf the killed 
and wounded on the Reina Cristina was the result of one 
gin. shell, and it is therefore fair to draw the conclusion 
that well-aimed, properly- bursting shell fire will be 
terribly destructive to the crews of unarmoured vessels. 

Iet us now turn to the effect of the badly-aimed 
Spanish fire on the American ships. One shot struck the 
Baltimore and went clean through both sides, without 
injuring anyone, and without doing any material damage 
to the ship. A second shot struck the same vessel, 
ripped up a portion of her main deck, exploded a box of 
rapid-fire ammunition, and injured eight men; the only 
casualties sustained by the Americans during the action. 
A shell entered the Boston’s ward-room, just above the 
water-line, exploded within 5ft. of Paymaster Martin with- 
out injuring him ; gutted Ensign Dodridge’s state-room, 
and set the furniture and combustibles in it on fire. The 
flames were soon put out with a hose, previously pro- 
vided for that very purpose. A second shell set fire to 
the Boston’s port hammock nettings; but this blaze 
was soon extinguished. Other shells hit the masts and 
rigging of the American ships; one of them burst near 
Admiral Dewey, on the bridge of the Olympia, and 
another passed in front of Captain Wildes, on 
the bridge of the Boston. Captain Gridley says the 
Olympia was hit thirteen times without injury. It is 
evident, therefore, that the Spaniards had no lack of 
guns or ammunition, and that their failure to inflict 
more damage on their adversaries was the result of bad 
markmanship, due either to want of practice or to want 
of coolness in serving the guns. Let us suppose, for the 
tuoment, that the Spaniards had had plenty of gun practice 
—a very improbable supposition—then we might infer 
that the heavy and constant fire of the American ships 
had so flustered them as to destroy the accuracy of 
their aim. We might parallel such a supposition by 
pointing out that, while the two fires started on the 
Boston were soon extinguished, the fires on the Spanish 
ships were allowed to get beyond control. 

Leaving aside for the moment, to return to it later, the 
question of shell fire, let us examine some aspects of the 
battle of Manila, which have an important bearing on 
the future of naval warfare. The most cursory examina- 
tion of the official account of the engagement, as made 
public by the Navy Department at Washington, shows 
that many important portions of it have been suppressed, 
doubtless for the good of the public service. Nothing is 
said in it, for example, about the shortness of ammunition 
in the American fleet after the battle was over, though 
the fact was made sufficiently notorious through the 
hurried orders telegraphed to the United States cruiser 
Charleston at San Francisco to ship a large supply of 
powder and projectiles, and to proceed at once to Manilla. 
the correspondents of the European newspapers in the 
Far East have also frequently alluded to Admiral 
Dewey's lack of ammunition until fresh stores arrived 
on June 30th on the Charleston. A remarkably frank 
Private letter, written by a staff officer of the American 
fleet to a friend in New York, and published in the Sun 
of June 15th, gives us a good deal of light on this neces- 
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sarily delicate matter. The first extract from this letter 
had better be given verbatim :—‘ At 7.80 we got the 
signal to haul off, and the captains to go aboard the flag- 
ship. Up to this time, while some of the smaller craft 
had run inside the navy-yard slip, we could not see that 
we had done much damage, and we had not been hurt. 
We felt very sick at our apparent lack of success. We 
only knew later how solemn the conditions were. The 
Commodore was much depressed. Half the ammunition 
on our ships had been expended, and he began to wonder 
if he might not better haul off and try to blockade the 
place. The reply was that if he did this the enemy could 
harass us, keep us on the qui vine, and force us to ex- 
pend ammunition in night attacks.” 

The staff officer’s letter continues to say that while the 
captains were in consultation with the Admiral three of 
the Spanish ships were seen to be on fire. It also says 
that when the second attack began at 11.16 the Balti- 
more took the lead because “the Olympia had only 
thirty-seven shots left for her big guns.’’ Now, we learn 
from Captain Gridley’s account, previously referred to, 
that the Olympia fired forty-three shots from her 8in. 
guns during the engagement. Adding Captain Gridley’s 
forty-three shots fired to the staff officer’s thirty-seven 
shots left after the early morning fight, would give eighty 
rounds in all, or only twenty for each of the four 8in. 
guns. Suppose the Olympia used her Sin. guns as little 
as possible during the second engagement, Captain 
Gridley’s account goes far to corroborate that of the 
staff officer, since forty-three is three more than the half 
of eighty, and the rapid expenditure of ammunition 
duiing the first engagement would explain Admiral 
Dewey’s reason for signalling to cease fire and to order 
the captains to come on board the flagship, so that he 
might ascertain how many projectiles each had left on 
his ship. It is also at least a curious coincidence that 
English critics of American warships have repeatedly 
referred to their smallness of ammunition capacity—a 
fault corrected in the later battleships—as likely to prove 
their chief drawback on active service. Mr. H. W. 
Wilson, for example, in his ‘“Ironclads in Action,” in 
discussing the United States navy, takes this view when 
he says: ‘‘ Only the actual trial of war can settle the 
question whether, with a given weight for guns and 
ammunition, it is better to have more guns and less 
ammunition, or fewer guns and more ammunition ’’— 
page 300. That, it may be remarked, depends entirely 
on the accuracy of the firing. 

Two other points in the staff officer’s letter may as 
well be mentioned here. ‘ All that morning (April 30th),” 
the letter says, ‘‘ and all day Friday (April 29th) we had 
been stripping ship and chucking overboard spare loose 
articles, tables, mess chairs and benches, ladders, every- 
thing that would afterward make trouble. All joiner and 
woodwork on gun deck was torn out and thrown away.” 
Again the letter says, ‘‘ You never anywhere saw such a 
wreck as my room was. It gotnoshot in it, but our own 
8in. guns, fired right across the deck, tore it all to pieces. 
Everything breakable was broken, and the bulkheads 
were all started; all the bookshelves were torn out and 
everything—clothes, electric fan, books, *baccy, curios, 
and the rest—was on the floor in one mass. Can you 
picture it ?’’ The same account also says: ‘‘ Not one of 
our boats had we left after the scrap. Four of them we 
let fall from the davits—what was left of them, and the 
others will take no end of work to make them hold water.” 
Returning to the effect of shot and shell fire, we find that 
the next event of the war in this direction was the dis- 
ablement of the American torpedo boat Winslow, on 
May 1lith, by a Spanish land battery in Cardenas har- 
bour. The battery consisted of several 4in. guns firing 
at a range of 2500 yards. Although many shots were 
fired at the Winslow only two took effect. The first of 
these was a shell which burst on the deck of the torpedo 
boat, killing Ensign Bagley and three men, and wounding 
two others. The second shell disabled the Winslow's 
engines and boilers, wounding two men in the engine- 
room. As the Spanish battery used smokeless powder, 
it could not be located by the attacking ships. If the 
account of the Cardenas fight published in the New York 
Herald of May 14th be true, the Winslow had a very 
narrow escape from total destruction. A shell from the 
Spanish battery is said to have struck the forward port 
torpedo of the vessel, and to have passed through the 
gun-cotton charge without exploding it. 

In the attack by Admiral Sampson’s fleet on the forti- 
fications of San Juan, Porto Rico, on May 12th, eight 
shells struck the armoured sides of the battleship Iowa 
without doing the slightest damage. A 6in. shell struck 
one of the boats in the vessel, scattered the splinters of 
the boat in all directions, then burst, sending fragments 
which made fifty wounds in the ship, including four or 
five perforations of the gun deck, which it set on fire, 
and a hole in one of the funnels, fortunately injuring only 
three men. Another shell killed one man and wounded 
four-others on the superstructure of the armoured cruiser 
New York during the same action. 

When General Shafter’s army began to disembark at 
Baiquiri on June 22nd, the second-class battleship Texas 
was ordered to shell the western batteries at the entrance 
to Santiago Harbour. A 6in. gun in one of these bat- 
teries discharged a shell which struck the Texas on the 
port bow between the gun deck and the spar deck, burst- 
ing in the forward compartment where there were six 
6-pounder guns, with their crews at quarters. Though 
the steel plating of the ship’s side was 1}in. in thickness, 
it did not explode the shell, which passed through it as 
if it were so much paper. About 7ft. from the starboard 
side it struck a heavy metal stanchion, shattering 2ft. of 
it into fragments, and burst. The base of the shell 
ploughed a furrow along the deck until it met one of the 


ship’s ribs, where it broke into two pieces, both of which | 


struck a cable reel, 4ft. in diameter, consisting of 2ft. of 
hemp hawser and 2ft. of oaken drum. The cable was 
cut completely through, and the oaken drum smashed 
into splinters. Showers of steel splinters from the shell 
itself and the metal stanchion which it struck swept 


along the starboard side of the ship, breaking gun fittings, 
cutting off heads of bolts, and stripping off paint. One 
man was killed and eight men were wounded by this 
shell, and it is especially worthy of note that the smoke 
from the explosion forced its way down the ammunition 
hoists and into the forward compartments of the ship, so 
that for a few moments the crew in that part were almost 
suffocated. This completes the list of casualties on 
American ships from shells up to June 30th. 

During May and June four attempts were made by 
Spanish torpedo boats to injure American warships. The 
first of these was at the battle of Manila, on May Ist, 
when two torpedo boats came out together from Cavite, 
and advanced towards Admiral Dewey’s fleet. They 
were soon seen, and one of them was sunk, and the other 
so badly injured that it had to be beached before either 
of them came within the maximum torpedo range of 
1000 yards. The second attempt was made at night on 
May 30th, at Santiago, which in competent hands would 
probably have resulted in the destruction of the Texas. 
The Spanish torpedo boat destroyers Furor and Pluton, 
credited with 28 and 30 knots respectively, were within 
500 yards of the Texas when discovered by her search- 
lights. In spite of a hot fire they retreated back into 
Santiago harbour without serious injury. Next day two 
automobile torpedoes were found floating on the surface 
of the sea not far from where the Texas had been the 
night before. One of these torpedoes was in good order 
ready to explode. The other, through the carelessness 
of the men who fired it, had only a practice head in it, 
and could have done no damage under any circumstances. 
On the night of June 3rd, the New Orleans discovered 
a possible torpedo boat within range of her guns, and 
promptly opened fire. The New York and Massachu- 
setts quickly followed her example, and finally the 
Oregon sunk the vessel, whatever its character may have 
been, with a 13in. shell. During daylight on June 22nd, 
the torpedo boat destroyer Terror came out of the 
harbour of San Juan, Porto Rico, and by keeping under 
cover of the Spanish cruiser Isabella II., attempted 
to get within striking distance of the United States 
auxiliary cruiser St. Paul. When the Terror came within 
a range of 6000 yards the St. Paul let fly her whole 
broadside, consisting of three 5in. guns, two 6-pounders, 
two Hotchkiss rifles, and two 3-pounders. Although the 
guns were said to have carried the range, none of them 
did any serious damage to the Terror. After firing some 
fifty or sixty shots at the torpedo boat destroyer—she 
fired 100 shots altogether between the two vessels—the 
St. Paul discharged a last 5in. shell, which struck the 
Terror on the port side, near the stern, went clear 
through into the engine-room, took off the head of the 
chief engineer, the legs and arms of the assistant engi- 
neer, and mortally injured one of the crew who was in 
the engine-room at the time. It also completely 
wrecked the Terror’s engines, and left her in such a 
sinking condition that she had to be beached. 

Fixed submarine mines, though laid down by the 
Spanish in considerable numbers, did not prove effective 
in any single instance. Their greatest chance of success 
was at Manila, where two separate mines were exploded 
prematurely as Admiral Dewey’s flagship, the Olympia, 
was advancing to the attack at Cavite. As the American 
admiral had no knowledge of where these mines were 
placed, it is possible that in more skilful hands they 
might have destroyed the Olympia and the Baltimore. 
The mines which were said to be so plentifully strewn in 
the narrow and tortuous channel leading to the harbour 
of Santiago were practically needless precautions, since a 
few batteries of modern high power guns could have 
blocked the channel. Between June 8th and 11th, the 
propellers of two United States warships, loosened two 
submarine contact mines in Guantanamo harbour. On 
examination it was found that the failure of these 
mines to explode was due to the incrustations of 
shell fish on the plungers, which were thus prevented 
from breaking the bottle of sulphuric acid which was to 
set off the mine—probably by mixing with chlorate of 
potash and sugar. 

There is no reason, at present, to believe that the 
numerous bombardments by the American fleet of 
fortified places in Cuba and Porto Rico did any serious 
or permanent harm to the earthworks which protected 
most, if not all, of the Spanish high-power guns. It is 
true that the older masonry fortifications with their 
obsolete guns suffered a good deal of damage, but this 
was only to be expected, as it evidently was, even by the 
Spaniards themselves. Some good work, however, was 
done by American gunboats in destroying the smaller 
shelter forts which the Spaniards had erected along the 
coast of Cuba to prevent the insurgents from smuggling 
arms into the interior. At Guantanamo American war- 
ships aided a party of 800 marines, who had been 
landed, by shelling the woods in which Spanish soldiers 
were ambushed. 

The battle of Santiago, ending with the total destruc- 
tion or capture of Admiral Cervera’s fleet, marks the 
virtual culmination of the naval warfare between the 
United States and Spain. Although it occurred in broad 
daylight, and although the fight was a running one, and 
singularly free from complications, the accounts which 
we have, both official and other, are full of contradictions 
on minor points. Taking Admiral Sampson’s official 
report as our main guide, we learn that at 9.30 a.m., 
on July 8rd, the armoured cruiser Brooklyn, and the 
battleships Texas, Iowa, Oregon, and Indiana, were on 
blockading duty, lying in a semicircle in the order named, 
outside the narrow entrance of the channel leading to 





| the harbour of Santiago; the lowa lying directly opposite 
| the harbour entrance about four miles from land, at 
| 9.31 first sighted Admiral Cervera’s flag-ship, the Infanta 
| Maria Teresa coming through the channel. She was 
followed at intervals of 800 yards by the Vizcaya, 
| Cristobal Colon, and Almirante Oquendo in the order 
| named, and at intervals of 1200 yards by the torpedo 
boat destroyers Pluton and Furor. On seeing the signal 
hoisted by the Iowa. Commodore Schley, on board the 
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Brooklyn, and in command of the fleet in the temporary 
absence of Admiral Sampson on the armoured cruiser 
New York, ordered a general movement inward of the 
semicircle of blockading ships. The Iowa at 9.40 fired 
the first shot at a range of 6000 yards, and continued 
firing as she approached the harbour entrance, until it 
was seen that the Maria Teresa would pass, headin 
westward, between the land and the Brooklyn, which ha 
been lying to the west of the channel, about two miles 
from shore. The Brooklyn, which had been heading east- 
ward, to head off the Maria Teresa, delivered a raking fire 
from her port batteries at 1500 yards range. The Texas, 
the next ship to the Brooklyn in the blockading semicircle, 
opened fire on the Teresa at 4200 yards range. The Iowa, 
at 2500 yards from the Teresa, put her helm to starboard 
and delivered her broadside fire. The Oregon, the fastest 
vessel in the squadron, except the Brooklyn, and the 
Indiana, which formed the most easterly end of the 
blockading squadron, also opened fire at long range on 
the Teresa as she came out of the channel. For thirty- 
five minutes the battle raged fiercely, the whole Spanish 
fleet in its original order turning line ahead westward, 
close to the shore; and the American fleet, in its 
blockading order from west to east, also gradually form- 
ing line ahead, with the Brooklyn leading. Fifteen 
minutes after the action began the Teresa was seen to be 
on fire. She soon dropped behind, and was beached 
6} miles from the harbour entrance. Meanwhile the 
Vizcaya, Cristobal Colon, and Oquendo were gaining on 
the four battleships, and were concentrating their fire on 
the Brooklyn. Then the Oquendo dropped out of line, 
and was beached half a mile further on than the Teresa, 
leaving the Colon and Vizcaya with apparently nothing 
but the Brooklyn to stop them. The Oregon, however, 
the most easterly vessel but one in the semicircle, proved 
to be much faster than the Spaniards had anticipated, 
and, having successively passed the Texas and Iowa, 
came up within 600 yards of the Brooklyn, and kept her 
position until the battle was over. This must have been 
about 10.30, when the Oquendo was beached. The 
Brooklyn and the Oregon continued chasing and 
firing at the Vizcaya and Colon. At 10.53 the 
Vizcaya was seen to be on fire, and at this 
time the Colon, previously astern, passed her on 
the landward side, showing much faster speed for the 
moment than the Brooklyn. The Vizcaya was turned 
toward the shore and run aground some minutes later, 
twenty-one miles from the harbour entrance, the cor- 
rected time at which firing at her ceased being given by 
Lieut. Sharp, of the Vixen, at 11.18. By this time the 
Colon, hugging the shore, was six or seven miles ahead 
of the Brooklyn and Oregon. The Brooklyn at once 
steered for a point near Cape Cruz, which the Colon 
must necessarily pass, while the Oregon kept right behind 
to check any attempt at doubling back. Between 11.18 
and 12.50 no shots were fired, but at the latter time the 
Oregon tried her 13in. guns, and found that they carried 
beyond the Colon, whose spurt had been short, and whose 
speed had gradually decreased. The Brooklyn then 
opened with her 8in. guns, and after both ships had fired 
four or five rounds, the Colon ran ashore and hauled 
down her flag at 1.20 p.m., being then forty-eight miles 
from the channel entrance. By this time the Texas and 
the New York were approaching, though not within 
range. The New York, Admiral Sampson’s flagship, was 
four miles east of the blockading station when the action 
began, being on her way to Siboney, where the Admiral 
was to hold a conference with General Shafter. She at 
once turned back and was in at the death, without having 
been able otherwise to render effective aid. 

Let us now return to the two torpedo boat destroyers 
Pluton and Furor. When they appeared at the channel 
entrance, the Indiana, Oregon, Iowa, and Texas, which 
had all been firing at longer or shorter range at the 
Spanish armoured vessels, with one accord turned their 
secondary batteries on the destroyers, aided by the con- 
verted yacht Gloucester with a battery of 6-pounder 
guns. The Gloucester exposed herself in the most 
daring manner to the much superior guns of the 
destroyers, the armoured cruisers, and the land batteries. 
The fate of the destroyers was ultimately determined by 
the Gloucester and the Indiana, one being sunk and the 
other being driven ashore totally disabled within twenty 
minutes after coming into action. 

As regards speed, the Spanish ships came through the 
channel at from 8 to 10 knots, and this was increased 
as soon as they reached clear water. The Colon, the 
only ship which had a chance to run away, showed her 
heels to the Brooklyn and Oregon for a short spurt, but 
soon fell down again. Admiral Sampson has carefully 
estimated her speed from start to finish at 13°7 knots an 
hour. The Brooklyn had only one pair of engines 
coupled up, and could not afford the time to throw in 
the forward pair; as she gained steam her speed rose 
gradually from 14 to 16 knots. The battleship Oregon 
also ran up to 16 knots, and had plenty of steam long 
before the others. The Iowa and Indiana were falling 
behind before the Vizcaya ran ashore, the Texas was 
gaining on the Colon during the last hour of the chase. 

Only one man was killed and one wounded on the 
United States ships during the whole engagement. Both 
these casualties occurred on the Brooklyn, which was 
also struck by twenty whole shot without injury, besides 
being hit many times by pieces of bursting shell and 
small shot from machine guns. Two 6in. projectiles 
struck the Iowa; one of these lodged in the cofferdam 
without exploding ; the other entered the starboard side 
at the berth deck, broke off the hatch plate of the water 
tank compartment and exploded; perforated the walls 
of the chain locker, starting a small fire, which was soon 
extinguished, while one fragment cut a link of the sheet 
chain wound round the 6-pounder ammunition hoist, and 
another fragment perforated the cofferdam on the port 
side and slightly dished the outside plating. The Oregon 
was struck three times, and two of these hits were only 
fragments of shells. The Indiana was struck twice 
without injury, and no hits are mentioned by the Texas. 





The only ammunition expenditures made public are 
those of the Brooklyn and Iowa. The Brooklyn fired 
100 Sin., 473 5in., 1200°6-pounder, and 200 1-pounder. 
The Iowa fired 31 12in. semi-A.P. shell, with full 
charges ; 35 8in. common shell with full charges, 251 
4in. R.F. common shell, 1056 6-pounder common shell, 
and 100 1-pounder common shell. Trouble and delay 
were caused by the jamming of the locks on the Brook- 
lyn’s 8in. guns, and several of the 5in. guns were ren- 
dered useless before the end of the battle by failure of 
the elevating gear. 

Thus far every statement made about the battle of 
Santiago has been strictly taken from the official accounts 
of the admiral, commodore, or captains. A mail letter 
by the correspondent of the Associated Press, which has 
intrinsic evidences of truthfulness, gives an account of a 
visit paid to the Spanish ships by a Board of Inspection 
appointed by Admiral Sampson. The firstship examined 
was the Cristobal Colon, which was found to have been 
struck only six times by large projectiles—i.e., over 
6-pounder. This tallies with the statement in the official 
report by Admiral Sampson that ‘the Cristobal Colon 
was not injured by our fire.” However, as we now know 
that the Colon had no turret guns, it would have been 


madness for her to persist in trying to escape when the | 


Brooklyn and Oregon, both superior in fire and in speed, 
were within range and between her and the open sea. 
The Vizcaya, the next ship examined by the Board of 


Inspection, was hit with large projectiles fourteen times, | 
by 6-pounders eleven times, and an unknown number of | 


times by 1-pounders. These fourteen shots, between 


5in. and 8in., were apparently sufficient to tear the | 


Vizcaya almost to shreds above the armour belt. The 
flagship, Infanta Maria Teresa, was the only vessel 
struck by a 12in. or 13in. shell during the engagement. 


Two projectiles of this calibre struck her, both going | 


clean through the unarmoured sides of the ship. 


There were fourteen guns of either 12in. or 13in. calibre | 


in the attacking fleet, but there is good reason to 
believe that two of these were undergoing repairs and 
were not fired during the action. It will be remembered 
that the Iowa, which was in action thirty-five minutes, 
fired thirty - one 12in. shells. 
used proportionally the same amount—and the Oregon 
and Texas were much longer in action—the total fired 


would be 108, giving less than 2 per cent. of hits. The most | 


destructive shot which struck the Teresa was an 8in. 
shell from the Brooklyn, discharged at 1000 yards range. 
This entered the port side, just forward of the beam, and 
exploding, cleaned out the deck, including four gun 
crews. Admiral Cervera afterwards said that it was this 
shell which set the Teresa on fire, and as either it or some 
other projectile had cut the fire main, it was found im- 
possible to put out the fire, which led to the Teresa's early 
surrender. The Almirante Oquendo presented the most 
typical appearance of a ship defeated in a modern naval 
action. Her upper works were cut into ribbons, and the 
number of dead was very large. She received a good 
part of the fire of the 6-pounders and 1-pounders in- 
tended for the torpedo boat destroyers which followed 
her. She was hit on the port side, which was turned 


toward the attacking fleet, four times by Sin. shell, three | 


times by 4in., twice by 6in., and forty-two times by 
6-pounders. The attacking fleet, besides 12in. and 13in. 
guns, had thirty-two 
8in., fourteen  6in., 


If the other battleships | 


eee 

shells were continually striking us at all poi : 

seemed as if each shell evial a new fire oh t 
struck. Our men were driven from their guns ‘ia tt 
rain of secondary battery projectiles and by the fir, ~ 
smoke of burning wood on our ship. In twenty a mt 
fires had started fore and aft. The decks are 
joiner work in the officers’ quarters and all alon the 
berth deck took fire, and it was no longer possibj : 
keep our men at their guns.” eb 

It is plain from this that the Americans won } 

bravery, coolness, discipline, and drill. It is ¢ a 
clear that the Spaniards were demoralised by thy 
superiority of the Americans in rapidity and effective 
ness of fire. The lesson seems to be that in te 
naval conflicts a superiority, however slight, in the 
beginning of an engagement becomes multiplied jn it 
effect on an adversary by something lke geometric 
ratio, since the moral » reese A produced, }y 
cutting off the return fire, encourages accuracy a B. 
on the other side as fast as ranges are found by caine 
trials. This, however, does not settle the question of 
whether many guns with light crews would be superior 
other things equal, to fewer guns with heavier crews e 
with a competent reserve to take the place of men put 
out of action. Another most important deduction j 
that shooting in action with high-power guns by - 
means yet compares in accuracy with practice shooting, 











| SHIPBUILDING AND MARINE ENGINEERING 
ON THE THAMES IN THE VICTORIAN ERA, 
No, XXIII, 

| THE FIFTH DECADE OF THE ERA, 1877 
Tue opening year of this decade—1878—will be memo. 
| rable in the history of Europe and this country ag the 
one which saw the brief Russo-Turkish War of 1877-78 
concluded, and a peace agreed to—on the terms of the 
“Treaty of Berlin’’—at a congress which the lately. 


1887, 


departed great soldier and statesman, Prince Bismarck, 
| invited to meet at the German capital in June of that 
year 


ar. 
Following the law observed between civilised nations 
at such times as to “‘ contraband of war,” the fine ship— 
mentioned in our last article—the Memdouhiye, built by 
| the Thames Ironworks Company for the Turkish (Govern. 
| ment, was detained in this country during hostilities, but 
was added to the British Navy by purchase early in 1878, 
In the issues of our journal at the time of her construc. 
tion this vessel was fully noticed, but as she became our 
now existing Superb of 1880, it may interest our tax- 
paying readers to know what purchasing ships “ into the 
service " for fighting purposes really meant. 

As the Memdouhiye lay in the Victoria Dock in 
February, 1878, just previous to her removal to Chatham, 
she was then one of the most powerful and well-built 
armour-clad iron ships afloat ; and when purchased, was 
—with the exception of her guns—in every respect ready 
for sea. To appreciate her size, we repeat her principal 
dimensions, which were :—Length between _perpendi- 
culars, 332ft. 3in.; breadth, 59ft.; depth from top of keel, 
40ft. 8in.; loaded displacement, 8994 tons; and water 
draught, 23ft. She had a raised fighting battery amid- 





twelve 5in. rapid fire, 
six 4in. rapid fire, and 
seventy-two 6-pound- 
ers. To enable the 
curious to estimate the : 
percentage of hits, the 
armament of the 
Brooklyn and Iowa, 
which gave their ex- 
penditure of ammuni- 
tion, is as follows:— 
Brooklyn, eight 8in., 
twelve 5in. rapid fire, 
twelve 6-pounders, and 
four 1-pounders. The 
Iowa has four 12in., 
eight 8in., six 4in. 
rapid fire, twenty 
6-pounders, and four 
1-pounders. 

None of the ships 
in action used smoke- 
less powder except 
the Colon, and the 
fumes of brown cocoa 


[ae 


Op 

















powder were very dis- 
tressing to the Ameri- 
cangunners. Although 
there was a slight 
breeze, the clouds of smoke seriously interfered with 
the aim of the gunners, especially those with the large 
guns, while the fumes were so choking that many 
of the gunners had to wrap damp towels over their 
mouths. Both range finders and range indicators 
were upset and rendered useless by the shocks pro- 
duced by the firing of the guns. One end of the 
deck of the Texas was torn to pieces by the shock of one 
of her two 12in. guns. The noise of the firing prevented 
messages from being carried by the speaking tubes, and 
at least one messenger delivered a wrong message. None 
of the commanding officers used the conning towers ; all 
of them stood out in the open. Most of these facts have 
been gleaned from mail letters to the New York Com- 
mercial Advertiser by an officer on board the Iowa. 
These letters are corroborated to such an extent by 
the official reports that they may be regarded as trust- 
worthy. 

The first lieutenant of the Vizcaya, in an interview 
with a correspondent of the New York Sun the day after 
the battle, gave the following reasons for the defeat of 
the Spanish :—‘ The fire from your guns was terrific ; 


Fig. 14—TORPEDO BOAT ‘“BATOUM,” FOR RUSSIAN NAVY, BY YARROW AND CO., 1878 


ships 100ft. long, plated with iron 12in. thick, carried on 
the usual teak backing, the plating being continued down 
some depth below the water-line ; was built in upwards of 
sixty water-tight compartments, and had practically 4 
double bottom. Propelling machinery of 8500 indicate 
horse-power was fitted to her by Messrs. Maudslay, a 
and Field; and she was in every respect a substantia 
and well-appointed ship, having powerful steering 8° 
which on trial enabled her to behave splendidly. 

Now the cost price of this vessel to the Government, 
or the country rather, was about £450,000, and as soon 
as possession of her was obtained she was taken 
Chatham for a so-called “service refit;” the alterations 
ordered to be carried out in her to suit the notions = 
obtaining as to warship requirements being — 
extensive, the interior of the ship had to be — 
pulled to pieces. As she was only built to carry - j 
guns in her battery, for which 25-ton guns were ore ~ 
to be substituted, great alterations had to be made -" : 
and other changes both forward and aft had to be made. 





heavier guns having a greater range and larger arc © rr 
than the lighter weapons necessitated the enlargement of 
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the gun ports, and as these were formed in the plates of her 
battery, to increase their size 12in. of solid iron had to 
be cut through. The elevation of the 25-ton guns being 
greater than that of the 18-ton guns they replaced, both 
forecastle and poop had to be pulled entirely to pieces, 
rebuilt, heightened, and materially strengthened. Before 
completion for sea the Memdouhiye was in hands at 
Chatham for about two years, where many thousands of 
pounds were expended on her, and it is questionable 
if a more efficient ship was the result of the total outlay 
upon her than might have been built de novo for less 
money and in half the time. 

A similar case of a “refit for service’’ at the same 
time as that of the Superb, was thatof the Neptune double- 
turret ship, formerly the Independenzia, purchased in 
March, 1878, from the Brazilian Government. 


At the | 
purchase price of £614,000, this vessel was no sooner! 6 p.m. she proceeded on to London. All went well till 


close up to £700,000 ; or, about £75 per ton of displace- 
ment. What with the conversion of the Superb, Neptune, 
Belleisle, and Orion, the first year of the fifth decade of 
the Victorian era was a “record” one for Royal dock- 
yard “‘refits’’ that ought to find a place in our national 
history. 

Of the incidents connected with the Thames River and 
shipping in the opening year of this decade, we must not 
omit in passing it to record briefly a most disastrous one. 
On September 3rd, 1878, the Princess Alice, one of the 
largest saloon passenger steamers of the London Steam- 
boat Company, left London about ten o'clock in the 
morning for Gravesend and Sheerness, with about 700 
souls—men, women, andchildren—on board. The passage 





to Sheerness and back to Gravesend, where the boat stopped 
to land some passengers, was safely made, and soon after 


















































Figs. 117 & 18—ENGINES OF H.M. SURVEYING VESSEL “TRITON,” MESSRS. MAUDSLAY, SONS, AND FIELD, 1882 


bought by the British Government than she was sent 
round to Portsmouth, where the dockyard authorities 
began to “reconstruct” her according to the notions 





there held as to what a man-of-war should be. Her | 
turret guns—36-ton Whitworth rifled—splendid specimens | 


of gun manufacture, were removed and replaced by 38-ton 
service pattern guns; and her Tin. 9-ton guns gave place 
to 123-ton service guns. 

The propelling engines of 6000 indicated horse-power, 
of Messrs. Penn’s manufacture, were about the only | 
things that did not undergo a change, great judgment 
being shown in not interfering with them, as they both | 
worked and wore well, and gave great satisfaction, they 
having, on trial, when running at a mean of 66°36 revolu- 
tions a minute, developed 7993°5 indicated horse-power, 
and drove the ship at 14} knots an hour; a highly satis- | 
factory result, considering the time—nearly two years— | 
they had been lying idle on board. 


| which had had no previous parallel, ensued ; nearly every 


| minutes from receiving the blow the boat heeled com- 


| on board being drowned. 


| was intended to perform, as the great space—some 60ft. 
The alterations effected in the Neptune, before being | or 70ft. in length—occupied by the engines and boiler, 
ready to hoist the pennant, brought her total cost very | which should~have been devoted to increasing the 








about 8 p.m., the boat being then within sight of the Royal 
Arsenal at Woolwich, when a large screw steamer, the 
Bywell Castle, was seen approaching on the opposite course. 
Before anything could be done to avoid a collision, this 
vessel struck the Princess Alice on the starboard side 
near the sponson, cutting into her. An appalling scene, 


one on board rushing aft as her bow gradually sank 
beneath the water. The few life buoys on board, and 
the boats in the davits were quite useless, as within five 


pletely over and sank in deep water, 550 of the 700 souls 


At a discussion following the reading of a paper on 
“River Steamers,’ which took place shortly after the 
occurrence of the Princess Alice disaster, it was elicited 
that the vessel was utterly unfitted for the service she 


————= 
buoyancy of the vessel, was only defended against th 
ingress of water by in. plates. With the actual buo 
ancy of the two ends of the boat, and the deadweight 7 
the machinery in the middle, it followed that if this 
space were pierced in any way, nothing could save the 
boat from breaking in two, a result which actually bef} 
this unfortunate steamer. 

Turning from this very distressing incident of the year 
to the purport of our articles, we have to note that in it 
a considerable addition was made in the output on the 
Thames of new craft of the torpedo boat type, Messrs 
Thornycroft and Co. having completed no less than nine. 
teen vessels of this class for our own and foreign Govern. 
ments, twelve of which were 87ft. long and 10ft. 6in 
beam, all single-screw boats driven by compound engines 
supplied with steam from locomotive boilers; while 
Messrs. Yarrow and Co, added five similar boats—fitteq 
with similar engines, &c.—to the year's output. Two of 
these boats were for France, one for Spain, and two for 
Austria. 

As it had been found at this date—1878—that the 
steel hulls of torpedo launches deteriorated quicker than 
iron ones, our naval authorities, in order to test the qualities 
of a new material known as “ Parson’s metal,” then 
coming into use, decided to have a torpedo boat built of 
it, and gave Messrs. Maudslay, Sons, and Field an order 
for the vessel and her propelling machinery. The ecn. 
struction of the hull of this boat was entrusted to the 
Thames Ironworks Company, the contractors themselves 
supplying the engines, kc. As the patentee of the new 
material guaranteed it, in addition to its quality of resist. 
ing corrosion, to be of equal strength and ductility with 
that of the steel then in use, the scantlings were made 
exactly the same as those of the steel boats. The vessel 
was 82ft. long, 10ft. 10in. beam, 5ft. 10in. deep, and had 
about 31 tons displacement. She was fitted with direct. 
acting compound engines, driving a single 3-bladed brass 
screw, but the required speed—20 knots—was not quite 
ealised, the vessel being the first of the type her builders had 
constructed, and that Messrs. Maudslays had engined. 

In Fig. 114 we give an illustration of a type of torpedo 
boat, many of which were built by Messrs. Yarrow and 
Co., from 1878 to 1882, for foreign Governments ; the first, 
the Batoum—which gave its name to the type—being 
built for the Russian navy before the close of the Russo. 
Turkish war, in which she distinguished herself. This 
boat was the first real sea-going torpedo boat, she having 
been navigated safely from London to the Black Sea. She 
was 100ft. long, by 10ft. 10in. beam, fitted with compound- 
surface condensing engines and locomotive boiler, and 
armed with a spar torpedo. Four sets of similar machinery 
to that fitted in her were sent to Russia for boats built 
there from Messrs. Yarrow’s designs. 

Up to the year 1880 many warships and merchant 
vessels had, since its introduction as a constructive 
material, been built of iron; but that year found Messrs. 
Samuda Brothers, of Poplar, busy with the construction 
of the first man-of-war built of steel. This vessel was 
the Almirante Brown, an armoured corvette built for the 
Argentine Republic ; she was 240ft. long, 50ft. beam, 30ft. 
deep, and 4200 tons displacement. In addition to being 
built throughout of steel, she was clad with compound, 
or steel-faced armour, on her sides, 9in. and 6in. thick, 
the Yin. being on the belt and the 6in. on her other 
vulnerable parts. The thicker armour had a 3in. steel 
face on 6in. of iron, and the thinner a 2in. steel face on 
a 4in. iron back. 

The ship had a central battery, carrying within it six 
8in. 114-ton guns on the broadsides, and two similar 
guns—one forward and one aft, besides six 4{in. 40- 
pounder breech-loading guns on the upper deck ; the 8in. 
guns being so mounted that three could be fired straight 
ahead, three straight astern, and three on each broadside. 

The propelling machinery of the ship supplied by 
Messrs. Maudslay, Sons, and Field consisted of com- 
pound engines of 5377 indicated horse-power, having 
cylinders 52in. and 90in. diameter, and 3ft. 3in. piston 
stroke, driving two four-bladed screws 14ft. 6in. diameter. 
The ship had bunker capacity sufficient for 4000 miles’ 
steaming, and was also fitted for sailing should coal run 
short. On her official trial with full power, and the 
engines running at 89 revolutions a minute, they deve- 
loped 5470-indicated horse power, the speed of the ship 
throughout the trial exceeding 14 knots an hour. 

The Almirante Brown was the first warship protected 
with steel-faced armour; and the 8in. guns which she 
mounted in her battery penetrated on trial an unbacked 
solid wrought iron armour plate 16in. in thickness, and 
their range then exceeded that of all the guns then 
mounted in the British Navy. 

In a previous article—No. XX., Fig. 105—we illus- 
trated a type of two-stage vertical compound engines, 
known as “ four-cylinder tandem compounds,” which we 
explained were either “ simple expansive” engines con- 
verted into compounds by the addition of a high-pressure 
cylinder, or bond fide two-stage compounds specially 
designed for the purpose. As these proved themselves 
very serviceable engines for all powers, the tandem 
arrangement of the cylinders was after a time adopted 
in warships, but instead of their being vertically disposed 
as illustrated in Fig. 105—the commercial ship arrange- 
ment—they had of necessity to lie horizontally, so as to 
be well below the water-line, the protective deck not 
having at that time been introduced. 

In Figs. 115 and 116 we give a plan and elevation of 
engines of this type fitted to H.M.S. Constance, in 1880, 
by Messrs. Jno. Penn and Sons. This vessel was an 
unarmoured corvette built at Chatham Dockyard, having 
the following dimensions:—Length, 225ft. ; breadth, 
44ft. 6in.; depth in hold, 21ft. 6in.; displacement, 
2383 tons. She was constructed of steel and iron, wood 
sheathed, and coppered, and was the first vessel built at 
Chatham in which steel was chiefly used. She had 
bunker capacity for about 470 tons, and her coal 
endurance at 10 knots was 5000 miles. . 

The propelling engines, as illustrated, were designed 








to develope 2300 indicated horse-power, the cylinders 
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being 36in. and 64in. diameter, with a 2ft. 6in. piston 
stroke ; the low-pressure pistons having double piston- 


rods, giving motion to the main crank shaft through the 


crossheads and return connecting-rods shown. Each 


engine has its own air, feed, 


bilge and feed pumps by a similar but double-armed 
bracket on the upper rod. 
had doubled-ported slides, and the high-pressure ones 
single-ported, an expansion valve of the gridiron type 
being fitted on the side of the high-pressure cylinder slide 
casing actuated by ordinary expansion gear; the high and 
low-pressure main slide valves being on one slide rod, 
were worked by double excentrics and slotted links in the 
usual way. 

Steam at 60 Ib. pressure per square inch was supplied 
to the engines by three three-furnaced boilers of navy 
ivpe—the tubes at the rear of the furnaces—Sft. 3in. 
diameter and 17ft. 2in. long. The engines drove a two- 


and bilge pump and 
surface condenser; the air pump being worked by a 
bracket on the lower of the two piston-rods, and the 


The low-pressure cylinders 


Triton, in 1882. This ship, of composite construction, 
built by Messrs. Samuda Brothers, was 145ft. long, 23ft. 
beam, 11ft. depth of hold, and 400 tons displacement. 
Her engines, as will be seen in our illustrations, were 
' compound diagonal oscillators, titted with disconnecting 
gear, having two high-pressure cylinders 17in. diameter, 
and two low-pressure ones, 34in. diameter, all with a 
piston stroke of 3ft. Each pair of engines had a separate 
air pump and condenser, the pump being worked off the 
paddle shaft, as shown. The slides were worked by the 


ordinary oscillating engine valve gear, the reversing being | 


effected by a screwed hand wheel shaft, actuating the re- 
versing levers and drag links, as shown. 

Steam was supplied to these engines by a circular 
return-tube boiler sft. 3in. diameter by 8ft. 6in. long, 
with asingle furnace 3ft. 6in. diameter by 6ft. 8in. long ; 
the working pressure being 70 lb. per square inch. On 
trial, with the engines making 44} revolutions a minute, 
they developed 367 indicated horse-power, and gave the 
ship a speed of 10°8 knots an hour. In Fig. 119 we give 

an illustration of one 
of the old type of se- 











cond - class torpedo 
boats, built by Messrs. 
Yarrow and Co. for 
the British Govern- 
ment in 1880—83. 
These vessels were 
63ft. long by 7ft. 6in. 
beam, and were fitted 
with compound sur- 
face - condensing en- 
gines and a locomotive 
boiler, to indicate from 
150 to 160-horse power, 
and to propel them 
from 16 to 17 knots 
an hour. These little 
boats were fitted with 
two troughs built into 
their bows, into which 
l4in. Whitehead tor- 
pedoes were laid and 
discharged by the di- 
rect push of two long 
piston-rods, fitted in 
steam cylinders like 
horizontal steam ham- 








Fig. 1I9—OLD 2nd CLASS TORPEDO BOAT 188C-33 BY YARROW AND CO 


bladed Bevis feathering propeller 16ft. 6in. diameter, with | 


an adjustable pitch of 13ft. to 14ft. 6in. On the six 
hours’ official trial of this vessel she averaged 14 knots, 
the engines making 110 revolutions a minute, and indi- 
cating 2597-horse power, there being no signs of any hot 
bearings during the running. 

In 1880 also, Messrs. Samuda Brothers and Messrs. 
Jno. Penn and Sons, who had so often worked together in 
connection with the vessels of the South-Eastern Railway 
Company, built and engined for that company the fine 
paddle steamer Albert Victor, for their Channel service 
between Folkestone and Boulogne. As we fully described 
this splendid vessel at the time she was built, we need 
only repeat here that she was fitted with oscillating 
engines by Messrs. Penn, which on trial made her the 
fastest Channel steamer then afloat, she having averaged 
a speed of 18°58 knots, or 21} statute miles an hour. 
Being built of steel, the saving of weight in her hull by 
its use—over that of iron—was fully 130 tons. Her 
sister ship, the Louise Dagmar, built and engined by the 
same firms, was completed before the close of 1880, and 
was running regularly with her consort in the service, 
between Folkestone and Boulogne, doing the passage in 
about one hour and a-half. 

The year 1882 added to the existing fleet of Channel 
service boats the fine paddle-wheel steamer Invicta, built 
by the Thames Ironworks Company, and engined by 
Messrs. Maudslay, Sons, and Field, a full description of 
which we gave in this journal at the time she was brought 
out. The contract for this vessel and her machinery, it 
will be remembered, was taken by the Messrs. Maudslays, 
the building of her hull being sublet to the shipbuilding 
firm mentioned. This joint partnership in her production 
resulted in a first-class ship, with admirably appointed | 
passenger accommodation, 
machinery. 
whole length of the vessel, being 300ft.; and her first- 


class passenger saloon was 90ft. long by 30ft. wide; this | a Bill was obtained for — 
apartment, with all her other accommodation, cabins, | the construction of the 


machinery department, &c., being electrically lighted 
by Swan incandescent lamps, the generators being 
worked by a Brotherhood three-cylinder engine. Her 
oscillating paddle engines of 4200 indicated horse-power 


enabled her on her first trial to make the passage between | £260,000 for a period of 
Dover and Calais in an hour and twelve minutes, her | thirty years, being a por- 
average speed being 18} knots. To enable her, on account | tion of the capital required 
of her great length—#12ft.—to leave Calais harbour | for form’nz the line. A 
without turning, or stern foremost, she was fitted with | further sum of £30,000 


bow and stern rudders. 


and splendid propelling | land possessing railway 
Her promenade deck occupied nearly the | facilities. 


mers. All these old 
type second-class boats 
were made for hoist- 
ing on board the large 
ironclads, and to be used for scouting and torpedo attack 
The later second-class boats are 60ft. long by ft. din. 
beam, and are armed with a single l4in. revolving 
torpedo tube on the after deck, and have a speed of 18 
knots, with triple-expansion engines and water-tube 
boilers. 








THE MALLAIG RAILWAY. 





Or the many railway schemes projected within recent 
years throughout the Northern and Western Highlands of 
Scotland, none, it may be safely asserted, has obtained 
a greater share of public attention than what is now 
known as the Mallaig Railway. It will be recollected 

' that the promoters of the West Highland Railway origin- 
ally contemplated carrying that line to Roshven, on the 
West Coast of Inverness-shire, but that when the Bill 
came before Parliament the portion between Fort 
William and Roshven was thrown out. With this curtail- 
ment the West Highland Railway was formed, and opened 
for traffic in August, 1894; but the directors were con- 
vinced that Fort William could not long remain the 
terminus, and that it would be necessary to extend the 
system to the seaboard. Mallaig, both on account of 
situation and the facilities it offered for the construction 
of a suitable harbour, was ultimately decided upon as 
the most desirable termination of the line, and plans 
were prepared accordingly. Besides being in close 
proximity to Skye, Mallaig is also within measurable 
distance of the outer or Hebridean group of Islands, and 
will, when the line is 
completed, be the nearest 
point thereto on the main- 





no difficulty in obtaining a ready market for thej 
duce, of which, under existing phere cg ‘hey anit 
present, to a great extent, deprived. ; % 
he new railway, which is 39} miles in Jey +t} 
branches off from the West Highland line a little pa 
of the station at Banavie, and is to be carried Pr, 
| the Caledonian Canal ona swing bridge of 50ft. a 
From this point to Corpach—where the first station 
will be—a distance of 1} mile, two overhead accomian 
dation bridges, formed of concrete, have been completed, 
and the fencing has also been erected. Alone thi. 
stretch the track runs about midway between the Canal 
and the public road, through crofting lands on the estat 
' of Lochiel. Nestling on rising ground at the contluence 
of Loch Linnhe and Loch Eil, the little village of Corpach 
commands an excellent view of all the surrounding 
| country. To the south, Ben Nevis, with its snow-clat 
summit, stands out in bold relief, and its massivenesg 
seems to deteriorate the contiguous heights; stretchins 
away in front, and hemmed in by precipitous mountains 
Loch Linnhe cannot fail to charm the eye, while th. 
| wooded banks of Loch Eil, flanked by the heath-clad 
hills of Ardgour, have a beauty characteristically High. 
land. Immediately on leaving Corpach Station ‘the line 
comes so close to the shores of Loch Eil that a conerete 
wall, 350 yards long and 7ft. high, had to be built {o 
retain the slope, and protect it from the lake. littl. 
further on, to the right, is the beautiful shooting lodge 
of Achdalieu, snugly situated amid a wealth of verdure 
In this neighbourhood, on the shores of Loch Kj] ‘ 
memorable fight took place between the clansmen’ of 
Sir Ewen Cameron, of Lochiel, and a party from General 
| Monk’s garrison, then situated at Vort William, whic) 
culminated in the Cameron chief tearing with his teeth the 
throat out of an Englishman with whom he was in conflict, 
The incident suggested to Sir Walter Scott the combat 
between l’itz James and Roderick Dhu, which he has jy). 
mortalised in the ‘‘ Lady of the Lake.’ About three miles 
westwards the line skirts lassifern, where Prince (harles 
is said to have slept during his wanderings in the district, 
' The crofting townships of Corriebeg and Kinlocheil are 
soon reached, and looking backward a grand panoramic 
vista of mountain, moss, and moor meets the vision, 
All the country round about Kinlocheil is associated with 
memories and legends of ‘‘ the young Pretender,” and it 
was from this place that he issued his retaliatory pro. 
clamation, offering for the person of the “ usuper,” king 
George, the reward of £30,000, which was the price set 
by the Government of the day on his own head. 

From 3 to 9} miles the line continues to follow the 
shores of Loch Eil, and is hemmed in between the public 
road and the beach. The sea walls required between 
Corpach and Kinlocheil are seventeen in number; they 
are all brought to formation level, and are each 9ft. from 
centre line of railway to the wall face. At 6} miles the 
Fassifern stream is crossed on a double-span concrete 
bridge, which was rendered necessary owing to there 
being insufficient head-room for the rise required for a 
single span. Tor the same reason a double 10ft. culvert 
was constructed over the stream at 7} miles. I'rom 
Banavie up to Kinlocheil the railway is virtually level, 
and is completed to formation. Throughout the earl, 
stages of the works a pier was erected by the contractors 
at the head of Loch Eil, at which plant and materials 
were landed, and an adjoining yard contains an engineers’ 
shop, smithy, and saw-mill, as also cement and general 
stores. During the progress of operations along the 
shores of Loch Eil a steam launch with two barges also 
plied between Corpach and Kinlocheil, distributing 
materials at different parts of the works. 

Leaving Kinlocheil the railway continues to run 
parallel with the public road, and at 10 miles the Fionn 
Lighe River is crossed at an angle of 36} degrees ona 
double-span bridge. While most of the other bridges are 

composed entirely of concrete, that over this river has an 
iron superstructure. At Drimsallie, the public road is 
crossed on a 15ft. span bridge, and for the next mile and 
a-half the track is carried over a low-lying stretch of 
country, along parts of which the moss or peat exceeds 
7ft.in depth. Where the railway is in cutting the moss 


is excavated below formation to a depth of 4ft., after 
which a layer of brushwood is introduced and the track 
raised to formation level again with dry filling. This part 














In the parlia- 
| mentary session of 1894 





| railway, and two years 
‘later the Government 

guaranteed a dividend of 
| 8 per cent. per annum on 





was also voted towards 


The two-stage compound engine having since its intro- | the cost of constructing ; 
duction come rapidly into favour in the commercial | a pier and breakwater at Mallaig. Tenders were at once | of the route has been enclosed with a self-fixing wire fence; 


marine, no very long time elapsed before its application | advertised for, with the result that the contract was | 4ft. in height. 


in her Majesty’s service to other than screw-propelled 
ships. In many of the smaller class of ships, as 
despatch boats and surveying vessels, the paddle-wheel 


was still retained as the means of their propulsion, it | January 21st, 1897, have made ra 
being generally driven by simple expansive oscillating | various works in connection with t 


engines ; but on the introduction of the two-stage expan- 
sive principle, this type of engine was found to adapt 





powerful motor could be got into a space but little 





eventually let to Messrs. Robert M‘Alpine and Sons, 
railway contractors, Glasgow, who, since the cutting of 
the first turf by Lady Margaret Cameron, of Lochiel, on 


e undertaking. 
Both from a scenic and historical point of view, the 
new route will probably be unrivalled, and as the railway 


somewhat inaccessible, the district in a year or two is 
bound to become a much-frequented tourist resort. Not 


itself admirably to its requirements, as a much more | will open up an extensive stretch of country hitherto 


exceeding that occupied by the simple engine. 

In Figs. 117 and 118 we give two views, front and side 
elevations, of the engines fitted by Messrs. Maudslay, 
Sons, and Field, into her Majesty’s surveying vessel 


only is this so, but fishermen and agriculturists in the 
outer islands, aided by rapid through communication to 
the South, will have, on the completion of the railway, 











Span i27'e Radius ic0'o" Rise 22'a° 


On this section there are in all ninety 
| culverts all of which have been constructed of concrete. 

In nearly every case there is either an invert or pitching 
' in the bottoms of the culverts, as the ground is of a 


progress with the | gravelly nature, and scouring would be frequent had this 


| not been resorted to. At 12 miles a 80ft. span concrete 
' bridge has been thrown across the Dubh Lighe River, 
and a quarter of a mile further on the line again crosses 
the public road near Craigaig shooting lodge, on the estate 
of the Earl of Morton. Up to this bridge the gradients 
have been easy, 32}ft. being the difference of level 
between the highest and lowest points, while none of the 
curves are more acute than 20 chains. West of this, 
however, the district is movntainous, and the gradients 


mn 
ale 
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cordingly steeper and the curves sharper. Vor 


are ac ° Petior ° ° 
“ stance after leaving Craigaig, the railway is 


ame di ¢ : 
som] on side-lying ground, and for this reason was | 


arried , : : 
campewhat difficult to form owing to subsidence. Enter- 
0 


~ ja short tunnel at thirteen miles, the line is carried 
th ough several deep cuttings for a considerable distance 
: ¢ gradient of 1 in 50, passing the historical Glenfinnan 
° the left at fourteen miles. The scenery here is very 
vd and rugged, and possesses numerous attractions for 
bs Jover of nature. At the head of Loch Shiel, which 
es away to the south-west, stands a monument 


| Curving in a south-westerly direction, the track passes | commands an extensive view of the Islands of Figg, 
through a shallow part of Loch Dubh, and as the banks | Rum, and Muck, with the Atlantic stretching away 


| pose the loch was raised 7{t. by building a breast wall 
| across the gorge which forms the outlet. 


| let for waterworks. 


| zontal type, working under a head of 75ft., and passing 


sh 
pre by Glenaladale to mark the spot where Prince 
Charles iKdward Stuart unfurled his standard in 1745. | 
almost hidden 


On the northern shore of the l’innan River, 
a arash, the seat of Colonel Macdonald, of Glenala- 
dale. The first piece of engineering work of any magni- 
tude is here encountered, and consists of a viaduct over 
the Finnan Valley. The viaduct—which is being built 
irely of concrete—is 416 yards in length, and 100ft. 
high. “It has twenty-one spans of 50ft. each, with seii- 
vireular arches 2ft. 6in. thick at the crown. The piers, 
with the exception of two, are 20ft. long and 6ft. 
thick at top, with a batter on the face of 1 in 50. 


enti 


shrubbery and foliage, nestles the mansion house of | 


| 


Piers Nos. 8 and 13 are stronger than the others, | 


being 21ft. long and 15ft. thick at the top, but the 
patter on the face is the same; a void 9ft. by 4ft. Gin. 
being left down the centre of each. The viaduct being 
on a 12 chain curve, the piers had to be tapered more 
than was required for radiation in order to have the 
spans 50ft. at the inside and outside, as well as on the 
centre line. In other words, the face of one pier was 
made parallel to the face of the next. The spandril walls 
are three in number, those on the side being 3ft. 6in. 
thick, and the centre one 4ft. Six of the piers and the 
east abutment are founded on rock, while the others are 
on compact gravel and boulders. There is a deep rock 


cutting at either end of the viaduct, and the contractors 
have here erected «a couple of steam stone crushers. 
\fter being excavated, the rock is put through the 


‘capable of driving twelve drills. 

are also in use, and supply air for the drills in the smaller | 
| regularly employed at the works, and the contractors are 
| most painstaking in their endeavours to do everything in 
| their power for the benefit and welfare of those in their 


are composed of rock, the water doesnot affect them. | towards the outer Hebrides. 


Continuing to fall on 


The contractors are utilising Loch Dubh as a means of | alternate gradients of 1 in 50 and 1 in 75, the railway 
supplying power for driving rock drills, and for this pur- | again gets to the level at 34 miles, and sweeping round 


This wall is | 
fitted with screens, sluices, and scour, similar to the out- 
A 2lin. diameter steel riveted pipe 
conveys the water from the loch to a turbine 140 yards 
distant. The turbine is an 1lin. double discharge hori- 


1300 cubic feet of water per minute, the area of ports 
being 75 square inches. The turbine—the casing of 
which is 3ft. 6in. in diameter—gives 100-horse power, 
and works at a speed of 900 revolutions per minute. 
The foundations and shaft were made long enough to 
accommodate a dynamo of 75-horse power, which conveys 
electricity to motors for driving stone crushers and air 
compressors, and for illuminating tunnels. The air is 
conveyed along the route of the railway in cast iron 
flanged or malleable iron screwed pipes, the greatest 
distance being about nine miles at present. On the iron 





pipe a tee with a valve is placed where required, and into 
this a flexible pipe is fitted, which connects with the rock 
drills in the cuttings. This method of generating elec- 
tricity is adopted at different parts of the works—artificial 
‘‘lochans” being formed where necessary—and at the rock 


j 


in a northerly direction, runs parallel to but at some 
distance from the rugged coast of Morar. Near 36 miles, 
the river Morar and public road are crossed on a concrete 
viaduct of four spans, viz., 20ft., 90ft., 50ft., and 2Oft. 
respectively, the rise of the 90ft. one being 24ft., and 
the thickness at crown 3ft. From this point, and until 
Morar Station is reached, the line is formed through 
light moss and rock cuttings, and in the neighbourhood 
of Glasnacardoch three small bridges are in course of 
construction. On a grade of 1 in 80 the line clings to 
the rocky shore of the Sound of Sleat, and after passing 
through a number of minor rock cuttings, reaches 
Mallaig on the seaboard. The pier and breakwater to be 
constructed here are not included in the present contract, 
and are to be let out separately. 

From the commencement of the line up to near 
Craigaig Lodge, a distance of about twelve miles, the per- 
manent way has been laid, and the line partially ballasted. 
On this section the fencing is also practically completed, 
and the works finished off generally. At the other end of 


| the railway the permanent way has been laid over a 
| stretch of eight miles, and the telegraph, which has also 


been erected between Kinlochailort and Morar, is 


cuttings at Glenfinnan Viaduct there is an air compressor | being temporarily used by the contractors for telephonic 


Portable compressors 


cuttings. 

Leaving Loch Dubh, the railway passes through a 
40ft. cutting and on to a viaduct 53ft. high, which crosses 
the Arnabol Burn. This viaduct, which is of concrete, 
has six spans, each of 50ft. The line now follows the 
shores of Lochnanuagh, and traverses very wild and 
picturesque scenery——soime magnificent views being ob- 
tained of the coast of Ardnamurchan. 


At twenty-seven | 
miles, Lochnanuagh viaduct— eight spans of 50ft. each, | 


purposes. 
On an average between 1800 and 2000 men have been 


employ. Roughly speaking, the undertaking may bo 
said to be completed to the extent of about two-thirds, 
and with favourable weather the contractors are hopeful 
of having the railway ready for traftic by the spring of 1900. 

The engineers of the line are Messrs. Simpson and 
Wilson, Glasgow; and the contractors, as already men 


and similar in construction to that over the Arnabol | tioned, are Messrs. Robert M’Alpine and Sons, of the 


crushers and then transferred to wagons, when it is run 
A geod idea 


alongside the viaduct on a timber staging. Burn—is crossed. Immediately beyond this viaduct the 


saine city. 
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of the magnitude of this viaduct can be formed from the , track is carried through a tunnel 150ft. in length, and | 
photographs we reproduce. the steepest gradient on the undertaking, viz., 1 in 48, is | 
Passing the site of Glenfinnan Station at 143 miles, | here entered upon. In this vicinity there are other three | 
the railway continues to rise on a 1 in 50 gradient, and | tunnels, all of which are nearing completion. Their | 
curving behind the Stagehouse Inn again spans the | lengths are 270ft., 195ft., and 490ft. respectively. This | 
public road at 15 miles. It is worth noting, in passing, | locality gives employment to the largest number of work- | 
that the road from here to Arisaig, a distance of 20 | men, and huts, stores, and workshops meet the eye at | 
miles, was made by Telford in the beginning of the | every turn. roma scenic point of view, this too is | 
present centure, The cost, which was between £16,000 | probably the grandest part of the route. Almost from | 
and £18,000, was borne by Clanranald. Near 18) the very coast line, distinguished for its wildness and | 
iniles the line will span a stream on a viaduct extending | irregularity, the ground rises in perpendicular acclivities, 
to about 800ft., and 60ft. in height, while close at hand | but any harsh features are subdued by the rich covering 
4 second viaduct, having three spans of 50ft., is nearing | of oaks and hazel, amid which are glens and ravines of 
tompletion. or about 1} mile in this vicinity the | surpassing beauty, while through breaks in the woods, 
railway descends rapidly, and skirting the southern) momentary glimpses may be obtained of the wide | 
shore of Loch Eilt, gets to the level again at 20 miles. | Atlantic. 
At Arienskil, the river Ailort is crossed on a substantial | Still rising on the same gradient, the public road is again 
concrete viaduct, and fifty yards further on the railway is twice crossed, and near at hand a steam navvy is working 
carried to the north side of the public road, alongside of | in a cutting 41ft. deep. This cutting, which extends to 
which it runs for nearly a mile and a half. At 24 miles | 1200ft., is composed partly of moss and partly of rotten 
Kinlochailort Station is reached, and here a second tunnel | rock, but the bottom is solid, and was taken out with the 
isenteredupon. This tunnel is 420ft. in length, and 75ft. | aid of rock drills. At 29 miles Beasdale Station is 
under ground level. Running in close proximity to the | reached, and from this point the line runs for about a 
hotel at Kinlochailort, the railway has been so planned | mile on the level through peat or mossy ground. At 
that travellers will have every opportunity of viewingthe | Borrodale, another tunnel 350 yards in length—which 
wild and rugged scenery which is a special characteristic | is the longest one on the line—is entered, after which 


| is affected 


We have to acknowledge our indebtedness both 
to the contractors and to the resident engineer for their 
courtesy in supplying information for the preparation of 
this article. 








FREIGHTS AND AMERICAN IRON, 





Wuen will the British engineering and iron trades com 
bine in order to present a united front on the ocean 
freights question? A striking instance of how trade 
is this week available in correspondence 
which has been published in some of the daily papers 
between a steamship company and a firm of iron and 
machinery exporters—both British. It seems that the 
shipping line charges 10s. per ton on such goods from New 
York to Australia and New Zealand, and from 18s. 9d. to 30s. 
from London to the same Colonies, thus giving an enormotis 
advantage to goods of American manufacture—an advantage 
which Australian buyers do not fail to appreciate and profit 
by. In reply to expostulations, the shipping line “‘ admit the 
soft impeachment,” but stated that this New York business 
was not taken up from choice, but that they were forced into 
it owing to competition and in consequence of a change from 
sail to steam. This, however, is not much consolation. 
Apart altogether from this correspondence, a consideration of 
how the position at present stands with regard to the English 
ironmaster and his colonial trade shows us at once that he 
is between “the devil and the deep sea,” the former being 


of this part of the route. Loch Ailort is seen to advan- 
tage from the railway, and the distant hills of Ardna- 
murchan form a picturesque background. On emerging 
from the tunnel a girder bridge spans the public road, 
and after being carried through a rock cutting 45ft. in 
depth the line crosses a road and stream on a double- 
Span concrete bridge. At Polnish, the contractors have 
converted the old school-house into a hospital for their 
workmen, The wards contain six beds, and besides a 
resident medical man, there are also two trained nurses 
attached to the hospital. 

Up to 25 miles there is a preponderance of heavy rock 
cuttings and long embankments, and in this neighbour- 
hood two tunnels 75ft. and 180ft. in length respectively 
have been formed. Between the tunnels an embank- 
ment 45ft. in height, and a high retaining wall had 
: be constructed.to prevent tailing out over. the road. 
or the third time within a mile the line is again carried 
over the public road, this time on a skew concrete bridge. 





the railway is carried over the Borrodale Burn on a con- 
crete viaduct with stone facings. This structure has 
three spans, two of 20ft. and one of 127ft. 6in., the rise 
of the latter being 22ft. 6in., and the thickness of arch 
at crown 4ft. So far as is known, no concrete viaduct 
has yet been constructed of a larger span than this. The 
line here comes within sight of Arisaig House, the 
mansion of the proprietrix of the Arisaig Kstate. 
Situated on rising ground, ovérlooking Lochnanuagh, the 
residence, surrounded as it is by fine plantations, can 
lay claim to a beauty probably unequalled in the 
Highlands. Passing through a deep cutting extending to 
500 yards, near 30 miles, the line descends for about a 
mile on a grade of 1 in 50. Near here a 20ft. embank- 
ment crosses a low-lying piece of ground where the moss 
is over 40ft. deep, necessitating the laying of a false 
bottom. Crossing the Laraiche Burn on a three-span 
bridge, the railway soon reaches Arisaig at 32 miles. 
Situated on the shore of Loch-nan-Cilltean, this hamlet 





American competition, and the latter the heavy freights. 
Suppose an Australian buyer wants bar iron of decent 
merchant quality, the case stands thus: —-Staffordshire 
bar iron per ton, f.o.b. Liverpool, £6 7s. 6d., plus freight 
18s. 9d., total, delivered Melbourne, £7 6s. 3d. American- 
made bar iron at New York of equal grade, £4 12s. Gd. per net 
ton, or, say, £5 1s. 7d. per gross ton—to put it on a level with 
the English weight; add rate from New York to Australia, 
10s. per ton—total, delivered Melbourne, £5 11s. 7d. There- 
fore the Melbourne buyer is in pocket by £1 14s. 8d. per 
ton if he buys from the United States instead of from 
England. And that is what he is doing to-day. Startling, 
but true! 








TRIALS OF Motor VEHICLES FoR Heavy Tra¥rric.—The report | 
of the honorary judges, Sir David Salomons, Bart., Mr. Boverton 
Redwood, Mr. 8. B. Cottrell, Professor H. S. Hele-Shaw, and Mr. 
Henry H. West will be presented at the opening meeting of the 
third session of the Self-propelled Traffic Association about the 
middle of November, 
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THE IRON AND COAL TRADE OF SWEDEN. 


In conformity with our custom in previous years we now 
also present the official report just issued on the Swedish 
‘ron, steel, metal, and coal industries for last year. In 1897 
Magnetic iron ore was raised from 366 mines, situated in ten 
counties, the total output being 2,086,119 tons, as against 
338 mines and 2,038,094 tons in 1896. The increase is there- 
fore 48,025 tons, or 2°4 per cent., the output being the largest 
ever recorded. The following table shows the output of iron 
ore in Sweden during the quinquennial period 1893—97, 
With increase or decrease :— 

Increase, decrease, 


Mines. Tons. per cent. 
1893 ., 841 . 1,481,487 .. + = 
1894 ay 326 . 1,926,593 .. + 30°0 
1805 327 « 2 ae 
1896, 338 . 2,038,004 .. + 7°2 
1897 366 . 2,088,119 .. + 2°4 





Of the output last year 38 per cent. was raised in Koppar- 
bergs liin county; 30 per cent. in Norbottens lin; 14 per 
cent. in Orebro liin; 9 per cent. in Vestmanlands lin; and 
the balance, 9 per cent., in the remaining six lin. The total 
quantity of ferrous rock broken out was 3,719,301 tons, which, 
yielding 2,081,190 tons of roasted iron ore, gave an average 
return of 56:0 per cent., whilst in 1896 the average was 55°8 
per cent. In the three principal ore-producing lin the 
average yield of iron has fluctuated as follows in 1896—97: 
—Gefleborgs, 26°6—36°4 per cent.; Vermlands, 50°4—54°2 
per cent. ; Kopparberg, 69°2—66-0 per cent. Of the output 
last year, 1,854,821 tons, or 88°9 per cent., was magnetic or 
“black” ore, and 231,298 tons, or 11°1 per cent., so-called 


anxiety of the Swedish ironmasters to turn out a product as 
free from phosphorus as possible, which, of course, fetches a 
higher price abroad. The value of the total output of iron 
ore in Sweden last year is estimated at 10,002,390 kr. (18 kr. 
= £1), as against 9,326,574 kr. in 1896, making an average 
price of 4 kr. 79 dre per ton in 1897, as against 4kr. 58 dre 
per ton in 1896. As may be seen from the following figures, 
the lin turning out the largest quantities of ore by no means 


| show a corresponding value of that quantity :—Kopparbergs 


‘“‘bloodstone.” The decrease in the output of the latter kind | 


was very considerable, viz., 25,893 tons, or 11°2 per cent. 
The decrease in the production of “ bloodstone”’ of late years 
is due to its poorness in iron, as compared with magnetic 
ore, and its larger contents of lime, as well as the growing 


| bility and readiness of sale. 


(88 per cent. of ore), 3,150,000 kr.; Orebro (14 per cent.), 
1,970,000 kr. ; Norbottens, (80 per cent.) 1,870,000 kr.; Vest- 
mandands (9 per cent.), 1,377,000kr. Thus 30 per cent. of 
Norbotten ore—where are situated the well-known Gellivara 
iron mines—are valued at 100,000 kr. less than only 14 per 
cent. of Orebro ores. Still the average value per ton is much 
higher in other lin, owing naturally to their better accessi- 
Last year ten ore separators 
were in use, as against eight in 1896, the quantities treated 
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being respectively 25,951 tons and 13,616 tons. The number 
of hands employed in the Swedish iron mining industry last 
year was 8797, the output of iron per head being thus 
237°1 tons. Five years ago the relative figures were 
only 7510 hands and 197°3 tons. The return of ferrous 
rock per head was 434 tons. In addition to magnetic 
ore there is raised in Sweden some lake and bog ore in three 
lin in the central part. J.ast year the quartz of such ores 
“ fished” was 1047 tons, valued at 5000 kr. The “ fishing” 
depends naturally on mild or severe winters, and therefore 
the quantity raised fluctuates greatly. The iron is excellent 
in quality. Taking this production into account, we find that 
the total production of all kinds of iron ore last year in 
Sweden amounted to 2,087,166 tons, valued at 10,007,340 kr., 
as against 2,039,019 tons in 1896. 

Coming to Swedish pig iron industry, it appears that last 
year 144 furnaces were in blast at 121 works, 37 being idle, 
the total output of pig in 41,168 shifts being 538,197 tons, 
valued at 34,695,760 kr., of which 7304 tons were produced 
direct from the furnaces. In 1896, 140 furnaces in 37,955 
shifts returned 494,418 tons, including the direct ingots. The 
increase in production last year therefore amounted to 
43,779 tons, or 9 per cent. The following table shows the 
increasing production of pig iron in Sweden in the last 
quinquennial period, which figures include ingots returned 
direct :— 


Increase 

Tons. per cent. 
_. fe eee as _ 
SO nc no. ee Sk Spee oe’ “Be, Ven ae Golan eee 
Terns eee eee re 
1896 ck nes he Las! Sep tsar Os is Poe ae 6°8 
1897 oer 6 eee ‘. jo ow 


The four liin showing the largest increase are :—Orebro, 
24,443 tons; Kopparberg, 13,352 tons; Vermland, 3332 tons; 
and Vestmanland, 1926 tons. In three liin there is a decrease, 
but of little consequence. In some liin the increase has been 
21, 51, and 100 per cent. As in former years Orebro and 
Kopparbergs liin show the largest productions, returning over 
one-half of the total output in the country, or 53-4 per cent. 
Gefleborgs coming next with 13 per cent.; Vermland, with 
il per cent. The average return per furnace a year was 
1737 tons; the average blasting, 286 shifts of twenty-four 
hours, and the average diurnal returns, 13-07 tons. The 
tollowing table is of interest, by showing the development 
of the pig iron manufacture during the last quinquennial 
period -- 


Per furnace. 
Average . Average 
yearly returns. —— diurnal returns. 

Tons. ssi Tons. 
lsy3 wir oo: SEY (onl Sekt RE: oe se Saecene 
1894 ee: Get EE Use: ae ee 12°43 
1895 io ae ee en 4s pe ee 12°58 
1896 so gg) <eenh c- con? 2 eee 13°03 
1897 se ne ee ee 13°07 


The largest average output a year was shown by Vestman- 
lands liin with 5222 tons, and the smallest by Jénképing liin, 
with 371 tons. The largest diurnal output was shown by 
Kopparbergs lin, viz., 15:90 tons per furnace, and the 
smallest by Kronobergs liin, viz., 3°81 tons. In Kopparbergs 
lin are situated the well-known Domnarfvet Iron and Steel- 
works, the largest concern of this kind in Sweden, where the 
diurnal production was 31°13 tons. The following figures 
show the variety of pig iron manufactured :— 


Tons. 
Forged and puddied .. .. .. .. .. .. .. 260,824 
Bessemer and Martin si) wi™ wet oe) tere tame 
0 Ses ee ee ee ee ee 1,409 
Ingot pigs for reduction .. .. .. .. «. «+ 11,140 
Ingot pigs for other purposes va) che! Leet nn 
Tutal .. .. .. 530,893 


The following table shows in percentage the manufacture 
of the various kinds of pig iron in the last quinquennial 
period : 


1893, 1894. 1895. 1896, 1897. 
Forged and puddle.. 63°86 .. 56°39 .. 52°70 .. 30°50 .. 50°73 
Bessemerand Martin 32°52 .. 40°19 .. 43°46 .. 46°21 .. 44°85 
Splegeleiaen .. .. O29 .. O23 .. O99 .. O15 .. O8F 
Ingot pigs for reduc- 
Cee ch: oo ce) ee. SEB [ae ... S51 3. ee 
Ingot pigs for other 
purposes. . ro. ee 1 wee 1-69... 1°43 2. = 2°05 
Totals .. .. 100°00 100°00 100°00 100-00 100-00 


Forged and puddled pig iron in 1897 were manufactured in 
thirteen lin, ranging from 77,196 tons in Orebro to 1310 tons 
in Sédermanland, whilst Bessemer and Martin pig iron were 
produced in nine lin, of which Orebro, Kopparberg, and 
Gefleborg turned out seven-tenths of the total. Spiegeleisen 
was only made at the Schisshyttan Works, in Kopparberg. 
Pig for reduction was produced in five liin, of which Orebro 
claimed 71-7 per cent. 

(To be continued.) 








DOCKYARD NOTES. 


Tue Orlando, refitting at Portsmouth, is reported to be 
under order to be expedited. At present her Gin. guns are 
away for conversion into quick-firers, the bow and stern 
9°2in. are also away, probably to be replaced by a more 
efficient gun of the same calibre. But for what purpose is 
the Orlando to be used? These old ships are too slow for 
cruisers, and after Santiago are hardly likely to be used as 
battleships, being as they are weak editions of the Vizcaya. 
They might be cut down and efficiently armoured, but this 
would be at the expense of their armament and such speed 
as they possess. It is very doubtful whether they would be 
worth it; but what is their value as they are ? 





THE Naval and Military Record, which was responsible for 
starting the recent agitation about British gunnery, returns 
to the subject in the current number with a criticism on the 
last gunnery return. The results in totals were as follows:— 
Forty 16°25in. or 13°5in. fired 178 rounds and made 87 hits = 21 per cent. 
Twelve 12in. (old B.L.) ,, 47 = ,, a jo ae we ee 


Twenty-eight 9-°2in. so sn 9 a F w 32 + 
One hundred and twenty- 
four 6in. Q.F. | i « 26 y =e os 


Ninety-four converted 
6in. Q.F. ” ” » mid y =28 x 
One hundred and ninety- 
six 4°7in. » 2114, ” » 760 , = 36 
If these returns are all quite accurate —-i.e., not quite 
*‘cooked,”’ as some critics are wont to hint—there seems 
little to complain of, in the big guns at any rate, particularly 
the forty very heavy guns, because out of these 178 rounds; 
all those expended by the 16-25 of the Benbow and 13:5 of 
the Anson were misses, which brings down the percentage. 
At Yalu and Santiago big gun hits were very much lower. 





Of course, a battle and target practice are not the same 
thing; but, after all, the enemy’s ship is a much larger 
mark, and there is no very valid reason to suppose that battle 
shooting will be worse than practice firing. The 9:2in. of 
Rupert, Sin. of Mersey, converted 6in. quick-firers of Ben- 
bow and Collingwood, never hit the target at all—not credit- 
able to these ships, but favourable to the other guns with 
averages thus reduced. The presence of these bad gunners 
seems, however, to be more or less a peg on which to hang 
the argument, “the others are not much better.” Finally, it 
must be remembered that the Channel—our “ crack " fleet— 
is not included in these returns, as they do not do the prize 
firing against the special 56ft. by 17ft. target. Altogether, 
our contemporary seems more pessimistic than necessary. 





A gvEstIon likely to be asked is, ‘‘ How comes it that the 
Gin. quick-firer is so far behind the converted quick-firer?”’ 
Of the 124 6in. quick-firers no ship failed to get any hits at 
all, though the ten of the Royal Oak received but 5 per cent., 
as also did the two in the Fox. Two in the Scylla only 
secured 8 per cent. hits. Turning to the 95 converted guns, 
ten in the Benbow, and six in the Collingwood, nearly 17 per 
cent. never hit the target at all; ten in the Australia got but 
4 per cent. 12 in the Sanspareil 9°6 per cent. This leaves a 
very high percentage for the remaining 57 converted guns, 
far better than that of the quick-firers. 





THERE is a suggestion abroad that engineer ofticers should 
be allowed to qualify for torpedo duties. Already the 
engineer branch has a deal more to do with what is, after all, 
the essential part of ‘‘ torpedo” than any other. The success 
or failure of a torpedo boat or destroyer attack rests chiefly 
on the engineering department. Taking these two facts 
together, the advantages to be derived from engineers taking 
up torpedo do not need much arguing. 





Tur second-class Italian cruisers Lombardia, Etruria, 
[.iguria, and Umbria have had their fighting tops removed, 
and now merely carry low crow’s nests for Maxims just on a 
level with the top of the chart-house. On the foremast there 
is a second crow's nest, some 10ft. or 12ft. higher, but still 
well below the level of the funnel tops. Those of the new 
Italian-built Argentine cruisers, San Martin and her sisters, 
are also low like the Christobal Colon’s, instead of high as 
in the Garibaldi, the first ship of the type. The military top 
high up is fast disappearing, and though the low one remains, 
it will probably more or less die out as years roll on, though 
low down it has not the same injurious effect upon a ship's 
stability. English-built ships have never suffered badly from 
the fighting-top fever, and we were the first to introduce the 
top carried low down. Lack of fighting tops used to be one 
of the chief grounds of complaint against our Navy raised by 
the amateur critics. Now that all the foreigners have followed 
our lead, some of them must regret words hastily written on 
the matter. Will certain other agitations — such, for 
instance, as the question of number of guns—die a similar 
death ? 





A List of ships that have had their tops lowered, or removed, 
may not be uninteresting. It is a fairly long one now. 

England—Amphion, Arethusa, Leander, Phieton, removed; 
Mersey, Severn, Thames, and Forth, removed during con- 
struction ; seven Australia class, lowered after design; Iron 
Duke and Invincible, order countermanded; five Medea 
class, removed from design. Total, 22. 

France—Baudin, Majenta, Hoche, Neptune, one mil-mast 
removed; four Indomptable class, one mil-mast removed ; 
Brennus and Carnot, one mil-mast removed; Tage, Cécilie, 
Marceau, Sfax, lowered very much; Davout, Descartes, 
Pascal, Isly, Jean Bart, Alger, removed; Suchet, much 
lowered; Bugeaud, Chasseloup Laubat, Friant, removed ; 
four Bruix class, main to be removed; Pothuau, Cassard, 
D’Assas, Du Chayla, removed after design. Total, 32. 

Italy—Four Lombardia class, removed. 

Japan—Naniwa and Takachiho, much lowered. 

Russia—Sissoi Veliky and Tri Sviatitelia, main removed 
after design. 

Spain—Cisneros, Princesa de Asturias, and J.epanto, 
lowered after design. 

Sixty-five ships—a fairly large number out of the odd 
thousand warships constituting the world’s navies, especially 
so seeing that a good 40 per cent. of the thousand are small 
craft unfitted to carry fighting tops. 





A NAVAL war game of a curious nature was played in the 
torpedo school ship Vernon recently. Seventeen officers 
participated, and each side had catchers, destroyers, and 
torpedo boats, as well as battleships and cruisers. As was to 
be expected in ‘‘the home of the torpedo,” the action resolved 
itself into a purely torpedo one on both sides. All the small 
craft destroyed each other or were sunk by fire from the 
big ships, which then closed in seeking to torpedo each other 
—a manceuvre carried out with fatal results to both sides, 
the only survivors being a battleship that had been hit by 
gun fire and a cruiser disabled by a big shell. The ships 
that entered the mélée all annihilated each other. The 
disabled battleship that had to stay “‘ out of it’ consequently 
remained the victor. 








SIR WILLIAM GRAY. 


Tue death of Sir William Gray on Monday evening re- 
moves a gentleman who has attained a world-wide celebrity 
as a shipbuilder, as the firm which he founded have thrice 
held the “blue riband”’ for the largest output of shipping 
for the world, and last year they were second. They have 
built over 65,000 tons in the year, and now are in a position 
to build vessels up to 8000 tons deadweight. Sir William’s 
firm practically owns two shipyards, and a large marine 
engineering establishment at the Hartlepools, and employs 
over 4000 hands. He entered the shipbuilding industry just 
at the time when the great transition from sailing ships to 
steamers was commencing, and took full advantage of that 
change, as he also did of the change from wood to iron as 
the material for shipbuilders, and he has become one of the 
principal captains of industry in the North of England. 

Sir William Gray, who was born in 1823, was the son of 
Mr. Matthew Gray, a small shipowner of Blyth, Northumber- 
land, and he was educated at the academy of Dr. Bruce, at 
Newcastle-on-Tyne, where so many who have become eminent 
in the commercial world have received their early training. 
He commenced business as a draper at Hartlepool in 1844, 
and his trade prospering he devoted some of his accumulated 





— 

funds in 1861 toshipbuilding. In 1863 he became the 
of the late Mr. J. P. Denton, who at that time carrie ene 
yard now owned by Messrs. Furness, Withy, and An 
Hartlepool, the style of the firm being Denton, (rq me at 
Co. A few years afterwards Sir William acquired th ys and 
at West Hartlepool which had been carried on by M Yard 
Pile, Spence, and Co., and that yard, he, in conjunction» 
his son, the late Mr. Matthew Ciray, has carried p wi 
since. He has also established the central shipyards at wee 
Hartlepool, and at his yards he was among the first. ; a 
North of England to adopt the electric light, and also the = 
of electricity as a motive power. Some years ago he © Use 
other capitalists, established the Central Marine Kau 
Works at Hartlepool, in order that the firm might be on oe 
to engine their own vessels; these works employ oun’ ed 
hands... On the death of his son, Mr. Matthew Gra - 
years ago, he took over the West Hartlepool Stee] and I st 
Works, which had been originally founded by the late Me 
Thomas Richardson, of the Middleton Marine Engine Works 
These steel works afford employment to about 1000 handy 
The above-named scdenhakian the two shipyards ‘i 
Central Marine Engine Works, and the Rolling Mills—gic 
tribute in wages alone something like £10,000 per week 9 

Besides being a builder of ships, Sir Wm. Gray was me f 
the largest shipowners in the country. He was one of the 
founders of the Kast Coast Iron Steamship Association po 
afterwards he established the Well-Deck Club, which’ was 
formed with the idea of gaining the public confidence : 
vessels of the well-deck type, which were largely built at the 
Hartlepools. He acted as a member of the Parliamentar, 
Load-line Committee, was a member of the (Committee cf 
Lloyd’s, and a director of the North-Eastern Railway, In 
1890 he was knighted, and in the same year the freedom oj 
the borough of West Hartlepool was conferred upon him he 
being the first recipient of the honour. He was Mayor of 
Hartlepool in the years 1862—-3, and he was the first Mayor 
of West Hartlepool in 1887, the year in which that town was 
incorporated. In 1891 he offered himself as Parliamentary 
candidate for the borough of West Hartlepool, but ws; 
beaten by Mr.— now Sir— Christopher Furness. [n religion 
he was a staunch Presbyterian, and was a generous supporter 
of that body, as well as of other Nonconformist bodies, Some 
years ago he freed from debt the whole of the Nonconformist 
| places of worship in the Hartlepools, the cost being som; 
thing like £10,000. 7 


JOHN SWAIN. 








Wri most sincere regret we have to announce the death, on 
the morning of the 12th inst., of Mr. John Swain, at his resi. 
dence, Broadstairs. Mr. Swain began life as a wood engraver, 
and worked for a considerable period on Punci, with his 
elder brother. He was thus thrown into the society of many 
eminent men—Leech, Tenniel, and others who have made 
names for themselves in literature and art. Leech was 
celebrated for the dainty feet and hands he gave to his 
English girls, and John Swain, for a considerable period, 
was specially employed in “ cutting” hands and feet, because 
Leech said that he interpreted his drawings better than any- 
one else. To our readers Mr. Swain’s name is familiar, 
While vet a young man he entered into partnership with Mr. 
H. Rimbault, one of a family of celebrated engravers. In 
the earliest days of THE ENGINEER these two made its en. 
gravings. The partnership was dissolved, but John Swain 
continued his connection with this journal. But apart from 
the record of his name in our pages, he deserves to be re- 
membered for the ability and energy which he displayed in 
developing the art of ‘ process” engraving. He was at all 
times open to receive suggestions from inventors, and 
brought to their assistance, not only money, but his owa 
great practical skill and knowledge of the art. Working in 
a very quiet, unobtrusive way, he did more, we believe, than 
any other man in England to make the various photographic 
methods of illustration asuccess, artistically and commercially, 
a work in which he received material assistance of late years 
from his only son, whose untimely death we recorded a few 
yearsago. He was among the first, if not the very first, to use 
the arc lamp in the production of engravings, and he spent 
very large sums in experimenting with and improving the 
more or less crude processes of twenty years ago. In the 
end he attained an astonishing success, and his business at 
last reached such proportions, that it is the most extensive of 
the kind in the United Kingdom, and probably in the world. 
The first floor in Holywell-street of thirty-five years ago 
still retained-—has been supplemented by one great establish- 
ment in  Farringdon-street, driven by a 40-horse gas 
engine, and another still larger at Barnet, where it is possible 
to supplement electricity with sunlight. 

Mr. Swain was born in 1829, and lived long enovgh to see 
the methods of book and newspaper illustration revolutionised 
—a work in which he took an important part. His death will 
be regretted by a very large circle.of friends. He was a most 
genial companion, full of anecdote. The generous aid which 
he gave to those who needed it is a matter known to few, and 
concerning which he was extremely reticent, and concerning 
his own work he was silent to a degree. No man living can 
say that John Swain claimed the credit for work done by 
another. The art of wood engraving is, we regret to say, 
passing away. It was too slow and too expensive to meet the 
wants of the age. By degrees the wood engravers are dis- 
appearing. The death of John Swain removes another, and 
leaves a gap which can never be filled up. 








ENGINEERING NOTES FROM SOUTH AFRICA. 
(From our own Correspondent.) 

I HAVE before pointed out the grave necessity which exists 
for the nearly complete reconstruction of the permanent way an 
improvement of the rolling stock of our South African railways. 
The present severe gradients and terrible curves are not only 
sources of constant danger, but add largely to the working costs 
of the railways, A fresh instance of the reality of the danger 
has been afforded within the past few days on the Cape Govern- 
ment system at a point known as the Moestershock. Some goods 
wagons were being shunted at the top of this gradient, where 
there is a siding, when they became uncoupled from the engine 
and dashed down the incline. The Cape system consists, of 
course, of only a single line, and it was therefore only a question 
of how far the trucks ran before they dashed iato another train. 
Unhappily a nger train from Johannesburg was only 2. short 
distance on the line northward, and the s dashed into it and 
completely wrecked the first two carriages. I may add that, 
owing to a — of economy in the Cape Government Railway; 
none of the local goods trains are equipped with automatic vacuum 
brakes, Another affair of exactly the same character, but in 
which no lives were lost, occurred on the same line a few days 
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RAILWAY MATTERS. 


. ' 

, caBLe from Mombasa, dated the 9th inst., says that 
tho rails have been laid past the 200-mile peg on the Uganda | 
Railway. ; : P | 

4 xew Indian railway, the Ghaziabad - Moradabad | 
pailway, 87 miles long, on the 54ft. gauge, and costing 82 lakhs, 
‘49 bo commenced this year, There will be a large bridge cross- , 
” the Ganges, and the Vudh and Rohilkhand Railway will thus 
p- into Deihi. 

4 ratLway accident occurred at Rolleston-on-Dove, | 

a Burton-on-Trent, on Friday morning. A farm lad was push- | 
a milk trolley, which overpowered him and ran on the line. A 
North-Western milk and passenger train was due to run through at 
the time, and hearing it approaching the lad ran away. ‘The 
etation-master, seeing the danger, ran down the line to give the 
alarm, but was too late to prevent the train dashing into the truck 
and shattering it. 

Tue 9.35 express train from Bradford to Manchester 
was passing the Hipperholme Station, on the Lancashire and 
Yorkshire Railway one morning last week, when the crank of the | 
engine snapped. The engine left the metals and fell against the 

jJatform, displacing some of the masonry, and the permanent way 
ao tosome extent damaged, For nearly two hours the line was 
blocked, the traffic between Halifax and Bradford being worked 
on a single line until the breakdown gang had removed the 
obstruction. 

A serious accideut happened on Thursday night, the | 
Sth inst., on the North-Western Railway at Basford Wood, a short | 
distance south of Crewe. Two goods trains, one composed of | 
seventeen meat trucks from the Liverpool district, and the other | 
of general goods for Bushbury, were awaiting the signal to proceed | 
south, and when the signal was lowered each driver took it for 
himself and started his engine. The trains ran on parallel rails | 
for some short distance, and then the Bushbury train crashed into 
the centre of the Liverpool train, throwing several wagons off the | 
metals and effectually blocking the up and down fast and slow 
lines. The driver of the Bushbury train was subsequently found to 
have been terribly scalded. He was removed to the railway com- 
pany's hospital at Crewe, where he succumbed to his injuries. 


A new branch railway is planned by the London and 
South-Western Railway in Hampshire, and the construction of it 
js shortly to be commenced. Some twenty miles in length, it will 
commence at Fareham, in the neighbourhood of Portsmouth, and 
will run to Alton, chiefly along the valley of the little stream 
known as the Meon River, which gives a name to this district, the 
“ Meonware Country.” Many years ago two branch lines to serve 
this district were surveyed, one running from Peterstield to 
Kishops Waltham by way of Mcon Stoke, where the other branched 
uff to Alresford ; but these proposed railways were never put in 
hand. The present scheme is fora route by way of Wickham, 
following the south-easterly border of Waltham Chase, and con- 
tinuing by way of Soberton and near Droxford to Meon Stoke, 
whence it proceeds through Warnford and West Meon, and 
between the remote villages of East and West Meon, to its junc- 
tion with the existing Alton and Winchester branch by Alton 
Station. The line will be laid in double track. Two short tunnels 
will be necessary, and a good deal of earthworks, pretty equally 
divided between cuttings and embankments, 


Tur Coroner’s inquest upon the deaths caused by the 
weident which oceurred at Wellingborough on the Midland Rail- 
way was concluded on Tuesday last. The Coroner, in summing up, 
pointed out to the jury that all they had to consider was how the 
deceased came by their deaths, and whether their deaths were 
due to any negligence, and, if so, whether that negligence was | 
culpable. He thought the evidence would justify the jury in dis- | 
missing the theory that the truck came upon the metals through | 
iny action of the boys, and pointed out that there was nothing to 
<how that the postman Smith acted recklessly or without prudence. 
There was a question whether he used proper precautions by 
leaving the truck in the way he did. There was the additional 
fact that the postman was much handicapped by the place in which | 
he was working. The evidence showed that the platform and the 
gateway were considerably on the slope. It seemed to him that it 
was hardly the kind of place one would expect atan important station 
like Wellingborough, The jury, after deliberating in private for 
about twenty minutes, found that thecause of thedeaths wasinjuries | 
weidentally sustained by reason of the express being thrown off | 
the line and wrecked through running over a luggage trolley which | 
had fallen from the platform, They added to their verdict the | 
following rider:—‘‘ The jury desire to say that they consider the acci- 
dent was accelerated by the gradient in the archway of the | 
luggage exit, a portion of which is said to be 1 in 14. They | 
express a hope that the Midland Company will at an early date 


rectify this, and also provide more adequate accommodation for | 1 
" | sulphur as sulphuretted hydrogen or free sulphuric acid. The 


the travelling public at their Wellingborough Station. 


Wrratn a few days and in an area of fourteen miles there 
have been no fewer than four deliberate and well-planned attempts 
at wrecking trains on the London and North-Western and Mid- 
land railways, Two were near Northampton, one near Welling- 
borough, and another at Oakley Junction, near Bedford. The 
first attempt was made four nights after the disaster to the Man- 
chester express at Wellingborough, the evident object being to 
wreck the North-Western express to Birmingham, which left 

ton at seven o'clock on Wobuenter evening. The obstruction 
consisted of a heavy iron chair and three fish-plates, which were 
— at asharp curve, where a train, on emerging from Hainsbury 

unnel, passes on to a viaduct spanning the Blisworth road and a 
canal, half a mile from Northampton. Had not the impact been 
sufficient to thrust these heavy obstacles off the rails, a horrible 
catastrophe must have penne The second attempt was on the 
London and North-Western line on the following night. The spot 
was on the Northampton and Peterborough branch, at the point 
where the London and North-Western is crossed by the Midland 
line to Bedford. Here, within the dar‘sness caused by a wide 
bridge spanning the former company’s line, a large grindstone, 
with its wooden stand, was laid upon the up-road, and it is sup- 
posed that a crowded excursion train returning about midnight 
from Skegness by the London and North-Western line, crushed 
into it with sufficient force to smash the stone and sweep the wood- 
work clear of the track. The third attempt was made on Friday 
night upon the Midland Manchester express, the corresponding 
train to that which met with disaster last week, and within a mile 
of the company’s station of Wellingborough. The obstruction was 
arranged near a viaduct crossing the Nene Valley near Chester 
House, and was of a more substantial character than those pre- 
viously discovered, In this case two fish-plates were screwed 
together over each rail, and two stout iron bars were placed across, 
while a third had one end forced in the ballast, its upper end pro- 
Jecting so that it would penetrate the fire-box of the engine 
passing over, These obstacles were placed at such a point that if 
the train had left the rails it would Suse been precipitated down 
a 30ft. embankment. The escape of the train is regarded as 
miraculous, and solely due to its high speed and to the road being 
perfectly straight. So great was the force of the impact that two 
of the iron bars were bent into semicircles, and the fish-plates were 
ours 150 yards away, The fourth attempt was made on Satur- 
Bt, night, half a mile down the passenger line from Bedford 
eee. to Oakley Junction, and the obstacles consisted of three 
engths of 4in, timber laid across the metals, and some scaffold 
poles arranged longitudinally on top of them, so as to become 
jambed into the gear below the engine. These dastardly attempts 
Would ap ar to have been the work of thieves who, if they had 
Succeeded in wrecking the trains, would have plundered the 
Wreckage, 





| and the total production was 156,426,054 Ib. 


| 85 Ib, 


NOTES AND MEMORANDA. 

GERMAN possessions in Africa amount to 820,648 
square miles, 

AccorpinG to statistics supplied by Lord Brassey, the 
number of trained seamen in the British Navy, apart from the 
reserves, is 196,000, France has 50,000, Russia 32,000, and Ger- 
many 25,000, 


A simpLe method for a bicycle rider to determine at 


| what speed he is riding is to count the number of revolutions made 


by the crank in eighteen seconds ; multiply this by the gear and 
divide by one hundred, The result will be in miles per hour. 


THE exports of German coal in the first six months of 
this year were about 17 per cent. larger than those of the first six 
months of 1897. The export of coke decreased, comparing the 
same periods, from 1,220,(00 tons in 1897 to 1,186,000 tons in 1898. 
Germany imports, however, about 6,000,000 tons of coal a year, 
80 per cent, of which is sent from England. 


A COMMUNICATION was recently made to the Paris 


| Academy of Science by two gentlemen, MM. A. Bianchi and Felix 


Regnault, on the modifications undergone by the organs of the 
body during prolonged bicycle exercise, The study of the subject 
has been carried out by the use of the phonendoscope, and, as was 
to be expected, it is found that the effects are most severely felt 
by the lungs and heart. 


THe present drainage area of the Plata basin, in 
Southern South America, is, according to Dr. Bludau, 1,198,000 
square miles, being over two and one-half times that of the entire 
Pacific slope of the Andes. The minimum water discharge into 
the Plata estuary would, every twenty-four hours, make a lake one 
mile square and 1650ft. deep. About 74 per cent. of it would 
represent the flow of the Parané, and 26 per cent. that of the 
Uruguay River. 

To ascend the Alps by balloon is a feat which M. Shel- 
termi and Professor Heine will attempt at the end of the present 
month. The balloon has been made at Paris, saysthe Globe, and is 
now ready for the aéronauts, who are to make an ascent at Sion, 
in the Valais, for the purpose of studying and photographing the 
Alps. Temporary observatories will be established on several 
mountains and connected telephonically with Sion, with a view of 
assisting observers to study the direction of the winds so that they 
may start when a good breeze blows in the direction of the sources 
of the Danube. 


Some interesting data have recently been published by 
the Statistical Bureau of the (iovernment of India, in volume 
form, under the title ‘‘ Agricultural Statistics of British India,” 
from which we gather that in 1885 the number of acres upon which 
tea was cultivated was 283,925, and the total prodnction of tea was 
71,525,977 lb. In 1896 the number of acres under tea was 433,280, 
Coffee does not show 
the progressive increase of cultivation exemplified by tea. In the 
year 1885 the number of acres under coffee was 237,457, and the 
yield 34,959,295 lb., but in 1896 the larger area of 289,084 acres 
only produced 26,086,902 Ib, As to cinchona, the number of acres 
under cultivation, and the number of trees in permanent planta- 
tions, have decreased since 1885, the quantity of bark collected in 
1896—{7, viz., 1,491,566 lb., being the least obtained since 1889. 

AN engine actuated by carbon dioxide was recently 


exhibited at a meeting of the Franklin Institute, Philadelphia, by 
the inventor, Mr. W. F. Roberts. The engine was a triple- 


| cylinder machine, 2in. s0re and 2in, stroke, double acting. The 


cylinders are fitted with positive automatic cut-off valves, operated 
by a cam mechanism, and cutting off at jin. The claim is made 
that the engine is capable of running at 2000 revolutions per 
minute under a pressure of 1500 1b. per square inch, and of 
developing under those conditions 2:-horse power. The total 
weight of this horizontal form of engine, including bed-plate, is 
The engine is supplied with gas from steel cylinders con- 
taining the carbon dioxide in the liquefied state, communication with 
the cylinders being established through a small copper pipe, coiled 
in the form of a helix. In this helix the gas is heated until the 
desired pressure is obtained. 


THE Rivers Pollution Commissioners standards of per- 
missible composition of sewage are as follows :—Organic carbon, 
2°0.; organic nitrogen, 0°3 ; albuminoid ammonia, nil ; absorbed 
oxygen, nil ; in parts per 100,000. The Commissioners also require 
that a certain degree of alkalinity or acidity is not to be exceeded, 
that the matter in suspension is not to exceed three parts per 


| 100,000 of dry mineral matter, nor one part of dry organic matter ; 
| that there shall be no visible colour in a stratum lin. deep when 


viewed in a white dish, nor any metal except calcium, magnesium, 
potassium or sodium, present toa greater extent than two parts per 
00,000 ; while a limit is also set to free chlorine, arsenic, and 


Thames Conservancy in the upper reaches of the river recognise 
as a ‘‘ good effluent’ any effluent which gives less than 0°2 parts 
per million of albuminoid ammonia. 


DurtneG 1897 there were 1015 separate fatal accidents in 
and about all the mines and quarries, more than 20ft. deep, in the 
United Kingdom, involving the loss of 1102 lives, showing, on 
comparison with the previous year, an increase of eleven in the 
number of accidents, and a decrease of eighty-six in the number of 
lives lost. It is satisfactory to notice the statement that the 
decrease in the death-rates mentioned in the two previous reports 
continues, and that the death-rates for last year are the lowest 
hitherto recorded. So far as explosions of fire damp or coal dust 
are concerned the year 1897 is described as an annus mirabilis, 
for the deaths by accidents from explosions formed a smaller pro- 
portion of the total number of fatalities than in any previously 
recorded year, the exact proportion being only 1°9 percent. An 
examination of the causes of these accidents brings into view two 
striking facts—first, that most of them were due to open flame, 
either of naked lights, of matches, or of safety lamps illegally 
opened ; and, secondly, that not a single fatal ignition of gas or coal 
dust can with certainty be ascribed to the flame of an explosive in 
shot-firing. Falls of ground were responsible for 490 deaths. 


Ir is never impossible to graphically determine the 
tensile strains to which a part in deflection is subjected when the 
moment of deflection and the force acting in a longitudinal direc- 
are known; but the usual formule for tensile strain only lend 
themselves with difficulty to graphic solutions, an investigation of 
the moments of inertia involving tedious and complicated graphi 
operations. M. Lucien Anspach observes in the Revue Universelle 
des Mines that the methods by moments of inertia may be super- 
seded by a more speedy method, that of ‘reduced areas ”— 
surfaces réduites—which is applied by the author to various cases of 
deflection in straight parts, while recalling the line of reasoning on 
which depend the general formule connected with deflection. 
When the problem of the resistance of materials is susceptible of 
an analytical solution, the method by reduced areas has the advan- 
tage of only involving simpler calculations with slighter mathe- 
matical knowledge than those required by the ordinary method. 
The modulus of the triangle may be calculated with the greatest 
ease by a determination of the reduced areas, while it gives very 
long calculations when the ordinary method by determining the 
central ellipse of inertia is employed. As regards graphic diagrams, 
when the problem cannot be solved analytically, the new has over 
the old method the advantage of being easier to understand and 
retain ; it is also far more expeditious, especially if the graphic 
investigations be limited to the construction of reduced areas, and 
if recourse be had to experimental methods, which with a little 
care, give sufficiently correct results, 
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MISCELLANEA. 


THE great telescope for the Paris Exhibition of 1900 is 
#rid to be making good progress, and it is expected that a magni- 
fying power of 10,000 will be used on occasions, but 6000 will be 
the normal. The aperture will be 1} metre, or nearly 49}in., the 
focal length being nearly 197ft. 


An observatory on Pike’s Peak is to be built by the 
Manitou and Pike’s Peak Cog Railway Company, and the contract 
has been signed for the construction of the tower. It is proposed 
to mount in this tower four powerful telescopes for the benefit of 
visitors—and the profit of the railway company. 


At a meeting of the Electric Lighting Committee of the 
Middlesbrough Corporation it was reported the Middlesbrough Cor- 
poration Electric Lighting Order had received the Royal] assent, and 
the Committee ordered that Mr. Robert Hammond, of London, 
the consulting electrical engineer to the Corporation, be asked to 
visit Middlesbrough to receive the instructions of the Committee 
with regard to the scheme to be adopted. 


Tue death is announced this week of Mr. M. Gledhill, a 
director of the Manchester branch of Sir W. Armstrong, Whitworth, 
and Co., Limited. Prior to the amalgamation of the above two 
companies, the late Mr. Gledhill had for a great many years the 
entire control of the engineering department of Sir Joseph Whit- 
worth and Co.’s works at Gorton, and filled a similar post since 
the amalgamation. Although, perhaps, not very prominently 
known outside the important works with which he was identified, 
Mr. Gledhill’s exceptional abilities as an engineer were generally 
recognised, and his unfailing geniality and courtesy won him the 
highest esteem of all with whom he came in contact. 


Tue Ferries Committee of the Clyde Navigation T.ust 
have decided to order the construction of a new vehicular steam 
ferry with movable high-level platform of the same type as has 
proved so successful at Finneston, in Glasgow harbour. The new 
ferry, which is to be capable of carrying one-half more vehicles 
than the first one, is to be stationed at Finneston, and the existing 
one is to be removed to Govan, where there is at present a vehi- 
cular ferry, but not of the high-level type. The builders and 
patentees of this class of ferry—which was quite unique at the 
time of its introduction eight years ago, and which was folly 
illustrated and described in our columns in October, 1890--are 
Messrs, William Simons and Company, of Renfrew, who will in all 
likelihood be commissioned to build the new and enlarged vessel. 


Messrs. Botckow, VAUGHAN, AND Co. are adopting ex- 
perimentally at one of their pig iron making works the Nehling cast- 
ing process, which is said to have given good results abroad, The 
coke ovens which the North-Eastern Steel Uo, are about to erect close 
to their Acklam blast furnaces at Middlesbrough will be of the 
Semet-Solvay type, and will recover the by - products. Sir B. 
Samuelson and Co., at the Newport Ironworks, Middlesbrough, 
who were the first in this country to adopt the plan of manufactur- 
ing their coke in ovens erected close to the blast furnaces in which 
it would be consumed, adopted the Simon-Carves type, except for 
the last fifty, and these, which have just been completed, are of 
the Otto type—a type largely adopted in Germany—but these 
fifty at the Newport Works are the first to be erected in this country. 


THE monthly returns that have so far been issued by the 
engineering trade unions show a continued reduction in the number 
of unemployed members. The Steam Engine Makers’ has now very 
little over ? per cent. of its total membership on donation, whilst 
in the Manchester district practically a ‘‘ clear book ” is reported. 
In the United Machine Workers’ Association there are now only 
3} per cent, on donation, and it is interesting to note that three- 
fourths of the total number of unemployed are members of the 
Oldham and Bolton branches. Throughout Lancashire this society 
has about 5 percent. on donation, whilst in the Manchester dis- 
trict there are only 1} per cent. on this benefit as compared with 
2 per cent. last month. The returns as to the state of trade con- 
tinue of a most favourable character, activity being reported from 
practically all the leading centres, 


Tue large increase in the import of machinery and 
implements into Gothenburg is attributable to the extensive 
development of the industries of Sweden, says Mr. Consul Duff, 
textile machinery, which is chiefly imported from England, 
playing the most important part. Woollen machinery is, however, 
also imported from Germany ; cotton machinery exolusively from 
England, excepting some classes of finishing machinery, in which 
continental makers seem to endeavour to take a lead. In boilers, 
on the other hand, no country can compete with Engiand for 
high-class workmanship and reasonable prices. With regard to 
engines, an English engineering firm in this place, and one of the 
leading importers of machinery and implements, states ‘‘that after 
importing solely British engines for many years, they bavereluctantly 
had to go to the Continent for high-class engines, mostly on account of 
superior construction, those makers not being afraid of guaranteeing 
a low steam consumption. English makers, as a rule, are not 
inclined to give any guarantees.” 


Frencu artillerymen are quite enthusiastic over the 
merits of the new field gun, which is said to be giving the most 
marvellous results. Not only does the gun fire twenty-four shots 
a minute, but the accuracy of this almost continuous fire is re- 
ported to be perfect. With the old quick-firing guns, which 
required to be aimed after each shot, the men were inevitably 
disposed to lose their heads in the excitement and rush of the 
moment, with the result that the firing quickly became wild. The 
new gun not requiring to be re-aimed, this drawback disappears. 
Once the direction is obtained, each shot gets home with infallible 
precision, while if it is required to alter the direction to either 
side of the range the change is effected with the utmost swiftness 
by an extremely simple mechanism, The new guns are being 
turned out with great rapidity, and by the end of the year the 
army corps on the eastern frontier will be armed with them, says 
the Army and Navy Gazette. The expenditure of ammunition is, 
of course, enormous, and two ammunition wagons instead of one 
are now attached to each gun, which, though longer, is lighter 
than that it is to replace. 


Ir is certainly a strange comment upon the suggestions 
for a general reduction of national defences uttered by the Tsar 
on August 24th, that last week the Russian Press announced the 
formation of two new military districts, one in South Russia and 
the other in Poland, as well as the formation of new Cadet Corps 
for the training of youths for ultimate service in the Russian 
Army. It is now reported in a semi-official journal of St. Peters- 
burg that shipbuilding is to be revived in the North of Russia at 
Archangel, and on the island of Solombala connected with 
Archangel by a floating bridge. Peter the Great visited Arch- 
angel in 1693, and built a naval wharf on the adjacent island, 
which he peopled with seamen and workmen. Admiral Ver- 
schovski, Chief of the Principal Department of Shipbuilding, has 
recently visited Archangel and inspected the harbour of Solombela, 
and it is believed that this journey has been undertaken with the 
idea of reviving the shipbuilding industry at these places, As 
iron vessels were gradually introduced the wooden-built ships went 
out of use, and shipbuilding naturally ceased at Archangel, as the 
cost of transport of metals thither was so great. _ With the com- 

letion of the railway to Archangel, and of the Perm to Kotlas 
ine, it will be possible to transport at a much cheaper rate iron and 
steel from the Ural Mountains and also from South Russia, and 
this will lead to the resumption of building war vessels at 
Archangel and Solombala, he harbour and workshops at the 
latter place have fallen into such a state of decay that everything 
will have to be set in order anew, and Admiral Verschovski has 
already ordered certain steps to be taken for the improvement of 
the harbour arrangements, 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
“correspondents that letters of inquiry addressed to the public, and intended 


for insertion in this column, must in all cases be accompanied by a large 
i i the writer to hi , and stamped, in order 
us may be P athens Mog aay = Mn No 
notice can be taken of communications which do not comply with these 
instructions. 
*,* All letters intended or insertion in Tom Enatnger, or containing 
rs aS rs oe oe ate ee 
not ily for ication, tasa 
whatever can be taken of anonymous communications. 
*,* We cannot undertake to return drawings or manuserepts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 


Simpiex.—If we understand your question aright, you will find what 
you want in Molesworth, page 215 et seq. 

G. P. (Bow).—Write to the Secretary of the Admiralty, Whitehall. You 
will obtain a printed circular, which will give you full information as 
to the steps to be taken to enter the Navy as an engineer. 





INQUIRIES. 


SPENCE'’S METAL. 
Sir,—I would much like to know the address of a maker or seller of 


Spence’s metal. 
September 14th, H. M. 8. 





SHEET CELLULOID. 
Sir,—Can any one give me the address of any firm where I can buy 
sheet celluloid (transparent) ? 
September 18th. G. F. B. 





CHAIN NETWORK. 
Sir,—Can any reader inform me of the name of any firm making fine 
chain network, such as used for purses, &c.? 
Littlehampton, Sussex, September 13th. Mal. 





WEIKUM TURNTABLES. 

Sir,—We shall be much obliged to any reader who will inform us 
who are the makers of the turntables for small locomotives, marked 
‘*Weikuin,” which are commonly used in Australia, 

London, September 13th. H. R. M. anv Co. 





PYRITIC SAND IN PORTLAND CEMENT CONCRETE. 
Sir,—-Can any of your readers inform me if sands containing a 
moderate proportion of iron pyrites, as, for instance, in the tailings from 
stamp batteries working on pyritic gold ores, are likely to be prejudicial 
to the stability of any important work in Portland cement, either by 
subsequent decomposition or chemically 7 
September 18th. G. %. P. 





FRICTION CLUTCHES. 

Srr,—Will any correspondent kindly let me know if there is any 
reliable formula for calculating the brake horse-power of friction clutches 
at varying speeds? I should be glad of opini as to di ter an 
width to make a clutch to transmit, say, 500 brake horse-power at 200 
revolutions per minute. Failing formula for calculation, I should be 
glad of ready method for practical test. Any information would greatly 


oblige. 
Hemel Hempstead, September 14th. Cc. F. A. 








MERTING NEXT WEEK. 
Tae InsTITUTION oF JunIOR Enoiveers.—Saturday, September 24th 
Visit Sir David Salomon’s Workshops, Laboratories, &c., at Broomhill, 
Tunbridge Wells. Train leaves Cannon-strect at 1.35 p.m. 








DEATHS. 
On the 12th inst., at his residence, “ Northfield,” near Broadstairs, 
Joun Swain, of Burleigh House, Camden-road, London, aged 69 years. 
On the 8ist ult , at Kurracchee, of enteric fever, Lieut.-Colonel Henry 
——_ ait C.1.E. and R.E., Director of Telegraphs, Persian Gulf, 
aged 48. 
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AN EIGHT HOURS DAY. 


A SUNDERLAND correspondent of the Times gives an 
interesting account of an experiment carried out by 
Messrs. Short Brothers, shipbuilders, of Pallion. His 
communication will be found complete on another page. 
It is altogether in favour of the eight hours day, Messrs. 
Short stating that the men work better and get more 
out of the tools than they did under the old system. 
The experiment has been extremely instructive, and no 
doubt it will be used—probably rashly enough—by the 
advocates of the eight hours day. Yet, we think that, 
satisfactory as the result has been in Messrs. Short’s 
case, this experiment leaves the whole question just 
where it was. Its principal value lies in shaking faith in 
rigid, unyielding rules, and thereby inducing employers 
and employed to consider a certain problem which has 
never received the attention which it not only deserves 
but positively demands. 

The problem is this: Is there any good reason why 
the working week should consist for all trades, and all 
localities, of a fixed number of hours—forty-eight, or 
fifty-three, or fifty-one, or any other number? That 
such uniformity is regarded as a species of fetish by 
employers and employed alike seems to be certain. 
We ask why? What is the necessity for such 
uniformity? Does it promote the prosperity of the 
country? Is it essential to the success of a trade 
or manufacture? Has it any foundation deeper 
than custom, or fashion, or habit? There may be 
excellent answers in the affirmative to these questions, 
but we have never yet heard them stated, and we venture 
to assert that not one of our readers out of ten has ever 
asked the questions himself or ever heard of them until he 
saw this page. Let us examine this matter of labour hours 
with a little care, and try if it is not practicable to arrive 
at some rational idea concerning why and wherefore. 
At the very outset we see that an eight hours day has no 
more definite meaning than is implied by the ringing of 
a bell or the sounding of a hooter at fixed hours. These 
things have but a vague and shadowy relation to the work 
done in a workshop or a shipyard. Messrs. Short’s ex- 
perience is conclusive, so far as it goes, on the point. 
It is obvious that no human being ever works for eight 


hours, or even three hours continuously, outside of a 
cycle track. Men have been known, we believe, to ride 
in races for twenty-four hours at a stretch without once 
ceasing to work the pedals. But nothing at all approach- 
ing to this is to be found elsewhere. No man files con- 
tinuously without stopping for even an hour, much less 
a day; nor does he saw wood, or close rivets, or wield a 
hammer in a forge. All so-called labour consists of mus- 
cular exertion and rest. The former pays the employer, 
the latter does not—at least, directly. We may then 
divide the so-called working time of any workman into 
two parts—one spent in remunerative labour, the other 
spent in doing nothing for his employer. The relative pro- 
portions of these two periods are of the utmost possible im- 
portance to theemployer. That he will not get the whole of 
the man’s time is certain. How much of it is he likely to 
get? To put this in another way, and thereby perhaps 
make the matter we are discussing quite clear, let us 
suppose that an erector is paid 8d. per hour, and he has 
an eight hour day. For this he is paid 5s. 4d. Out of the 
eight hours we have to deduct half an hour for breakfast 
and an hour for dinner. These periods represent 1s.; 
the practical effect is that the employer pays not 8d. per 
hour for eight hours’ work, but 10d. per hour for six and 
a-half hours. Let us suppose that the workman rests 
himself, or at all events stops working several times, 
amounting altogether to another hour, and we find that 
the net result to the employer is a day of five and a-ha’f 
hours at a fraction less then 1s. per hour. The time 
taken for meals is a legitimate deduction, whether it be 
long or short, and can be reckoned on with certainty ; 
but the time during which any one man is not working and 
yet drawing his wages cannot be reckoned on. In other 
words, there is an average personal equation for each shop, 
or mine, or shipyard, or factory ; and the pecuniary value 
represented by the unascertained factor is of the utmost 
possible importance, not only to the employer, but to the 
trade of a district and a country. 

Our readers will readily understand that pages might be 
filled with a disquisition as to the conditions which fix the 
amount of what, for want of a better phrase, we shall 
term waste time. It obviously depends for its magnitude 
on a multitude of causes which we cannot even attempt 
to enumerate here; but we may say that the whole 
theory of piecework is involved. A man working by the 
piece will waste less time than will a man working by the 
day. The time wasted in workshops is an extremely 
variable quantity. The commercial success or failure of 
an establishment not unfrequently depends on it, and on 
it alone. If, now, we push our inquiry a little further 
we shall find that the amount of time wasted depends, 
other things being equal, on the nature of the work 
done, and on the conditions under which it is done. 
Thus, for instance, a man running a small lathe in a 
well-warmed, well-lighted shop is in a more favourable 
position to work on steadily without rest than is a man 
painting an iron bridge in winter, or a man rolling sheets 
in a black-plate mill. The practical result is that the 
length of the day being fixed, the lighter the labour and 
the more favourable the conditions the less will be the 
time wasted ; and it is very easy to see that under some 
conditions, and within some environments, the time 
wasted may bear a very large proportion indeed to the 
time utilised. In considering what the hours of labour 
ought to be, instead of doing as is always done, and 
taking account only of the utilised time, we ought to 
begin by considering the wasted time as being by far the 
more important factor of the two. 

If our readers have followed us thus far, they will 
begin to anticipate the proposition which we are about 
to advance—to wit, that it is opposed to sound com- 
mercial principles to fix the length of the working day 
without regard to the nature of the work done, or the 
conditions under which it is done. Messrs. Short’s 
experiment supplies an admirable illustration of what we 
are endeavouring to convey. They had a53 hours week; 
that is nominally a nine hours day. They found that 
the percentage of wasted time was very large. It is true 
that for a great deal of this they did not pay wages, but the 
firm nevertheless lost money for very obvious reasons. 





It was, we are told, quite common for a man earning 
29s. a week to lose on an average three quarters per 
week, simply because he could not rise in time to be at 
the yard at 6a.m. But Mr. W. Allan, of Sunderland, had 
found this out long before. The winter on the Tyne, and 
the Wear, on the whole North-East Coast indeed, is 
dreadfully severe, and tells heavily on the men. Mr. 
Allan has found great benefit result from adopting the 
eight hours day, and we see no reason to doubt that 
Messrs. Short will find it equally satisfactory. But it 
does not in the least follow that because eight hours is 
the best day for a shipyard on the Wear, it is also the 
best day for a machine shop in Birmingham. To say 
that it is, is to ignore, first, the nature of the work to be 
done; and secondly, the environment of the workers. 
All this leads us back to the starting point, to the 
original questions which we have asked. Why should we 
have a fixed length of day for all trades carried out 
under all sorts of circumstances and conditions? We 
do not think it is possible to bring forward any valid 
reason. In practice a great many operations of life 
adjust themselves to each other, and to their environ- 
ment, almost, if not altogether, automatically. The 
working day does this; it is a matter of common know- 
ledge, indeed, that the state of the weather materially 
affects the output in certain trades. The great- heat of 
last week in some cases stopped work altogether, 
and we do not doubt reduced it more or less all 
round. Wise employers have found it greatly to their 
advantage to heat their machine and erecting shops in 
winter, knowing that thereby they get more out of their 
men. As we have said, there is invariably a margin of 
waste time, and this augments or diminishes in amount 
automatically, and in spite of every effort to affect it, with 
the conditions of labour. It is to this margin that 
attention should be directed. Itis in reducing it that 





economy is to be effected; and probably less is known 
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about it than almost any other question of shop control 
or management or output. Put into a nutshell, our 
statement of fact is that we may call the working day 
what we please; but unless its duration is suitable to the 
work done and the physique of the workers, the nominal 
working day will be much longer than the real working 
day. This is a truth that Messrs. Short and Co. and 
Mr. W. Allan recognise and act upon; and it is to be 
hoped that very many other employers will follow their 
example, and not necessarily reduce the number of hours 
per week, but ascertain for themselves whether they 
have hit upon that number of hours of work which 
under all the circumstances is accompanied by the 
smallest percentage of waste time. 

Unfortunately, neither the workman nor the employer 
approaches the subject from any point of view akin to 
that which we advocate; the one clamours for short 
hours all round, the other is equally urgent in refusing 
them ; both sides are wrong. Circumstances alter cases. 
There is really no valid reason why the bricklayer and the 
mason, and the carpenter and the foundryman, and the 
smith and the coal miner should each and all work, or 
offer to work, the same number of hours per day. There 
is no reason why the working week should be the same 
length in any two machine shops; the duration of the 
period of labour should be permitted to vary with the 
conditions. In point of fact it either does actually vary 
now, or else there is a continual struggle going on 
between the shop foremen and the hands to prevent 
adaptation taking place. When we come to think of it, 
it appears to be about as reasonable to make the length 
of the working day uniform all round as it would be to 
have boots of only one size for every working man in the 
kingdom. 


WIND PRESSURE. 


THE most noteworthy portion of Sir John Wolfe Barry's 
address, as President of Section G at Bristol, was that in 
which he dealt with “ Wind Pressure.” For several years 
after the introduction of iron bridges and roofs, little or 
no attention was paid to the effect of wind stress. It 
was held that if the bridge or roof were strong enough in 
other respects, it must be strong enough to withstand 
storms. Its very weight would impart stability. Certain 
events tended to upset this pleasant theory. The 
structures became lighter. Economy was practised in 
material. Redundant scantling was minimised; and so 
it came to be understood that something like an accurate 
estimate of the force of the wind had to be formed. It 
would be waste ef time to go over familiar ground, and 
detail the various investigations and inquiries which led 
at last to a standard being laid down by the Board of 
‘Trade, according to which structures intended to satisfy 
the inspectors of the Board must be able to carry a wind 
pressure of 561b. on the square foot. If we are not 
mistaken, it was Rankine who first crystallised these 
tigures out of a multitude of more or less conflicting and 
agreeing data. Sir John Wolfe Barry is the first engineer 
of eminence who has had the courage to say that 
the figures are entirely wrong, and that in this country, 
at all events, the maximum wind pressure on any 
engineering structure never exceeds less than half 56 lb. 
on the square foot. The way in which standard figures 
have been arrived at supplies an excellent example of 
the folly of arguing from the particular to the general. 
It seems to be quite true that in certain great storms 
the wind has exerted a pressure as much as 56 lb. on a 
vane one square foot in area. But there is no known 
instance in which it has exerted a measured pressure of 
5600 lb. on a surface of 100 square feet. It is possible 
that such a pressure may have been reached, but, if so, 
no one has any knowledge of the fact, and it can there- 
fore form no legitimate basis for action. 

The way in which this 56 lb. estimate has been incul- 
cated is an instructive, and indeed touching, illustration of 
the effect of what has been graphically termed “ cocksure- 
ness,’ that is to say of the dogmatic methods of some 
persons, and the lack of courage with which they are 
accepted as sound by others. A certain man with a 
certain reputation makes a statement; half a dozen of 
his admirers accept it with delight, the rest of the world 
dare not for its life contradict or manifest doubt. Even 
in science Mrs. Grundy is powerful. There is an enormous 
simount of the world’s work done in a particular way, not 
because it is right, but because some one says it is, and 
no one has the courage to say it is not. In a delightful 
book forchildren, we have the lines, ‘‘ You mustnever never 
doubt what nobody is sure about.’ This seems to be a 
very general rule of life, and engineers, at all events, follow 
it closely enough. Sir John Wolfe Barry lifts up his 
voice, and tells us that the whole story of wind pressures 
is fundamentally wrong, and that great sums have been 
and are being wasted in providing against stresses that 
can never be set up. An old folk-lore legend tells of the 
traveller who, arriving at an inn one night, and being 
warmed and comforted at the fire, straightway began 
to weep copiously, and being much pressed to share his 
grief and thus lighten his heart, to say nothing of satis- 
fying the burning curiosity of those standing by, in a 
little while said that it had occurred to him that at 
some future day the keystone might tumble out of the 
arch which carried the chimney breast, and so the 
masonry falling on those who would sit as they did, 
warming themselves, and thinking of no evil, those 
future folk would be slain, or at least grievously maimed ; 
whereupon the landlord and his wife and the remainder 
of the paying guests at the inn began to weep, and 
indeed could not be restrained as they contemplated the 
mischievous possibilities of the. Mightbe. It is even so 
with the Board of Trade, who contemplate the efiect of 
storms in the same spirit as did our highly sympathetic 
traveller that of the keystone. As we read Sir J. Wolfe 
Barry’s words, we ask ourselves, are such things true 
only of wind pressures? Indeed it will be seen that he 
himself gives instances of other dominant errors. How 
many things do we do and accept in the present day 





simply because no one has the the courage to say, ‘* I do 
not think that is true ?” 

As decade after decade passes we find that dogmatic 
assertions spring up, are eine to be entirely erroneous, 
dismissed to the limbo of the past, and replaced by another 


series of statements just as dogmatic and just as likely to | scheme, which it is expected will now soon be in actus! 
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be untrue. We begin at last to gauge the real merits of a 
man by the modesty with which he repeats that at best 
he thinks such and such a thing is possibly true; and 
the mere fact that a man dogmatises on any scientific 
subject invariably relegates him, so far as we are con- 
cerned, to a second place in the world of science. Indeed, 
at this moment, perhaps more than ever before, is 
caution needed. In physics, a whole world of so-called 
fact seems to be slipping from under our feet ; and there 
is scarcely an accepted theory which is not assailed, or a 
statement which does not find refuters. We see with 
wonder that much accepted by those taught has been 
taken for granted by teachers who have not ex- 
plored their ground as they ought; and we hear 
with surprise of facts kept back, or disregarded, 
simply because the observer has either entirely failed to 
grasp their significance, or has not hesitated to avoid 
spoiling a beautiful theory by referring to them. This 
question of wind pressures supplies an admirable case in 
point. There is absolutely not one scrap of evidence 
that the pressure exerted on a board I1ft. square must be 
exerted on every square foot, say, in the side of a house. 
But there is, on the other hand, ample evidence avail- 
able to make us doubt the accuracy of such a conclusion. 
Anyone who has watched the action of wind on any 
structure, must have learned if he knew how to observe 
and deduce, that the distribution of wind pressure is 
very peculiar, and greatly affected by currents. We have 
to consider not only what is taking place in front of a 
plane exposed to the wind, but what is taking place 
behind it. If when on the bridge of a steamer in a gale, 
we stand close up to the breast cloth provided as a screen 
for the officer on watch, we shall find that our faces are 
exposed to the full fury of the blast. If we move back 
about a foot, we find ourselves in a dead calm. If we 
could see the wind we would find the solution of what 
is a puzzle to many persons. The wind breaking against 
the breast cloth is forcibly detleeted upward, and the 
blast passes away astern over our heads. This peculiar 
sheltering action takes place under almost all cireum- 
stances. Indeed. it is not too much to say that nothing 
like uniformity of pressure ever exists on any large 
structure which has different planes. The effort on a 
lattice girder, for example, must be varied and complex 
in a way that defies all calculation. 

Far be it from us to assert that there is no such thing 
as accurate knowledge in science, and, above all, in 
engineering. That is not the lesson taught by us any 
more than it has been taught by Sir John Wolfe Barry. 
But it is none the less certain that a great deal which is 
not true circulates as useful information. Men are apt 
to forget that it is next to impossible to carry out such 
an exhaustive investigation of nature’s secrets in any 
department that they can say with truth that nothing 
remains to be learned. In drawing deductions we would 
particularly warn our younger readers that the more 
important the consequences of a statement are likely to 
be, the more careful should the enunciator be that his 
inquiry has covered all the ground. It is sometimes 
said that a patent trial is a great waste of time; in a 
sense this may be true, but there is no better school in 
which to learn precision than a law court in which 
a great patent case is being tried. The sifting of state- 
ments, and inquiry after not only broad facts, but 
facts in minute detail, will open the eyes of those 
who are content as a rule, to accept general assertions as 
representing more or less detailed scientific truths. The 
mental discipline of cross-examination by an able lawyer 
is worth the pain it may give, and will hardly fail to open 
the eyes of the inexperienced as to what is and is not 
trustworthy evidence. There is a great deal known 
with absolute certainty by engineers, but unfortunately 
there is also a great deal which is held to be sound 
knowledge that will not bear the test of examination by 
high powers. If Sir John Wolfe Barry cared to pursue 
his theme, he could set forth many fallacies to parallel 
this about wind pressures ; nor does he stand alone. We 
are not sure that the mistakes which have found their 
way to nearly universal credence among engineers could 
all be set forth in an octavo volume, much less within 
the limits of a presidential address. 
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ELECTRIC ENGINEERS AND THE COAL TRADE, 


AN impressive illustration of the manner in which it is 
ossible for electrical engineers to assist the coal trade is to 
be found in the latest development of the work of the South 
Staffordshire Mines Drainage Commissioners. Science is 
being increasingly pressed into service for the benefit of man- 
kind through the medium of trade and commerce. Truly a 
willing handmaid of the human race, the more science is 
asked to do the more readily she responds. The latest idea 
is to keep the South Staffordshire coalfield free from water 
by simply moving a lever at a central electric station. This 
will switch on the current to about fifty small pumps in 
different parts of the coalfield, and they will go on raising 
water automatically all over an area of thirty-two square 
miles, thus greatly relieving the deep drainage pumps. This 
will enable thousands of tons of coal and other minerals to 
be obtained weekly, which otherwise would be quite water- 
logged. The scheme, which will cost about £20,000, was 
put forward—as we showed at the time—some little while 
ago, but has been in abeyance because of the doubt that 
existed as to getting cheap electric power. But the Com- 
missioners are. now pressing it forward again, because the 
Midland Electric Corporation for Power Distribution, 
Limited, has recently succeeded in obtaining parliamentary 
sanction to begin work, and it will therefore be able to 
supply the Mines Drainage Commissioners with the neces- 
sary power at very low rates. The Commissioners are to be 
commended for the courageous way in which they continue to 
grapple with the water. Physical difficulties which it was 





impossible either to foresee or control—namely, the closin 
up of old workings disused for more than twenty years 
brought to a deadlock the £100,000 Tipton decp-drainage 
scheme. But, nothing daunted, the engineers to the Cam 
missioners—deep drainage, Mr. Edmund Howl; surface 
drainage, Mr. K. B. Marten—-have devised this further 


operation. Although the quantity of surface water to be 
diverted from the mines is 3,000,000 gallons per day on an 
average, the proposed new pumps must be able to lift on an 
emergency 25,000,000 gallons a day in storm time. heso 
pumps will be required to raise water only to heights of 1oft. 
15ft., or 20ft., and they will stop water from going down to 
the deep mines, whence it would have to be lifted 400ft, or 
600ft. by the existing large steam-driven pumping engines 
The water which the Commissioners have to pump from the 
deep in the Tipton district has been reduced from 36,000,000 
gallons per day in 1873 to 9,000,000 in 1898, and the new 
scheme should further lower it to 6,000,000 gallons per day 
in 1899 or 1900, At the present time the Commissioners’ 
engines have to pump twenty-four tons of water to one ton 
of mineral raised ; while if the water raised by private pump. 
ing engines is added, the proportion is the enormous one of 
twenty-eight and a-half tons of water to one ton of mineral, 
Messrs. Marten and Howl's paper this week before the 
Institute of Mining Engineers was received with sympatheti:. 
interest, and the same sentiment found expression when the 
members of the Institute afterwards visited the site of the 
proposed new works. 


THE POSITION IN THE COAL TRADE. 

Tur situation in the coal trade is now distinctly defined, 
Iv was mentioned in THr ENGINEER last week that the 
miners had declined what has been called ‘the cfier" of 
the coalowners for an advance of 24 per cent. in wages from 
the 1st of October to the 1st of January, 1899. Thatarrange. 
ment was coupled with the condition that from the 
1st of January, 1899, for a period of two years, wages were 
to be regulated by a Conciliation Board, with an unalterable 
minimum of 30 per cent. above the standard rate, which is 
the present wage, and a maximum of 45 per cent. above the 
standard. It is not quite correct to call that arrange 
ment an “offer” on the part of the employers, sceing 
that it was the result of a conference held on July bth 
at the Westminster Valace Hotel between representatives 
of the coalowners and miners. Although the immediate 
advance was not important, the general impression was that 
a very good bargain had, on the whole, been made for th: 
men, who were thus guaranteed against any fall in wages 
below the present standard, with a prospect of their re- 
muneration being increased by 15 per cent. The agreement, 
ofcourse, was conditional on its being accepted by the men. 
As on previous occasions the miners have loyally followed 
their leaders, there was no apprehension of a departure {rcm 
the ordinary course in the present instance. A surprise, 
however, was in store both for the coalowners and the miners’ 
leaders, for in both Lancashire and Yorkshire, which are the 
key of the position, the proposed advance of 24 per cent. has 
been rejected as inadequate, and the men are standing out for 
10 per cent. These are the circumstances under which another 
meeting of representatives of the coalowners and miners take: 
place in London to-day. It occurs at a peculiarly crucial 
period in the history of coal mining. The South Wales 
miners, after struggling for six months, have been worsted 
in their conflict with the coalowners, and the suffering has 
been so severe that the Welshmen are not likely to make any 
further fight for a long time to come. There is reason for 
supposing that the success of the South Wales coalowners 
may encourage the masters to-day to stand stiffly upon the 
lines of their former agreement, and leave to the men the 
responsibility of plunging the coalfield into a further 
conflict. It may be, however, that the difficulty 
will be met by compromise. It is quite clear that 
the men are more anxious to obtain a larger immediate 
advance than in insisting upon the collateral proposals which 
were agreed to at the previous conference. It is therefore 
probable that some concession may be made with regard to 
wages—possibly an advance from 23 to 5 per cent.—coupled 
with a repetition of the arrangement for the Conciliation 
Board, and a fixed wages basis for a period of two years from 
January 1st next. Such an arrangement, if come to, would 
secure peace in the coalfield of the United Kingdom for a 
period which would enable advantage to be taken of the 
present steady’ revival in business, for nothing could be 
more disastrous than any rupture in the relations between 
employers and employed at the present moment. A stimulus 
would also be given to the more sensible policy of settling 
trade disputes by conference and arrangement than by the 
foolish and suicidal system of strikes and lock-outs. 
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Steam Boiler Construction: A Practical Handbook Jor 
Engineers, Boilermakers, and Steam Users. By Warne 
8. Hurron. Third Edition. 18s. London: Crosby 
Lockwood. 1898. 

Ir Professors Huxley and Tyndall and all the leaders of 

the education movement be right when they say that the 

designers and constructors of machines should know the 
principles under which the machines have to work; if 
they are right in thinking that the designer of a machine 
should have an aim in view, and that aim should be the 
making of a machine which will more nearly approach 
the perfection of the process on which it is engaged, then 
this book does not point the way for the designers of 
boilers. But if the sole duty of the draughtsman and 
the designer of steam boilers is simply to find the 
dimensions, and describe the manner in which a steam 
boiler of a certain type is put together, then this book is 
the best that could be written on the subject. We think, 
however, a book on the construction of boilers should do 
both. It should give clearly the principles under which 
a boiler must perform its functions; it should supply all 
the more important experiments which prove the laws of 
combustion, of transmission of heat, of circulation, and 
of evaporation ; it should also provide all the rules arid 
tables found necessary for the computation at the draw- 
ing-office table, and it should also give the scantlings of 
steam boilers like those which are found in Mr. Traill’s 
book. This work gives ample rules and tables for the 
purposes of computation, but it does not treat of the laws 
of the generation of steam, nor give any experiments, like 
Mr. Donkin’s ; nor any scantlings, like Mr. Traill’s. 
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One notable feature of the book is its tables. There 
are tables of s ecific heats of solids and gases, of radiat- 
ing and absorbing powers of various materials, of heat- 
conducting powers of solids and liquids. There is an 
exhaustive table giving the composition of British and 
foreign coals, and another giving the composition of coal 
ash. Indeed, the feature of the volume is its encyclopedic 
character as regards tables. 

The first section of the work deals with heat. The 
author does not deal with it explanatorily nor exhaus- 
tively, but gives the meanings of heat, temperature, and 
absorption, ax a dictionary would give them. Nor does 
he lead the reader into the charming theories of com- 
pustion, nor guide him to think of the manner in which 
combustion can be brought about. No, he takes up 
liquid fuel, or straw, or megass, and shows by diagram 
and by description the kind of furnace which has been 
constructed for their consumption. We have a good 
sectional view of Urquhart’s spray injector, and of 
Holden’s, and good drawings of Vicar’s and Hender- 
son’s mechanical stokers. In the same section the author 
falls into the common error of giving the methods of 
calculation for obtaining the temperature of the furnace 
gases, as if that temperature were a fixed and definite 
function of each furnace. In all such things which vary 
so much by the conditions of the case, the practical man 
should be shown what really takes place in particular 
cases. Inthe case of furnace temperature, the record 
of the pyrometer, which gives the temperature of 
the furnace gases, should be shown. He will then 
vee that the mere opening of the furnace door to 
admit coal will cause the temperature to fall by as much 
as 200 deg., and that it varies much during the process 
of combustion every quarter of an hour. A practical 
method of finding the temperature of the furnace is 
viven, namely, by puns a ring of iron amongst the 
burning coal; but the temperature of the burning coal 
imay be very ditferent from the temperature of the hot 
vases, That the temperature of the furnace gases de- 
pends far more on the conditions of tiring than on the 
yuality of coal, is shown by the records of the trials of a 





are omitted. After the description of the boilers, the 
author gives a number of rules and tables as aids to the 
draughtsman in getting out quantities for their design, 
and he gives an exhaustive table showing the power 
obtained from steam, gas, and oil engines of different 
designs and horse-power. Towards the end of the section 
the author gives the different furnaces and arrangements 
for burning and developing steam from refuse fuels. 
There is a furnace for burning saw-mill refuse, the 
Heine safety boiler furnace for burning wood, Freyer's 
furnace for megass, and Whiley’s refuse destructor. 

The author devotes the final section to boiler mount- 
ings and fittings and auxiliary machines. He gives rules 
and tables for obtaining the sizes of safety valves to be 
used, as well as descriptions and good sectional drawings 
of them. He discusses at length the joints and arrange- 
ments of steam pipes. He gives the different separators, 
steam traps, blow-off cocks, and mud plugs, and 
sectional views of many kinds of fusible plugs. He 
shows how feed pumps may be designed for a given duty, 
and the size of injectors to use, and deals with the pre- 
vention of scale. He gives ‘the different economisers 
and feed-water heaters, and an excellent table of results 
of experiments made by Mr, Weir. He shows the 
manner in which the evaporative trial of a boiler should 
be made, and the test for the wetness of steam. He 
supplies long tables showing the results of the evaporative 
trials of almost all boilers, and he deals with boiler 
explosions. Finally, there is an excellent index. 

The book consists of 572 pages of octavo. The author 
has not troubled to take up the scientific side of the question 
of the generation of steam. Perhaps he delights not in it. 
Anyway, it is to other books that the reader must turn 
if he wishes to learn what to aim at in the design and 
construction of steam boilers. There are no experiments 
given to enable the reader to construct a theory for 
himself. Possibly, the author’s aim was to furnish the 
draughtsman with a trustworthy reference to guide and aid 


| him in working out the quantities for the design of boilers 


Lancashire boiler, with hand firing and with mechanical | 


stoking, given on page 50. With hand stoking the water 
evaporated per pound of coal was 6°85 lb., while with 
mechanical stoking it was 9:131lb. This higher result 
is simply due to the temperature of the furnace being 
kept as constant as possible. Yet the resulting tempera- 
ture by computation under both systems would be the 
same. There is an excellent table giving the calorific 
power of combustibles on page 44. 

The author deals with the effects of draught and of 
circulation in boilers in Section II. Views of natural 
draught chimneys are given, which few are much 
interested in, but there is not an illustration to show the 
inanner in which Mr. Howden or Messrs. Ellis and Eaves 
produce their forced or induced draught. The effects of 
heating the air necessary for combustion are not dwelt 
on, nor the effeets of the quantities of air supplied for 
producing complete combustion discussed. Mr. Weir 
has been experimenting on this for some years, and his 
results, which are of great importance to engineers, can 
be obtained, yet there is no mention of them here. It is 
ordinarily supposed now that the circulation of the water 
in boilers, and especially in water-tube boilers, contains 
the whole gist of the question of the generation of steam. 
On no other theory can the influence of the live steam feed- 
water heater be explained, yet our author dismisses this 
subject in a short page. In this section there is an 
excellent and complete table of the properties of saturated 
steam. 

It is when one comes to the third section of the book, 
and looks on it from the point of view of the draughts- 
man and of his requirements, that one is struck with its 
general excellence. Here the areas of the heating surface 
for different types of boilers are given, the design of the 
grate and the computations necessary for finding its area, 
the shapes and best position of the fire-bridges; the 
quantities necessary for a boiler which is to develope a 
certain horse-power, and the strength of ribbed furnaces 
ure given. For obtaining the dimensions of any part the 
author does not content himself by giving an algebraical 
formula to the reader to be interpreted as best he can. 
He always illustrates his formula by a numerical 
example, and so the reader is not left in any doubt as to 
the manner of application of the formula. 

In Section TV. the tests of strips of boiler plates are 
given in tables, and the weights of the boiler plates. 
Then follows the designs and calculations necessary for 
all the different kinds of riveted joints, with tables of 
efficiencies of those joints under all the different con- 
ditions of strengths of plates and of rivets, and then 
follows a description of the manner in which a boiler is 
caulked, and the different methods of staying the fiat 
surfaces and ends of Lancashire and Cornish boilers. 

In the next section descriptions and excellent sectional 
drawings are given of almost all the familiar types of 
boilers. The author begins by advising the reader how 
to select a boiler. He recommends ample water space 
to provide for efficient circulation of the water; he warns 
one against allowing the flames to come against cold 
surfaces at the beginning, which old views require 
modification in modern times. But with all the older 
types he supplies rules for obtaining the dimensions for 
any size. The part of the book on locomotive boilers is 
very complete and excellent, for he treats of the portable 
and stationary ‘‘ locomotive” type as well as of the railway 
boiler. The author describes also many vertical boilers, 
including Messrs. Cochran’s marine type, and the Essex 
boiler of Davey, Paxman, and Co. The section on water- 
tube boilers is full and complete; but, curiously, our 
author gives no evaporative results nor records of long- 
distance working of the Belleville boiler, which would 
claim so much interest in the country. Amongst 
the express types described are the Thornycroft, 
Yarrow, Reid, and Mumford. Two or three of the 
automatic feed arrangements are described, but the 
excellent devices of Mr. Thornycroft and Mr. Mumford 





which were already fixed in form. If this was the author's 
aim, and these the intended limits of his book, then he 
has succeeded admirably. The book is eminently suited 
for the engineering draughtsman, and a copy of it should 
be on his bookshelves. 


The Heat Efficiency of Steam Boilers, Land, Marine and 


Locomotive, with Tests and Experiments on Different 
Types; Heating Values of Fuels, Analysis of Gases, 
Evaporation, and Suggestions for Testing Boilers. By 


Bryan Donkty. London: Charles Griffin and Ccmpany, 

Limited. 1898. 

THE greater number of our readers are familiar with an 
ingenious poster which shows a possible ox endeavouring 
to climb out of an impossible teacup. The thing adver- 
tised is an essence of beef, and the root idea of the poster 
is that each teacupful of essence contains an ox. As 
we turn over the pages of Mr. Donkin’s book, we are 
reminded of the poster. We have in it the essence of all 
the books, papers, and reports concerning steam boilers 
which have been written, printed, and given to the world 
for many years at home and abroad. To state this much 
is, we think, to supply an excellent and complete reason 
why we shall not attempt to analyse the volume, or to give 
particular information as to its contents. It is worth 
bearing in mind that Mr. Donkin has stuck very closely 
to his voluminous text ; and consequently the purchaser 
must not expect to find the entire literature of steam- 
making concentrated in its pages. Mr. Donkin deals 
with the performance of steam boilers, not with their 
strength or the details of their construction; which 
things are quite another story. There are 311 pages in the 
volume, which measures 8}in. by 7in., a somewhat unusual 
size, excellent for Mr. Donkin’s purpose. It is profusely 
illustrated, and the illustrations are for the most part 
well printed. The greater number are diagrams. The 
book begins with definitions; in other words, with the 
classification of types, and each is accompanied by a 
diagram, making the particular features of the particular 
type intelligible. Thus we have a cross section of a 
Lancashire boiler, about lin. in diameter, let into the 
text, and the same with other boilers. These make very 
easy reading, and the arrangement of the text, the 
difference of type, and so on, are all designed to promote 
the same object. The greatest precautions, indeed, have 
been taken to render the book as handy as possible to 
those who consult its pages. Thus the second chapter 
is entirely devoted to an explanation of the headings of 
fifty tables, giving the results of 425 experiments on 
English and foreign boilers. We propose to take one of 
thes2 tables as an example of all. 

Selecting at haphazard, we have Experiments with 
Lancashire boilers, hand-fired, the efficiency varying 
from 42 to 58 per cent. We have the following particu- 
lars given:—Heating surface, general dimensions, area 
of grate, efficiency in percentage of heat value in fuel 
utilised, of boiler only, of economiser only, of both com- 
bined, pressure, temperature of gases, analysis of gases, 
water evaporated, name of fuel, heating value of fuel, 
air, year of test, authority, reference, experimenter, 
locality, and remarks. These are the principal heads ; 
but there are subheads as well, dealing with details. 

Leaving the tables, we come in Chapter IV. to a species 
of treatise on grates. A considerable number of grates 
is described ; but, in the first instance, our author indi- 
cates what the designer of grates should endeavour to 
accomplish. One quotation will introduce our readers 
to Mr. Donkin’s mode of dealing with the subject :— 

The only right method of testing the efficiency of a given grate 
with a given coal and draught is to analyse the gases of combus- 
tion, and thus to ascertain the percentage of air in excess, or the 
reverse. If too much air has been admitted to the grate the bars 
should be arranged nearer together ; if too little, they should be 
spaced out further apart. The quantity of air should always be 
slightly in excess of that a for perfect combustion, say, 
from 30 to 50 per cent. To allow too little air to reach the grate 
is directly an error ; noi should there be 100 per cent. in excess, 
Both extremes must be avoided, or the evaporation per pound of 
fuel will diminish, and the boiler efficiency decrease, As a rule, 





the tendency is for too great an excess of air to leak in. With all 
kinds of fuel, types of grate, fire-Lars, and boiler settings, thick- 
ness of fires, position of grate relative to boiler surface, &c., there 
is plenty of opportunity for an excess of air to penetrate, and 
analysis of the gas is the only way to rectify any faults in this 
direction. Care should be taken not to allow the grate and gases 
to be too near the heating surface of the boiler, particularly if 
internally fired. Mr. Spence’s experiments show that Ly lowering 
the grate 3in. from the furnace crown a much better boiler 
efficiency and evaporation were obtained. 

In this passage there is an obvious slip of the pen. 
‘* Too little air to reach the grate’ should evidently read 
** too little air to reach the fuel.” 

Mr. Donkin deals with mechanical stokers, surer- 
heaters, feed-water heaters, and such like, in the same 
terse, comprehensive fashion. He describes the appa- 
ratus first, tells his readers something about its advan- 
tages and disadvantages, and then gives them such facts 
as are available concerning its perfoimance. The chapter 
on the “ Transmission of Heat through Plates ’’ will be 
read, no doubt, with a great deal of interest. We sus- 
pect that many of our readers will rise from its perusal 
in our frame of mind. They will say that it is all 
confusion worse confounded ; and that information con- 
cerning the rate of transmission of heat through 
plates is of not the smallest practical importance, 
because it has no useful application. The results 


| obtained by different experimenters are too inconsistent 


to enable any general law to be established; and as 
Mr. Donkin points out, the experiments have all been 
made with clean plates, and not at all with plates in the 
condition of those in a real boiler. By far the most 
important and valuable lesson taught is that the smallest 
possible quantity of oil on a plate will so far retard the 
passage of heat from the plate to the water, that the 
plate may become red-hot; but this has nothing to do 
with the precise ascertainment of the exact quantity of 
heat that a square foot of furnace tube will transmit per 
hour. On one point we must take exception to our 
author. On page 279 he gives a diagram which shows 
what he believes to go on inside a steam boiler. We see 
that he thinks that steam is given off more or less from 
every portion of the heating surface. This is, we have 
excellent reasons for saying, a mistake. The phenomena 
of ebullition are among the most recondite known to the 
physicist. We know that the great bulk of the steam 
produced in a marine boiler, for example, is given off 
froma very few centres. A prominent point, such as a 
rivet head, may be seen by experiment with glass-ended 
models of considerable size to give off a perfect torrent 
of steam bubbles, while scarcely a bubble is developed 
elsewhere. If the water is caused to surge backwards 
and forwards, as would happen if a ship rolled, the - 
locality of ebullition may change. But all experience 
goes to show that the conversion of water into steam is 
a strictly localised process; and depends mainly, in some 
way by no means understood, on the condition of the 
surface through which the heat is passing. Few things 
are more curious in the range of science than the fact 
that a surface, possibly not an inch in area, will give off 
all the steam that a comparatively large boiler can pro- 
duce, all the rest of the heating surface being apparently 
employed in bringing the water up to the critical point 
at which ebullition begins. 

In dealing with feed-water heaters, we feel a little 
regret that our author confines himself almost entirely to 
Mr. Weir’s heater, and has said nothing about the results 
obtained, it is now certain, by Kirkaldy’s system of 
live steam heating. Ostensibly nothing can be gained 
by taking steam out of a boiler to heat the feed-water ; 
but in practice there is a very considerable saving effected, 
and it can scarcely be said that the reason why has beei: 
settled. There is also a lack of information as to the 
true value of radiant heat in boiler work, The pheno- 
mena connected with the practical application of radiant 
heat to the generation of steam are very curious, interest- 
ing, and not understood, because they have never been 
properly studied. Wecommend to Mr. Donkin’s attention 
certain very noteworthy results obtained by Mr. Crompton, 
with a radiating bridge fitted to a Lancashire boiler, which 
without the bridge does not make all the steam wanted, 
and with it makes more than enough. 

We feel that we have conveyed but an inadequate idea 
of the contents of this most useful book. If we have said 
enough to induce our readers to obtain it for themselves 
we shall, perhaps, have said enough. The hackneyed 
phrase runs: ‘‘ That no engineer should be without it.” 
We do not say this; but we do say that those interested 
in boiler design, construction, and working, will find in 
Mr. Donkin’s volume a work of reference which is at 
present unique, and possesses the invaluable property 
that it will give an answer to almost any question con- 
nected with the performance of boilers of any type that 
it is possible to ask. 
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Rothamley showed that by the continued action produced 
by such liquids as turpentine and hydroxyl, the 
reducing action first set up changes to oxidation; this 
Dr. Russell also demonstrated. 

Section C, Geology, had also a goodly array of 
twenty-two papers and reports submitted for its delecta- 
tion. Naturally, much of the information related to the 
district of Bristol and neighbourhood, and it is strange 
that whilst, according to the President, Mr. W. H. Hudle- 
ston, there is evidence of glacial action in the Cotswolds, 
Professor Lloyd Morgan could find not the smallest evi- 
dence of such action in the Mendips. Going farther 
afield, Mr. Strahan spoke of the important work of revi- 
sion being done by the Geological Survey in South Wales 
and Monmouthshire. So, too, Kent coal explorations 
were stated to be progressing, and with a reasonable 
chance of success. Then Mr. L. J. Spencer talked of 
lead mining in East Somerset, which, although chiefly 
confined to the undignified operation of working over old 
Roman slag and waste heaps, has yielded large quantities 
of lead and an interesting diversity of minerals, such as 
cerussite, anglesite, leadhillite. 

Turning now to Section G, Mechanical Science, which 
was under the courteous and amiable chairmanship of 
the President of the Section, Sir John Wolfe Barry. 
During the first day of the meeting, the following papers 
were submitted :-—President’s address; Mr. R. C. H. 
Davison, “New Works at Barry Docks;’ Mr. W. J. 
Dibdin, ‘* Conditions Necessary for the Successful Treat- 
ment of Sewage by Bacteria.” The second day; the 
following :—Mr. W. H. Pearson, ‘‘ Description of an Old 
Newcomen Engine at Long Ashton, near Bristol;”’ Sir 
Frederick Bramwell, “‘ Factitious Airs ;°’ Mr. T. Forster 
Brown, “Some of the Mechanical and Economic 
Veatures of the Coal Question ;"’ Mr. C. Johnson, ** The 
Hydraulic System of Jointing of Tubes on Tubular 
Bodies; "’ Mr. E. G. Coker, “* Description of an Instru- 
ment for Measuring Small Torsional Strains.’’ Whilst 
the third day was spent in inspecting the new work at 
Barry Dock, which visit, and the proceedings of the 
subsequent days, will be noticed later on. 

The President’s address we print in full elsewhere; 
Mr. R. C. H. Davison’s paper—well illustrated by 
photographic slides—on the new work at the Barry 
Dock will be noticed when we are dealing with the visit 
of inspection. 

The paper by Messrs. W. J. Dibdin and George 
Thudichum dealt with the bacterial treatment of sewage, 
and related much about what others had done. From their 
own experiments the authors are inclined to favour aérobic 
agents with abundant air spaces in the filters, and for the 
coarse filter, advocate coke in pieces from Hin. to 4in. or 
jin. in diameter, and for the fine-grain bed coke, or pan 
breeze, or cinder: the depth of filter bed to be 3ft. to 
34ft. Sir A. Binney is inclined favourably towards septic 
methods, but regarded the pronouncement of any positive 
recommendation that would incur great outlay as pre- 
mature in the present state of our knowledge regarding 
the matter. Dr. Rideal expressed himself as not quite 
satistied as to the advantages of aérobic conditions, but 
quite approved of the septic treatment. 

Mr. T. Forster Brown, in his paper, *‘ Mechanical and 
Economic Problems of the Coal Question,” firstly points 
out that computing our annual output at 220,000,000 
tons, the time will come when all the more easily 
accessible and thicker seams of coal in this country will 
be exhausted, and then thinner and deeper seams will 
have to be worked to keep up the supply of this 
economical and convenient power producer; and taking 
the output fifty years hence at 250,000,000 tons a year, 
there would be 250 years’ supply available. But the 
cost of production will be greater, the price of coal 
will be increased, and all industries connected 
therewith will-be similarly affected to our immense 
disadvantage commercially. However, this need not 
be feared for half a century or so. Anyway, the author 
thinks it is just as well to be prepared, and to consider 
in what direction it may be practicable to improve our 
existing appliances for working coal and otherwise reduce 
the cost of working deep and thin seams of coal in the 
future. Mechanical coal-mining contrivances are then 
referred to, cutters coming first under review ; as regards 
their economical use, the author is much of the same 
opinion as other authorities. The cutter-bar or chain 
cutter type of machine for thick, hard seams, with good 
roofs worked in rooms twenty to forty yards in width. 
The dise cutter or revolviug continuous cutter for thick 
or thin seams, down to 20in., with fairly good roof and 
free from slips, for a free space of at least 4ft. at the 
face, is necessary, as props for a bad roof would be in 
the way, and there must be an uninterrupted face of 
100 to 150 yards at least. In fact, machine cutters 
are economical within certain limits. Underground 
haulage, both primary and secondary, are reviewed by 
the author, and he approves of compressed air for the 
purpose, especially if it can be compressed to a higher 
pressure by compound condensing steam engines, and 
be used in compound compressed air hauling engines, 
moreover, be re-heated at the bottom of the shaft, for 
such conditions would double the useful effect obtained 
with the best existing practice—that is, at least 50 per 
cent. useful effect might be obtained. He also regards 
second haulage as an economical adjunct of the future. 
Then, as regards winding from great depths, the author 
sees the solution of this problem in the use of improved 
engines working with a separate condenser and balancing 
the rope, which he regards as well effected by the conical 
drum for moderate depths. 

Rigid girders and steel cups must be, too, used in deep 
shafts, also economies in fuel practised, using the inferior 
description of coal and forced draught. Pumping and venti- 
lation are not considered as presenting any very serious 
obstacle to deep mining ; the temperature may, however, 
prove troublesome and cooling. The air supply is out of 
the question in a coal mine, because of the enormous 
volume required ; but this, it is suggested, may perhaps 


the parts of the mine receiving air as small as 
possible, and the airways large and as direct and as 
straight as possible. So much for the mechanical side 
of the question. Turning now to the commercial 
side of the question, the author sees danger ahead 
in the increase of the rates and taxes, also in the 
rates charged by our railways for mineral traftic. 
He points to the rivalry abroad. America, with its 
enormous fields, cheap working, and cheap railway 
rates; (iermany, with its cheap rates; and, probably, 
great rivalry may be expected from China and Formosa, 
all affecting British supremacy, unless our coal can be 
won at reasonable cost. The author suggests that means 
should be adopted to keep the rates and taxes within 
bounds, and, perhaps, the nationalisation of the railways 
would lead to more favourable rates for transport. Mr. 
Jeremiah Head, with regard to a suggestion that forests 
might be established to make amends for the ex- 
haustion of coal, was of opinion that the area of land 
required for the purpose could not be spared in this 
country. He also pointed out that the American rail- 
way rates for minerals were lower than ours, because 
they paid less for construction; land was of less 
value ; they had no outlay for concessions, and the lines 
carrying at cheap rates were not hampered by fast 
passenger traffic; the mineral cars would carry 40 tons 
each; the mineral engines were heavier than ours, and 
the trains were fitted with air brakes, allowing of greater 
speed—all factors tending towards lower rates. He 
suggested that were a special railway constructed on 
American principles connecting the coalfields of South 
Wales and Yorkshire with London, the transport of coal 
might be effected at half the present rates. Professor 
Louis, of Newcastle, agreed with the author as regards 
value of the introduction of machinery more extensively 
in mining operations, and also called attention to the 
high value of mine gas—fire damp—as a fuel which 
was allowed to run to waste. Lieut.-Col. Cunningham 
thought that labour might be imported from hot countries 
to work in deep mines at the high temperatures ; whilst 
Mr. Whitaker considering the advances the application 
of scientific discoveries make, looked forward to the time 
when liquid air would be poured down mines to cool, 
ventilate, and to be used as power. Mr. Hawkesley pro- 
tested against State ownership of railways: but the 
President approved of it. He also reviewed the American 
condition, and in addition to the matters mentioned by 
Mr. Head, considered the long leads in America had 
much to do with the low rates, and, any way, that 
quotations per ton per mile were illusory. The 
solution rested more in the railway companies adjusting 
their rates. He believed that they would benefit by 
lower rates, and quoted the happy experience of the 
Barry Railway as an example. 











LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE POSITION OF DRAUGHTSMEN. 


Str,—Your article of the 9th inst. on the position of mechanical 
draughtsmen will no doubt call forth a considerable volume of 
correspondence, to which I am the more reluctant to add as I must 
at once confess to having very little hope of any improvement in 
the condition of things described by you. It is, however, some- 
what difficult for one who has followed this calling under a variety 
of circumstances, and for a considerable time, to remain silent 
when its grievances are under discussion. Of these the low salary 
and the inconsiderate treatment which the draughtsman very 
generally receives are, of course, the principal; but as the 
latter is probably an inmediate consequence of the former, or at 
any rate proceeds from the same cause, both would be explained, 
could any satisfactory reason be assigned why draughtsmen’s pay 
should be so much lower than the importance of their work 
warrants. 

The reasons are by no means obvious, One may be that many 
works started and went on for some time without any special 
drawing-office staff at all, and their proprietors have never become 
entirely reconciled to spending money on its salaries. This class 
of employers are also generally unwilling to allow any authority or 
initiative, even in trivial matters of design, to the draughtsman, 
and consequently they do not look for men of ability, or should 
they accidentally employ one, do not permit him to exercise 
his talents, and—-perhaps naturally— do not pay for them. 

Again, to an owner or manager who notes superficially a 
draughtsman’s output of work in the shape of final and approved 
drawings—this must often seem a small return, even for a poor 
salary. But he generally overlooks his own share in rendering a 
large portion of the drawing-office work useless. No draughts- 
man will be at a loss to recall instances when the work of days was 
wasted, owing to insufficient instructions given to him at the 
outset, or because his designs, however correct, did not embody 
some preconceived notions, or—a specially irritating case—because 
he was set to solve some problem which he clearly recognised as 
hopeless at the outset, without being able to convince his employer 
that such was the case, until a vast amount of time, temper, and 
cartridge had been lost, 

One of my own painful recollections is that of a chief who was 
in the habit of making estimates for large and intricate plants 
before any drawings were ready. When these were submitted to 
him, he often made violent objections to some—quite inevitable— 
details or arrangements, on the ground that he had not included 
them in his estimate. 

There is, however, one cause which is beyond doubt far more 
instrumental in keeping down draughtsmen’s salaries than either 
of the two indicated ; that is, the practice of employing appren- 
tices in the drawing-office. These, if at all able, can certainly do 
a large proportion of the routine work quite efficiently, their 
intimate knowledge of their firms’ style and practice so far com- 
pensates for a lack of general knowledge that an energetic chief 
can very easily leave them to design, in a more or less parrot-like 
way, work differing slightly from existing types or sizes, 

This state of things obviously becomes aggravated as work 
becomes more and more specialised, and every firm has an interest in 
maintaining it, or, indeed, can hardly help doing so. The usual 
apprenticeship does not give a man that quick insight into 
unfamiliar objects, or the power of applying to them general prin- 
ciples of construction which would make him generally efficient ; 
it tends rather to make him useful to his employers, and he 
naturally thinks them the most likely purchasers of his special 
stock of knowledge. If this view of the system be correct, it 
hardly needs further demonstration of its influence in lowering 
salaries. 

I have no wish to discuss the wide issues raised by the question 
how to train engineers or designers ; but I am convinced that the 

















be overcome by efficient packing of the gap and keeping 


evils described in your leader are very largely due to the entire 


; hot the least notion of hurrying himself over a job. 


absence of all uniformity of training and education amo 
draughtsmen, A class—if they can with any propriety he. 
called—comprising, at one end, men who have dritted into the 
drawing-office from the fitters’ or carpenters’ bench, equi ‘i 
with but limited notions of projection, algebra, and even spe pe 
and at the other, men from colleges or universities, cannot have 
a clearly-defined status, and it is perhaps natural that the 
general standard of remuneration and courtesy offered to them 
should be lower than the better trained-section has a right {, 
expect. 

That this explanation is not purely speculative, will be clear ty 
anyone familiar with the conditions in countries where engineer, 
are trained in schools taking university rank. In Germany—I am 
speaking from an intimate knowledge of both English and German 

rawing-offices—draughtsmen’s salaries, judged by the general 
standard of wages, are considerably higher than in this country 
and their treatment is invariably such as an “academically 
trained” man may expect. To give but one characteristic jn¢j. 
dent, I called on a very important tirm in Berlin some time ago 
to obtain information about an invention of which I was instructed 
to purchase the British patent rights. The managing director 
took me to the drawing-office, and punctiliously introduced to me 
every draughtsman whose work I had occasion to inspect. | ary 
vainly trying to remember parallel incidents in England. 

I am sorry, from my view of their case, to be unable to suggest 
any means of improving generally the condition of draughtsmen, 
Those who think themselves entitled to better treatment may 
sometimes succeed in vindicating their individual claims, but any 

eneral action by a body so heterogeneous seems to me hopeless, 
he best course a man of any ability can take under existing 
conditions is to make every effort to get out of the drawing-ottice 
altogether. The absence of any suggestions how to improve their 
position leads me to believe that you, Sir, share this hopeless view 
of the draughtsmen’s prospects. E.G. A. H, 
London, September 10th. 


Sik,—I am very glad that you have dealt with this subject. | 
take it for granted that the great army of draughtsmen will be 
equally glad, albeit from quite another reason, and will indulge in 
dances and wild screams of delight, when they see a powerfui 
journal like THE ENGINEER espouse their cause. 

But, Sir, there are two sides to every question, and | dare to hope 
that you will let the oppressed employer have a word to say. 

The average draughtsman earns very little money because he 
does very little real work. He is slow to the last degree, and ha 
1 will under 
take to say that there is not a drawing-ottive in the kingdom that 
will bear the following test. Let one half the men be asked to say 
in confidence what they think of the other half, and they will 
ps ig that, with the exception of one or two who are moderately 

‘ood, the remainder are not worth a quarter of what they get. 

en take the other half and put the same question about the 
first lot, and you will get the same answer. They know very well 
that all over the office they are incompetent. 

My experience is not small, and it is that the engineering shops 
of this country depend for all their work on comparatively fey 
men, who really do all the scheming and inventing and calculating. 
When an employer gets hold of the right sort of man of this kind 
he ought to hold to him, and on no account let him go ; but it is 
not wise to pay such a man too much or to praise him, for that will 
make him conceited, and he will leave. And it must not be 
forgotten that these good men are ordinarily very bad-tempered 
and irascible, a not remarkable fact when we remember that their 
lives are spent among draughtsmen. Therefore it is well to bear 
with them, and_show them little kindnesses ; and it will be found 
useful to encourage them to marry on a smallincome. Many a man 
can be secured in this way for life, for he will think twice before he 
throws up a job when he has a wife and children to support. ‘The 
competent bachelor is apt to be too independent, 

You, Sir, have written in very high terms of the draughtsmen. 
Well, you have not said more than some of them deserve. But 
what about the other side of the picture’? What about the 
perspiring foreman patternmaker, driven to his wits’ ends to make 
out an unintelligible drawing’ In the end he constructs a pattern 
which he is certain cannot be right. It reaches the foundry. 
T must draw the line somewhere, and I draw it at the language 
which that pattern calls into utterance. Who is it that is respon- 
sible for wasters in every department! The draughtsman, or, at 
all events, the drawing-office. Who is responsible for the terrible 
waste of time spent in trying to make any two shop drawings of 
the same machine correspond! The drawing-office. Who is it 
that uses different scales, none of which agree with the figured 
dimensions, which will not add up correctly, and then lays the 
blame on the weather! The draughtsman. Who is it that uses a 
ton of iron where half a ton would do’ The draughtsman. Sir. 
I once advertised for a draughtsman, and I said in my folly that 
I was going to pay a high salary, and that none but good men need 
apply. It was a fact, a most solemn fact, that I had 631 applica- 
tions for the post ; and it is a still more solemn fact that I could 
not find among the 631 a man to suit me. The first man J picked 
out—I am a very shrewd judge of character—was about the best 
man | ever saw; quick, skilful, ingenious. He worked for two 
weeks, and then he came in one afternoon, wrecked the office, and 
half killed a policeman, He was a dipsomaniac. The next man 
got into debt, stole two coats—one of them mine—and | had to 
pay him off and send him about his business. In the long run ! 
took the office boy, and made him an exceedingly useful draughts 
man in about twelve months. He is with me still, and as good 
man as | could desire, It may be said that my experience wa« ex 
ceptional. I am willing to think so, I have been told, indeed, tv 
my face, by a draughtsman, that no man worth his salt would 
work with me, but that was only a bit of bad temper. There are, 
I know, very good men ; but I assure you, Sir, you are mistaken if 
you think they do not get high pay ; a really first-rate draught: 
man cannot, as I know to my cost, be had for less than £2 a 
week, and then he will grumble if he has to doa night’s work 
extra two or three times a week in a time of pressure. Of course 
one cannot put him ona level with a fitter, and offer to pay him 
for the night work. That would not be treating him like a gentle- 
man, 

T could say a 
have said enough for the present. 

Glasgow, September 12th, 


eat deal more about draughtsmen, but I think [ 
OPPRESSED EMPLOYER. 





$ir,—I have read with much interest your article on the position 
of mechanical draughtsmen in the issue of September 9th, and | 
have no doubt other works managers will be equally interested in 
it. One will naturally come to the conclusion, if he has no know- 
ledge of the subject, that the lot of the draughtsman is a par- 
ticularly unhappy one, whereas my experience teaches me that it 
is not only the most interesting position in a works, but also offers 
the best means for becoming proficient in the branch of trade to 
which the particular works are devoted. 
As you say, there are draughtsmen and draughtsmen, and 
between the two classes you enumerate there are many others, a 
great number of whom are, quite from their own fault, being 
worked as ‘‘mere drudges.” Your advertising columns are a proof 





that good intelligent draughtsmen are always wanted, and where 
there is‘a continual demand prices are sure to go up. If there are 
any working for 27s. 6d. a week they deserve to. I should take 
it to be a proof that they are not worth any more, and the best 
thing they could do wos be to go to the bench as a fitter and 
get some of the practical knowledge so many of them are sorely in 
need of. They would be able to get a good deal more than 
27s. 6d. a week if they have any gumption. 

I have no wish to belittle the position or merits of a good prac- 
tical draughtsman—in fact, he should have every respect and 
consideration shown him, and 1 believe usually gets it, but the 
chief troubles with the drawing-office are caused by either, first, 
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‘stem and checking of measurements ; secondly, want of 
want of Hy owledge of details and cheapest method of making an 
9 in its verious stages; thirdly, want of diplomacy in 
= ching and dealing with the various foremen and charge 
ie men who usually have a far better knowledge of 
as and shop practice, and who have various traits in their 
easier that require humouring ; fourthly, want of etiquette 
: ing round an talking scandal of one foreman to another, or 
holding up to ridicule the doings of the ‘‘ boss,” &<.; fifthly, want 
f real interest in the firm ; skulking at every opportunity ; wast- 
i time making elaborate drawings and calculations on a cheap, 
p Je job ; causing unnecessary expense by making fresh drawing 
and designs for every new job instead of working in patterns, jigs, 
ws, &c., Which are already made. I do not think all these faults 
exist iD every drawing-office, or that there are no good, sensible, 
practicable draughtsmen about. I hope there are A - in want 
ne. . AUSTIN. 
@ rmingham, September 12th, 
sin, -Many thanks to you, Sir, for bringing forward the position 
of draughtsmen. Their position, both financial and otherwise, in 
relation to their employers is a perfect disgrace. I am not wanting 
to occupy much of your valuable space, because you have dealt 
with the subject in a very clear manner, and hit straight out. 
There is one thing I want to point out, and that is more fully the 
relative positions of draughtsmen and artisans in regard to their 
financial affairs. The artisans during the last fifteen years have 
had their wages increased 10s. per week -about average—whilst 
the draughtsmen have had their salaries reduced, how much | 
The artisan now gets more than the average draughts- 
man—draughtsmen, Sir, not tracers, The whole study of the 
employers and chiefs—too often the chiefs, | must say - when 
thinking about their office expense, is to pull the wages down or 
dispense with old and experienced hands and replace by younger 
ones at less expense, f ; 
The men in the shops by combination and strikes have obtained 
their reward—-larger wages. The draughtsmen, on the other 
hand, by their diligent attention to‘duty and not utilising such 
low and detestable means as strikes, &c., by being humble and 
forbearing, putting up with all kinds of bumbugging and bullying, 
bearing, as you say, the brunt of mistakes made in the shops, at 
the same time getting the shops out of many difficulties and 
troubles, For all these and a great deal more, his wages, or the 
wages of draughtsmen in general, have been reduced to that of 
the “ penniless clerk,” ; 4 
Considermg that many are fully capable of taking any position 
in the shops—as has been proved during the last strike, for which, 
hy-the-bye, not receiving a word of thanks, never mind anything 
else is it not time that we were organised to further our interests 
ind better ou* position ! ; 
Believe me to remain, yours truly, a lover of his profession, but 
in regard to the treatment received, DISGUSTED. 
Sepiember 10th. 


cannot say. 


RAILWAY SPEEDs. 

Sin, —I give below a slightly condensed timing of the 9.30 a.m. 
express from Paddington to Birmingham, boo ed to run there 
without a stop at 52°8 miles an hour ; this train is worked by one 
of the six-wheel 7ft. singles. The times throughout show 
exceptionally meg | running on the part of the engine and those 
concerned, Had the line been kept clear we should have passed 
Leamington—106 miles-—in a little over 105 minutes, and have 
reached Birmingham—129} miles—in about 132 minutes, that is 
including the booked delays en route, However, in spite of all 
delays, including two dead stops, costing altogether at least 
5. minutes, Birmingham was reached in 00 seconds under time, 
¢., at aspeed of over 53 miles an hour, It seems a great pity 
that such an important train should be allowed to get blocked on 
the road, and thus spoil the effect of fine running. The load was 
a very fair one for a 7ft. single, and the times go to prove that 
though comparatively small, these engines when fairly loaded can 
well fulfil pK ypratn Aeveoray I give the average speeds between 
various points on the journey, The weather was dry and calm 
throughout. 

Engine: ift. Ningle *€ Cobham,” No. 162. 
Train :—One Six-rheel and six Eight-wheel Coaches = Fisty-four 
Wheels = 165 Tons behind the Tender. 


| : 
|Miles chains Booked times. Actual times. |Speeds. 








Paddington. . *¢ 9 30 9 3 5 
Southall .. .. .. ” 6 9 42 9 42 18 44°9 
Slough .. .. .-| 18 86 9 52 9 51 19 61°8 
Maidenhead veel a 9 58 9 57 O 61°4 
Reading te te 26 0 10 10 1 8 7 — 
Moreton Cutting ..) 51 0 — 1 = 5 ~ oe 
ideot (East) .. . b2 6A 10 30 10 30 5 25°4 
60 0 10 37 40 57°0 
Oxford cs See ae. ae 1 41 10 40 57 | 689 
70)6—COO 10 47 24 | 600 
80 0 10 57 40 | 58°5 
Banbury j ae 6) ll 6 lh 38 3 | 
Uropredy . so 67 11 10 D7 9 | 
Fenny Compton 7 ™ 74 1 o16 11 13° 8 | 
‘i fll 18 30 
a: 11 19 25 
Leamington | 196 4 li 29 Wl 2S 45 | 45°3 
Warwick .| 108 1 Il 3 ll 31 , 14 
Hatton ser soy YD 1l 38 11 36 48 43°6 
120 0 _ ll 46 «6 50°5 
125 — ll 51 3 60°6 
Birmingham . ef oe = ll 57 ll 56 15 50°0 
Delays. 


Slight slacks near Hayes and through Reading, : : 
with worse slack toons Cholseey.. .. .. 1 minute lost. 
Ntop for 40 seconds at milepost 51, with subse- 6 
quent slow through Didcot .. .. .. .. 
Slows at mileposts 94) and 05, with 55 seconds | 63 
stop near milepost 99 .. .. .. .. o oJ * 
Slack through Leamington .. .. .. .. «. 1 ” ” 
Dead slow outside Birmingham .. .. .. .. # 9 ” 


” ” 


” 


Total loss through delays .. 15} minutes. 


Time, including all delays en route = 146 minutes 10 seconds. 
Speed *. ss ” 53°1 miles an hour. 
Time, excluding ,, ie = 130 minutes 40 seconds. 
Speed - ie ” = 59°4 miles an hour, 
The most noticeable feature of the run was the speed—over 
60 miles an hour—maintained on the almost unbroken uphill for 
90 miles out of London. The minimum speed here, full running, was 
57% miles an hour, and the maximum speed downhill later on was 
never allowed to exceed 70 miles an hour, which is far below the 
engine's capabilities. In calculating stop allowances, it must be 
rne in mind that the light singles take some time to regain any 
lost speed. 1 trust steps will be taken next year to ensure a clear 
run throughout for this train. O. R. WALKEY. 
September 12th, 


Sir,—In your last issue Mr. Stretton writes, in answer to a letter 
of ‘““W. M. A.” with reference to the Midland Railway Company's 
train service between London and Manchester, and uses the words, 
“and are run between Manchester and London in 4 hours 15 
minutes,” I have been a traveller between London and Manchester 
for the past three years, and do not remember any train being 
advertised during that time as performing this journey in less than 
4hours and 20 minutes and 9 may add that my friends do not 
remember any such train ; moreover, the officials cf the company 
do not know of any su h train running in that time. Perhaps 





Mr. Stretton will kindly explain this by giving the time at which 
these trains—-I note that Mr. Stretton writes ‘‘ trains,” so there 
are evidently more than one doing this feat—start from Manchester 
and London respectively. I have consulted both the official and 
Bradshaw's time tables on this point, and find the average time 
allowed to be 4 hours 344 minutes on the up journey and 4 hours 
38}, minutes on the down journey, with the three quickest timed 
to do the journey in 4 hours and 20 minutes both up and down. 

‘““W. M. A.” cited several trains as examples of deceleration, 
and it is somewhat instructive to note how Mr. Stretton deals with 
them. ‘‘W. M. A.” writes :—‘‘In August, 1891, a passenger from 
Nottingham to Manchester, leaving at 5.33, arrived at 7.25. 
To-day he leaves at 5.35 and arrives at 8.40.” Mr. Stretton takes 
no notice of this. 

On this point, therefore, we must conclude that this ‘s a case of 
deceleration between two large towns, 

In —— 1891, a passenger by the Midland from Bristol] to 
Glasgow left at 9.35 and arrived at 7.50. To-day he gets in at 7.35, 
but leaves half an hour earlier. Mr. Stretton says :—‘‘The 
times of trains leaving Bristol have, as ‘‘W. M. A.” says, been 
altered, but this is due to the trains of the Great Western Com- 
one i but no reduction of speed has taken place in any train frcm 

ristol, 

What does this mean! No reduction of speed, and yet the 
train leaving thirty minutes earlier on/y arrives fifteen minutes 
earlier, yet the train travels at the same speed as before. But 
stay! It must be due to the difference in longitude between 
Bristol and Glasgow, or something else. Perhaps Mr. Stretton 
may be able to make this clearer for us thickheads. 

For a good many years Midland passengers left Leeds at 4 or 
45 p.m., getting to London at 8.40 to 8.45. To-day they start 
at 4.10 and arrive at 9.5. Mr. Stretton gives no answer but 
a reference to another train, to which, on re-reading 
““W. M. A,’s” letter, I cannot find- avy allusion. This must 
be another case in which the deceleration of the train must be 
admitted. 

There is a reference to the ownership of the Manchester and 
Liverpool stations used by the Midland Company, and the 
necessity of the Midland trains being timed to suit other trains 
using these stations, so as not to clash with them in running ; but 
this is only Mr. Stretton’s little joke, for I have not seen any- 
thing in ‘“* W. M. A.’s” letters that suggested anything on these 
points either ways, 

With reference to the last paragraph, I have referred to the 
letter in your contemporary mentioned, and am afraid that it is 
not of assistance to the case, for it refers only to the train service 
between London and Glasgow and Edinburgh, and out of nearly a 
column in which are detailed the familiar alterations made to the 
running of the 10, 10.5, 10.30, 10.35, and 12 25 morning trains, 
and the 1.30, 2.10, 9.15, 9.30, 9.45, 9.50, and 10p.m. trains as each 
summer service succeeds the winter. On examining these details 
—in which the above trains are made to figure no less than forty- 
two times—-we find that the quickest time is reduced in three in- 
stances, one or two slow trains are quickened up and one or two 
are decelerated. 

It is quite beside the mark to charge other companies with the 
fact that it is not often that the Midland trains arrive on time, 
because, so far as I have been able to see, all the criticisms have 
been based upon the times allowed to the trains as published, and 
the inference is that in this correspondence Mr. Stretton has 
allowed his well-known partiality for the Midland to blind his eyes 
to the points raised by ‘‘W. M. A.,” and to trot out matter in 
reply which is in the opinion of many irrelevant. G. J. W. 

September 13th. 


Sin,—I had hoped that a plain statement of facts would have 
satisfied Mr. Stretton. But the task of convincing him does not 
seem easy. Let me try again, and out of regard for your space 
and patience confine myself to a single point. Mr. Stretton says: 
“‘The times of—Midland—trains starting from Bristol have been 
altered, but this is due to the trains of the Great Western Com- 
pany, but no reduction of speed has taken place in any—Midland 

train from Bristol.” Here are the facts according to ‘‘ Brad- 
shaw.” In August, 1889, the Great Western train from the West 
reached Bristol at 9.20 a.m. It arrives to-day at 9.20 a.m. also. 
In August, 1889, the Midland express for Glasgow left Bristol at 
9.35 a.m., and reached Carlisle at 5.16 (= 7 hours 41 minutes 
running time), and Glasgow 7.50 p.m. In September, 1897, the 
Midland express leaves Bristol at 9.5 a.m., reaches Carlisle 5 p.m. 





(= 7 hours 55 minutes running time), and Glasgow 7.35 p.m. Will | 


Mr. Stretton kindly answer categorically (1) whether it was the 
necessity of missing the connection with the unaltered Great 
Western train which compelled the Midland alteration; (2) 
whether 7 hours 55 minutes is or is not a longer time than 
7 honrs 41 minutes / 

I must resist the-temptation to deal with Mr. Stretton’s other 
points. So I will merely thank him for his valuable, though 
perhaps somewhat elementary, information as to the Cheshire lines 
and their hourly Liverpool-Manchester expresses--not, | think, 
a new factor in the situation since Midland deceleration com- 
menced. W. M. A, 

London, September 12th, 





HOUSE CISTERNS.— 

Sin, -While fally agreeing with your correspondent ‘Aquarius, ” 
in your issue of the 2nd inst., as to the great necessity for house 
cisterns, in order to store water at times of repair to mains, ex- 
tensions, &c., | cannot endorse his views as to the kind of cistern 
which should be employed. An entirely closed cistern, into which 
no dirt could enter, excepting through the small airhole at top, 
might be very desirable ; but it would have to be made strong 
enough to resist with perfect safety the maximum pressure in the 
mains—this in some towns is as much as 200]b. per square inch— 
for no kind of pressure-reducing valve could be depended on to 
prevent the full pressure from coming on the vessel, unless accom- 
panied by a suitable safety valve, together with an overflow pipe 
to the outside of the house—an altogether inadmissible complica- 
tion. Further, the air valve in the upper part of the cistern 
could scarcely be made certain of action, unless of very expensive 
manufacture, as no simple float could be made light enough for 
the purpose, and yet be strong enough to resist a heavy external 
pressure, 

But, supposing these difficulties to be overcome, the cistern 
would be very heavy, as it would have to be of cast iron to avoid 
weakness from corrosion, and because it should hold at least a day’s 
supply—say a hundred gallons—it would be costly, and if burst 
by frost would cause much damage ; an internal, and therefore 
not easily accessible, air valve would also be highly objectionable. 
The only safeguard against the habits of dirty people would be 
the use of one large locked-up cistern to several houses, the said 
cistern to be cleansed regularly by some caretaker, or the landlord, 
or other responsible person. 

If the present supply to the East End is really, as stated by 
the engineer to the East London Water Company, as much as 
25 gallons per head per day, and provided, of course, that a large 
portion of this is not wasted through leaky mains, there should be 
no real distress unless the users are wasteful. With an inter- 
mittent service this is toa certain extent unavoidable ; the first 
flow through mains and pipes after having been shut down for 
many hours, being always more or less turbid, is therefore thrown 
away ; and because taps are often left open in order to announce 
the coming of the long-expected supply. But whether the service 
is intermittent or constant, there is always more or less waste where 
the buyer pays a stated sum for what he purchases, no matter 
whether he takes‘a small or a large quantity ; and this, I believe, 
will.always beso, — ...: ; 

The. only effective-remedy against wastefulness is the general 
use of the meter.as a strict arbiter between buyer and seller, and 


| 


| 





as an always vigilant sentinel, to warn against waste. This has 
been proved over and over to be the case abroad, and especially 
in America, as well as in at least one town in this country, where 
every service is furnished with a meter. The chief objection to 
their general use in this country I believe to be a fear of people not 
using a sufficient quantity of water for general cleanliness, and that 
therefore the public health would suffer. This, however, has 
never yet been proved to be the case even in towns where the 
meter system has been in use for a great number of years ; and if 
a minimum charge is adopted, and a liberal allowance is provided 
for this charge, according to size of house, and only water taken in 
excess of this allowance is charged for, according to the registra- 
tion of the meter, this objection at once falls to the ground. 
Further, the cleanly housewife will always buy sufficient water, 
soap, &c., to keep the house and household clean, whereas the 
dirty housewife will always be dirty, even if water, soap, &c., 
were made a present to her. 

Where a suitable meter is used, the furnisher of this great 
necessity of life will be paid for all which he supplies, so that he 
will have no interest in stinting his customers ; and they will only 
have to pay for what they obtain, instead of—as now in the 
unfortunate East End—having to pay for that which they do not 
receive, as well as having to pay for the water spilt by their waste- 
ful neighbour. The cost of a meter system for London would be 
but a fraction of the cost of the contemplated service from Wales ; 
it would render this unnecessary for many years to come, and 
when ultimately resorted to, all the means for the economical use 
of the new supply would be to hand. The almost daily statement 
in the newspapers re the East Ead Water Famine, that where a 
a supply is through a meter there is seldom any deficiency, seems 
instructive. For smal] properties one meter should supply several 
houses, in the same manner as suggested with reference to cisterns. 

Lk 


September 10th, M. Rk, 


GREAT NORTHERN ENGINES, 

Sin,—I wonder whether your two correspondents, ‘‘ Retired 
Observer” and ‘‘ Another Observer,” who want the Great 
Northern and other companies to run two short trains instead of 
one long one have ever thought that another train means occupy- 
ing the line for another ten minutes at least. At a rough estimate 
the rent of one mile of road of the (rreat Northern main line is about 


£1000 per annum -4 per cent. on £50,000—or say £3 per diem = 
2s. 6d. per hour = 5d. for ten minutes. In other words, a 


duplicate train should be debited in addition to its own working 
expenses with at least 5d. per mile fur occupying the line to the 
exclusion of other traffic. Of course, in the case of a line which 1s 
not crowded this calculation does not apply, but it certainly does 
apply where, as in the Great Northern case, a company 1s 
triplicating and quadrupling already a line that is overcrowded. 

As for the oscillation of long trains, do your two correspondents 
really think that Great Western expresses, with twelve eight- 
wheelers, or for the matter of that American expresses, with 
400 to 500 tons behind the tender, shake and roll as much as 
60 or 80-ton trains of old four-whee! stock on the lines of our 
southern companies / A. 

London, September 12th. 





CAST IRON GIRDERs. 


Sirn,—Hodgkinson says that the most efficient proportion of 
areas in the top and bottom flange of a-cast iron beam is | to 6. 
Now, it is pretty well agreed—the area of the bottom flange being 
given—that a point is soon reached with reference to the top 
flange when additions to its area do not pear Aegan increase 
the strength. Judging from this, it would not be unreasonable to 
suppose that if the top flange be given, a point may be reached 
with reference to the bottom flange when additions to its area do 
not correspondingly increase the strength of the beam. 

What I wish to know is whether Hodgkinson’s statement is still 
considered correct ; and, supposing a beam designed according to 
his rule, what would be the result of an addition or a subtraction 
of area to or from either top or bottom flange ‘ 

This is no doubt a iarge order; but perhaps some of your 
practical readers may be acquainted with experiments likely to 
inform on this point. 

I would feel greatly obliged for such information. 

Southsea, September 8th. CHaRLes L, SMITH, 


GODDIN’S LOCK-NUT. 

Sin,—The point I had hoped to make clear in the letter you 
were good enough to insert in your last issue is, that there is no 
** distortion” of the thread itself, as is, I think, implied by the 
statement that the pitch is altered. 

at this is a fact is manifest, for there is no thread at the point 
where compression takes place. 

This point-—the elastic connection—being weakest, yields, while 
the two nuts which it unites, considered separately, are entirely 
unaffected by the final —— operation, although, relatively, 
the threads are rendered non-continuous by reason of their being 
brought, as a whole, nearer to each other. 

My anxiety to make this perfectly clear was prompted by the 
desire that my invention should not be classed among those devices 
which do employ a ‘‘ distorted” or modified thread, and only 
effect a lock at the expense of the bolt whose thread they damage. 
This is obviously a very great disadvantage which does not 
accompany the use of my improved lock-nut. 

3, St. George’s-avenue, London, Epear A, Goppin, 

September 12th. 


GREAT NORTHERN GOODS DEPOT, MANCHESTER. 


Str,—In your article upon the Great Northern Railway Com- 
pany’s Goods Depét at Manchester in your issue of the 2nd inst. 
I am described as the engineer for that work. I beg to say that 
my position is that of resident engineer under Mr. A. Ross, 
M. Inst. C.E., the engineer-in-chief of the Great Northern Railway 
Company. Wituiam T, Fox.ez, M., Inst. C.E. 

Manchester, September 12th. 





THE ‘CUPOLA’ RIVET FURNACE. 
Sirn,—With reference to the description of our ‘‘ Cupola’’ rivet 
furnace in your last issue, we shall be much obliged if you will 
allow us to state that the furnace is patented. 


68, Cheapside, London, September 12th. Ross AND GIBSON, 








LirHoGRaPHic Exxrpition.—The Lords of the Committee of 
Council on Education have decided, at the suggestion of the 
Council of the Society of Arts, to hold during the autumn an 
exhibition of lithograp by in the buildings of the South Kensington 
Museum, on the west side of Exhibition-road. As lithography was 
discovered by Senefelder in the year 1798, the present is the 
centenary year of the invention, and therefore offers a suitable 
occasion for such an exhibition as is proposed. The department 
will be assisted in the selection and arrangement of the exhibits 
by the influential Committee, with some additional members, which 
had been already organised by the Society of Arts. It is proposed 
that the exhibition should be opened about November Ist, and 
remain open for four months, e lithographs will have to be 
sént in not later than October Ist. “Any further information will 
be furnished on application to the Secretary, Departinent of Science 
and Art, South Kensington, S.W., to whom all communications on 
the subject should be addressed. = 
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MESSRS, THOMAS BLEARS AND CO., MANCHESTER, ENGINEERS 


MILLING, BORING, AND FACING MACHINE. 


Messrs. THomas BLEears anp Company, engineers and 
toolmakers, of Hulme, Manchester, have just completed an 
ingeniously-designed milling and boring machine, which, 
whilst possessing all the advantages of the Universal milling 
machine, is also specially adapted for boring and facing work 
of all descriptions. The accompanying illustrations show 
pretty clearly the general design and arrangement of this 
machine tool, which is provided with boring bar and 
cutter, and fitted with a facing head which will face up 
to 18in. diameter, and has a variable automatic feed 
motion which can be instantly reversed. The main 
spindle, which is supported in phosphor bronze bearings, 
with suitable adjustments, is bored through the whole 
of its length to receive another spindie, which is turned 
to fit, and free to slide within the main spindle upon a 
feather key, and a screw and phosphor bronze nut at its rear 
end is suitably geared for an automatic feed, which is 
variable, and can be instantly reversed, or may be moved by 
hand, as desired. The front end of this spindle has a thread 
cut upon it to receive boring heads or chucks for twist drills, 
or milling cutter mandrils to support the outer end of the 
mandrils when milling, or boring bars when boring. The 
screwed bar is mounted in suitable bearings on the main 
headstock, upon which is carried a pendant or tail stock, 
which is in alignment with the main spindle, and may be 
traversed in either direction with a sliding spindle, having a 
thread cut upon it for two-thirds of its length, and is con- 
uected or disconnected with the train of wheels working the 
other feed motions, or may be moved in either direction 
by hand as desired. The machine has a wide range of | 
speeds and feeds suitable for all kinds of work. The feed 
movements of the compound table are reversible, and may 
be operated in either direction instantly. The circular table 
ae revolved, and is self-setting in four positions. The 
box portion of the main bed of the machine is fitted with a 
door, and may be used as a tool cupboard. It may be added 
that ball bearings are introduced at all points where any | 
thrust occurs, noticeably on the feed-screw of the sliding 
spindle and on the main shaft, to resist the thrust of worm 
and wheel; also under the collar of the screw jack of the main 
table. We had an opportunity of seeing this machine tested 
in various operations ; in the first place, facing up and boring 
out valve boxes with three or four openings at one setting ; 
and both surface and special milling work. To all these 
various operations the machine was readily adaptable with- 
out loss of time, and as a tool suitable for manufacturers of | 
boiler mountings presented special advantages, particularly | 
when fitted with Messrs. Blears’ imptoved self-sizing boring | 
heads, in which the tools are set in their respective positions | 
according to the work to be done, with the result that in the | 
operation three or four different diameters of boring can be | 
carried through. 
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AN EIGHT HOURS DAY EXPERIMENT. 





OvR Sunderland correspondent writes :—The experiment of an | 


eight hours day has been subjected to tests of the most severe 
description by a Sunderland shipbuilding firm, Messrs. Short 


Brothers, whose yard is situated on the Wear, in the district known | 


as Pallion. It is now seven years since Messrs. Short commenced 
the eight hours system with a view of reducing the hours of labour 
from 53 to 48 ; and now, at the expiration of that period, they ex- 
press themselves as having every reason to be satisfied with the 
result. But those who have advocated the general adoption of an 
eight hours day in shipyards on the plea that more work would 
then be found for the unemployed need not look for any confirma- 
tion of their theory in the experience of this firm. On the con- 
trary, it has been demonstrated beyond all question at these works 
that under the new system the men do not lose so much time, and 
really work more hours under the short than they did seven years 
ago under the longer hours system. 
method under which the firm’s work is conducted has been known 
to local people who interest themselves, from a variety of causes, 


in the matter, yet publicity has not hitherto been given to the | 


subject. Messrs. Short have up to the present deemed it advisable 
to maintain silence on the point, wishing first of all to give the 
new departure a thorough and lengthened trial. Briefly put, the 


experience of Mr. J. Y. Short as to the working of the eight hours | 


day is as follows :—His firm have found that instead of the pro- 
duction being less from the apparently shorter hours of work it 
has, on the contrary, gradually increased since 1891. Messrs. 
Short took up the system in the belief that they could get the 
same amount of work out of their employés by a better method 
than that which then prevailed. Of the men working on time 
wages 15 or 20 per cent. lost the first quarter of the day, while the 
oe scarcely ever started before 8.30 under the old method. 
‘he men started at 6 o’clock, stopped at eight for half an hour for 
breakfast, had another interval of an hour at noon, and the 
day’s work was finished at five. The conditions under which the 
old system was carried out were such that many workmen were 
physically incapable of maintaining the long hours. It was, in 
point of fact, then quite common for a man with 24s. a week to | 
lose, on an average, three quarters per week simply because he | 
was unable to rise every morning at 6 o’clock and work fu!l | 
time. Under the system which then obtained in the yard, from | 
15 to 20 per cent. of the employés never started till after the 
first quarter had been lost. Under the 48 hours system, the men 
start—after breakfast—at 7.30, and go on with only one break | 
until 5 o'clock, and they are, on the authority of Mr. J. Y. Short, | 
able to do more work this way than under the old system, and | 
at the same time more work is got out of the machines, the | 


| results of the eight hours system being an increased outputand a 


decreased cost. Under the 53 hours the men did not average 
anything like eight hours per day—indeed, some of them did not 
average five hours, owing to the time they lost. The men work 
better and more hours under the 48 hours system than under the | 
other, while the machinery is also kept running more regularly 
and for a greater number of hours, Sothoroughly do this Sunder- 
land firm believe in the eight hours day, and so satisfied are they 
with its working in their yard, that—to use Mr. Short’s own 
expression — ‘‘they would not go back to the old-fashioned 


, 4 A ; | 
The seven years’ experience, the results of which have 








| winches, 


Although, of course, the | 


| speed required by the company. 





| thus been indicated, is worthy of the consideration of all employers 
of labour,—Times. 


LAUNCHES AND TRIAL TRIPS. 

ON Saturday, the steamer Heathmore ran her official trial in 
Liverpool Bay. This ship was built by Messrs Workman, Clarke, 
| and Co., Belfast, and towed to Liverpool to be engined by Messrs. 

David Kollo and Son, this firm having the contract for the ship's 

machinery, with the exception of the donkey boiler and deck 
Her principal dimensions are :—Length, 331ft.; beam, 
46ft. 3in.; depth, 26ft. 9m. Her net register tonnage is 2025, and 
her duidwelaia carrying capacity 5250 tons, while her water ballast 

capacity is 900 tons. 
e twin-screw tugboat Titan, which has just been built by Day, 





| Summers, and Co., Northam Ironworks, Southampton, for the 


Union Steamship Company, went out for her official trial trip on the 
5th inst., when the results obtained were exceedingly satisfactory. 
After passing Hythe Pier the engines were put to full speed and 
kept going at that speed without a single stoppage until the return 
to the docks late in the afternoon. “The speed obtained on the 
measured mile was 10} knots, being considerably in excess of the 
he dimensions of the tug are 
as follows :—Length on water-line, 100ft.; breadth, 21ft.; depth, 
9ft. bin. Tonnage B.M. 205. The vessel is fitted with two sets of 
compound surface-condensing engines, with cylinders 12in. by 22in. 
diameter, the stroke being 2lin. There is one boiler l11ft. din. 
diameter by 10ft. long, the working pressure being 110 lb. 
On the return of the vessel to the rl ‘ear dl docks she was 
taken over by the company, and has already started on her voyage 
to the Cape, having sailed on the 8th inst. 








CotoyeL Mariani, of the Italian Ministry of War, a 
well-known gunnery authority, who edits the Revista di Artiglierw 
e Genio, has lately contributed to the Nvova Antoloyia an article, 
in which he di the question as to whether, in view of the 
new guns being introduced in France and Germany, it is imperative 
that Italy should re-arm her artillery. In view of the embarrassed 
financial situation of the country such a re-armament would be 
difficult, and Colonel Mariani is disposed to ad that it is un- 
necessary. He thinks the end would be attained by transforming 
the existing weapons. This would not be possible with the 7 c.m. 
(2°75in.) gun with which eighty-four batteries are armed, this 
weapon being already twenty-five years old, and needing to be 
replaced at a cost of 16,000,000 or 18,000,000 lire. But there are 
206 batteries armed with the 9c.m. (3°54in.) gun, which are in a 
much better situation. This material dates from 1880, and is in 
excellent condition, and the ballistic properties of the gun are good. 
Recent trials have shown that it is possible to increase the rapidity 
of fire and diminish the recoil by a slight modification of the arm, 
which would occupy little time and cause only an inconsiderable 
expenditure. Colonel Mariani believes that in France and Germany 
a rapidity of six or seven rounds a minute has not been exceeded 
—we believe this to be an underestimate—and he thinks that if 
the firing of the Italian 9 c.m. gun can be increased to five or six 
rounds, the question will be provisionally and perhaps for many 
years, answered, 
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THE BRITISH ASSOCIATION. 


gin J. WOLFE BARRY’S ADDRESS.—SECTION G. 


Apart from all the other considerations which so favourably 
fect this Congress, I think, so far as Section G is concerned, 
pa we are fortunate in meeting in this ancient city, which has 
be much of special interest for engineers and for others interested 
in applied science. | 
([,) I propose, therefore, to say a few introductory words about 
pristol and its neighbourhood from the point of view of this 
ection of the Association, but it is far from my intention to either 
witicise the past work of the Corporation in relation to their dock 
onterprises or to volunteer advice to them with respect to possible 
pss + of improvement. Bristol is, at this moment, of great 
ommercial importance, as indicated by the value of its imports 
; 4 exports, and occupied an even more important relative 
vosition among British ports at a time when the ports of Liverpool, 
} ;. Cardiff, or Southampton, were almost, or altogether 
undeveloped. So far as Customs Revenue is concerned Bristol 
now stands third, and in regard to the gross value of her sea-borne 
trade she is thirteenth among ports of the United Kingdom. 

It is unnecessary, and it would be foreign to the objects of 
section G, to attempt to trace the economic reasons which caused 
the Iong-continued importance of Bristol, or to account for the 
rapid growth of other ports more or less competitive with it. 
{ll such causes are to be found, at least to a great extent, in 
considerations apart from the merely physical characteristics of 
the sea, river, or land at the various sites, as, for example, in 
ropinquity to markets or centres of production, in situation 
proping uh, : ° : << e606 
relatively to population or to means of distribution, in individual 
or collective enterprise, in enlightened or unenlightened adminis- 
tration, ‘These circumstances have, in truth, at least as much if 
not more influence in determining the history and prosperity of 
ports than what are termed natural advantages of respective sites, 
by which | mean such matters as protection from winds and 
currents, depth of water in the port itself and in its approaches 
from the sea, the possession of soil adapted to the foundations of 
docks or quays, and ready access to suitable materials for cheap 
and efficient construction, 

While recognising to the full the great advantages of such 
physical endowments in the development of a great port, one 
cannot but remember that they form only part of the problem, 
and that the business of engineers is to modify and direct the 
great forces and characteristics of Nature for the use and con- 
venience of mankind. We have, in fact, to make the best of a 
locality which may or may not be promising in the first instance, 
and history shows us that there are few places which are hopeless for 
our purposes. Thus while, on the one hand, we see many harbours in 
this country which inherit from Nature every feature to be 
desired for the establishment of a port, but which remain useless 
for that object, so, on the other hand, we find many of the great 
centres of trade established in situations which no such 
advantages, and where almost everything has had to be supplied 
by painful exertion and great expenditure. 

As examples of these facts, I may point to the remarkable 
progress of many commercial ports situated in localities which 
were originally the reverse of promising from an engineering point 
of view—to Glasgow, where twenty-six millions sterling in value 
of exports and imports are annually dealt with in ships of the 
largest draught, though it is placed on a river which only fifty 
years ago was nearly dry at low water for a distance of ten miles 
below the present docks—to Newcastle, with a present trade of 
135 millions sterling, which within the memory of this generation 
was approached by a shallow river, entering a much exposed part 
of the North Sea over a dangerous sand bar. Sixty years ago the 
Tyne could only receive—and that only at high water—a small 
class of coasting vessels, whereas now it is navigable for deep- 
draughted vessels for a distance of thirteen miles from the sea. The 
breakwaters also at Tynemouth, which have been constructed under 
great difficulties on a coast without a single natural encouraging 
characteristic, not only make a valuable harbour of refuge, but 
have, pratically speaking, removed the external bar. 

Ina similar way, as evidence of the truth of my proposition, | 
might point to a multitude of other instances—to the great docks of 
Buenos Ayres, which city when I knew it twenty years ago, could 
not be approached within seven or eight miles by sea-going ships 
of 15ft. or 16ft. draught; to Calcutta, dependent on the 
dangerous navigation of the Hooghly, including the dreaded 
James and Mary shoals; to the creation of the port of Manchester, 
forty-five miles from the sea, approached by a tide-locked canal 
which has cost thi:teen or fourteen millions of money in its con- 
struction; to the great recent developments of Rouen, Dunkirk, 
Antwerp, and Amsterdam ; to the improvements of the Danube 
and the Mississippi. In all of these cases the natural character- 
istics of the localities were quite unsuited to the requirements of 
an advancing trade in modern vessels, but the inexorable demands 
of commercial shipping have created the supply, at the hands of 
engineers, of improvements and modifications of Nature, which 
are so large and important that, to an unprofessional eye, they 
might now almost appear, at least in some of the cases which I have 
mentioned, to be physical characteristics of the locality, I think 
that we may safely say that trade will produce the required 
accommodation, and that accommodation in itself will not create or 
attract trade. 

_ Bristol is a case in point, and it is interesting to us at this meet- 
ing to note, however briefly, some of the important works which 
have altered and are altering its capacity as a port. At the end 
of last century Bristol and its capabilities were, as they have been 
almost ever since, the battlefield of civil engineers, and we know 
that reports and projects were made by most of the men who were 
then recognised as authorities, ‘The diversion of the river Avon 
and the construction of the floating harbour of Bristol, which were 
carried out under the advice of William Jessop in the years from 
1804 to 1809, were boldly conceived and ably executed. The result 
of the diversion of the Avon by means of what is still known as the 
new cut enabled the old course of the river to be made into a float- 
ing harbour of about 71 acres, of which 57 acres are available for 
vessels of considerable size. The total cost seems to have been 
about £600,000. Though the greatest draught of water in the 
floating harbour—some 20ft.—and the dimensions of the original 
locks—150ft. long and 36ft. wide—may appear to us at the close of 
the nineteenth century somewhat insignificant, they were no doubt 
up to the estimated requirements of that day, and I think we can 
recognise in Jessop’s work the impress of a great mind. The 
Cumberland Basin was deepened and improved, and the lock 
accommodation wasincreased, by Brunel in 1850 by the construction 
of a lock, 350ft. long and 62ft. wide, and again by Howard in 1871, 
who made another lock 350ft. long, 62ft. wide, with 23ft. of water 
at high water of neap tides. This is the present limitation of the 
access of shipping to the town docks, and though we realise its 
insufficiency for modern vessels we can appreciate the energy of 
those who have gone before us, and who found the funds for or 
— works which for so many years well fulfilled their 
uIrpose, 

- The approach to Bristol from the sea—that is to say, from King 
ey in the Bristol Channel—is certainly unpromising for large 
a and, indeed, when contemplated at low water, appears not a 
ttle forbidding. Something has been done, and more is now in 
oe towards straightening, deepening, buoying, and lighting 
the tortuous course of the Avon below Bristol. ' More, no ‘watt, 
= have been undertaken in former years, if the great rise. of 
ide in the river had not provided, at spring tides, a depth and 
Width for navigation which were sufficient for practical purposes, 
a the size of modern ships imperatively demanded increased 
sere of approach, _ I think it is a remarkable thing that vessels 
of 3000 tons urden, 320ft. in length, and drawing 26ft. of water, 





succeed in reaching Bristo], and that the trade in the heart of the 
city continues to increase, 

ose acquainted with the strong tides of the Avon, or with its 
bends, which do not exceed in places a radius of 800ft., and, lastly, 
with what might be the consequences of a long vessel grounding in 
a channel which has only a bottom width of 100ft., cannot but 
recognise the skill and nerve of the pilots in navigating large vessels 
from King Road to Bristol. This is done by night as well as by 
day, and so successfully that the rate of insurance for Bristol is no 
more than it is for Avonmouth or Portishead, the entrances of 
which are in the Severn, or than for many ports situated on the 
open sea. We have similar examples of what can be done by the 
systematic development of — skill in the Hooghly, the River 
Plate, in the Yangtse Kiang, the Mississippi, and other rivers where 
special men have been involved, as it were, by the demand, and 
navigate with safety and success channels which are so ful! of 
dangers that they might well appear impracticable. Experience, 
indeed, shows us that, given a trade and a depth of water rendering 
access possible, ships will make their way to ports through all kinds 
of difficulties and with a wonderfully small margin of water under 
their keels, reminding one of the boast of the Mississippi captain 
that he could take his steamer wherever the channel was a little 
damp. 

To return, however, to Bristol and the Avon; in spite of all 
efforts to keep pace with trading requirements, the time arrived, 
in 1868, for providing iaeepred aed accommodation, which would 
avoid the navigation of the Avon, and at the same time afford 
deeper locks and more spacious quays than could be given in 
Bristol itself. ‘The Avonmouth and Portishead docks accordingly 
were built between 1868 and 1878, and acquired by the Corporation 
in 1884, Both are fine works for their period ; but even in their 
case the rapid development of modern shipping has occasioned a 
demand for enlargements of the facilities which they afford. 
Accordingly, a matter which is again agitating Bristol is still 
further dock accommodation, and there has been a sharp conten- 
tion whether this should be effected by what is implied in the 
somewhat barbarous word ‘‘ dockising” the Avon, or by new docks 
at King Road. Dockising implies the construction of a weir and 
locks at Avonmouth, so that the Avon would be impounded and 
make one sheet of water nearly six miles long to Bristol, the 
natural discharge of the river being provided po, outfall sluices, 
while the alternative of dockising the Avon is to be found in great 
additions to the docks either at Avonmouth or Portishead. In the 
peaceful atmosphere of Section G, I will not enter upon the various 
aspects of these antagonisite proposals, and will merely say that I 
have no doubt that in some way Bristol will keep ahead of what is 
wanted, and that I wish the city and the engineer who may carry 
out any of the ideas which may be eventually adopted every success 
and satisfaction in such important undertakings. 

(II.) Leaving, then, for the present all loca] considerations, and 
seeing that a large part of my own work has lain in the construction 
of new docks and in the alteration of old docks, I propose now to say 
a few words on what appear to me to be at present the salient 
points on these subjects in relation to the growth and the require- 
ments of our merchant navy. In the first place one cannot but be 
struck with the great demands which have come with some sudden- 
ness on the present generation for increased dock and quay accom- 
modation, e British ple are the chief carriers of the world, 
and are indeed those ‘‘ that go down to the sea in ships, and occupy 
their business in great waters.” This can be appreciated when we 
consider that annually our over sea import registered tonnage is 
34 millions, and our export registered tonnage is 38 millions. 
Our coastwise traffic amounts to 63 million tons r annum, 
making together a tonnage to be dealt with of 135 million tons. If 
we add to these figures the tonnage of vessels in ballast and the 
number of calls of those vessels in the coasting trade which touch 
at several ports in the course of one voyage, we must add a further 
55 millions of tonnage, making a total of 190 millions of tonnage 
using our ports yearly ; and if we divide these figures by, say, 
300 days, to provide against more or less idle days, bad weather, 
and the like, we have the result of 633,000 tons per diem entering 
and leaving our ports. If we assume an average ship of 300 
registered tons, which is probably not far wrong, we have about 
2100 trading vessels entering or leaving our ports daily—a flotilla 
of startling numbers. 

In truth, the magnitude of our mercantile navy, as compared 
with that of other countries, is astonishing. We have 10} millions 
of tons, against a total of 13 millions of tons belonging to all the 
other nations of the world, in which are included three millions of 
tons of steam vessels engaged in the lake and river traffic of the 
United States. Descending to particulars, our merchant fleet is 
11} times that of France, seven times that of Germany, 18 times 
that of Russia (in Europe), 2? times that of the United States—in- 
clusive of the craft on the Great Lakes—6# times that of Norway, 
14 times that of Italy, and 14 times that of Spain. Out of our 
total tonnage of 104 millions, 6? millions are steam vessels, and 
the proportions in relation to the steam tonnage of the other 
countries above referred are approximately the same. 

Again, it is instructive to note how small a proportion of the 
trade of other countries, even including coasting traffic, is carried 
in ships belonging to the country in question. us, whereas we 
as a nation convey in steamships 76 per cent, of the aggregate 
tonnage of our own ports, only the following proportions of the 
total trade of other nations are carried by the shipping of each 
country in question :—France, about 30 per cent.; Italy, about 19 

r cent.; Germany, about 43 per cent.; Russia (in Europe), about 
7 per cent.; Norway, about 56 per cent.; Sweden, about 29 per 
cent.; Holland, about 26 per cent.; United States (oversea) about 
15 percent. It is a recognised fact that a very large part of the 
balance of the the above proportions is conveyed in British ships 
frequenting the various foreign ports, and acting, as I have said, as 
the ocean carriers of the world, 

Thus in the best returns available I find that British shipping 
conveys the following proportions of the oversea commerce of other 
countries :—Italy, 44 per cent.; Germany, 38 per cent.; Russia, 
57 percent.; N —s 8 per cent.; Sweden, 27 per cent.; Holland, 
54 per cent.; United States, 60 per cent.; France, not given. The 
experience of the Suez Canal again tells the same tale, for of the 
total tonnage passing through that international waterway 66 per 
cent. is British. This is nearly seven times that of the shipping of 
the next largest contributor, which is Germany, and nine times 
that of France. This vast amount of ing trade is in British 
hands, because we can do it cheaply as well as efficiently. I believe 
that the whole of our commercial fleet is worked at a very narrow 
margin of average profit, though in the aggregate it forms one of 
the most important factors in our country’s position among the 
nations of the world. 

We are often reminded of how greatly the value of our imports 
exceeds that of our exports ; but we should not forget that the 
profit on the transport of both goes chiefly to the British nation as 
ship owners, in addition to the profit which is earned by them in the 
carriage of merchandise from one foreign port to another. What 
an important thing it thus is to the prosperty of this country, not 
merely that our own ports should be convenient and adequate to all 
demands, but that our shipbuilders should be able to keep pace 
with the demands of this huge transport traffic! We find in this 
connection that we add about half a million of tons of shipping 
annually to our register, and that we lose about 200,000 tons 
annually by wreck. The annual waste be vessels becoming old 
or obsolete has further to be provided, and, as a matter of fact, 
the average annual increment of our mercantile navy for the past 
twelve years is about a quarter of million of tons, 

The remarkable development within recent years in the cheap- 
ness of steam navigation, the improved methods of building and 
rigging of sailing ships, and various economic causes have resulted 
in a large increase of the average size of ships engaged in oversea 
voyages with a comparative diminution in the number of the 
crews of each description of vessel. Greater draught of water is 
consequently demanded, and as a better knowledge of shipbuildi 
has indicated that the beam of ships can be considerably incre: 





without involving greater resistances, we may expect to see = 
to increase not only in length and depth, but also in width. e 
largest steamer twenty years ago-—excepting, of course, the Great 
Eastern, which was a magnificent conception, though in advance 
of her time and its requirements—was, I believe, the City of Berlin, 
of 5500 tons burden. Her length was 488ft., and her draught and 
beam were 25ft. and 44ft. respectively. At the present time the 
Kaiser Wilhelm der Grosse is 625ft. long; her beam is 66ft., and 
her draught is 27ft., and we know that these dimensions will soon 
be ex: ed, 

A modern liner now being built will have a length of 704ft.—or 
24ft. longer than the Great Eastern—with a beam of 68ft. and a 
draught of 28}ft. The great steamers for the transport of cattle 
are 585ft. long, 64ft. beam, and 30ft. draught and upwards, 
carrying 14,000 tons of cargo. Some of the large sailing vessels 
carry over 6000 tons deadweight, and draw 28}ft. Ships of war, 
though not so long as liners, havea beam of 75ft., with a draught 
of 3lft.; and though ih the commercial marine we need not, 
perhaps, anticipate any great further increase of draught of water, 
the demand for which is largely governed by what is available in 
foreign ports or rivers and in the Suez Canal, the fact that men-of- 
war can, with due regard to economy of propulsion, be built with 
great width of beam in proportion to length, seems to indicate 
that we must be ealgoanl is the future for a considerable increase 
of beam for cargo-carrying vessels. We have further to note that, 
owing no doubt to the vast improvements of marine steam 
engines and boilers realising unlooked-for economy in the com- 
bustion of coal, steam vessels are supplanting all but the largest 
class of sailing vessels as carriers of commerce, almost as rapidly 
as they did forty or fifty years agoin the conveyance of passengers 
and as ships of war. 

In 1897, out of a total shipping trade—cargoes and ballast— 
dealt with in ships of all nations at the ports of the United King 
dom, amounting to 90 millions of tons, 81 millions of tons. or $0 
per cent. were conveyed by steam veszels ; whereas in 1885, out 
of a total of 64 millions of tons, 50 millions of tons, or 78 per cent., 
were in steamers. If we take, however, the tonnage of cargoes and 
ballast conveyed to and from her own ports by British ships only, 
we find that in 1897, out of a total of 64 millions of tons, 61 millions 
of tons, or 95 per cent., were in steam vessels; whereas in 1885 
but 85 per cent. of the total tonnage conveyed by British vessels 
was in steamships. Of the tonnage of vessels built in the United 
Kingdom in 1885, 50 per cent. were steamers, but in 1897 the pro- 
portion was 86 per cent.; and to sum up, we find that in the 
commercial fleet of the United Kingdom and British Possessions, 
as between 1887 and 1897, sailing ships have decreased 16 per 
cent. in number, and have, in spite of the building of a certain 
number of exceptionally large vessels, decreased 9 per cent. in 
average size ; while steamers have increased 23 per cent. in num- 
ber and 16 per cent. in average size. The total sailing tonnage 
has decreased in the same period by 24 per cent., and the steam 
tonnage has increased by 36 per cent. The problems thus con- 
fronting us, as results of the increased size of all description of 
oversea steamships, require much consideration from an engineer- 
ing point of view, and are further puzzling, and will continue to 
puzzle, our financial authorities, without whose aid the engineer 
can do but little. 

We ask, Where is all this expansion of requirements to stop, and 
how far are we justified in extending our view of the wants of the 
future from the contemplation of the conditions of the present 
and of what has occurred in the past? This is undoubtedly a 
difficult question, and he would be a bold man who thought that 
we had reached finality in the size of ships. Bound up with this 
consideration are not merely matters of first cost of the accommoda- 
tion to be provided, but also of the annual expenses in working 
and maintenance, not only of the docks themselves, but in what 
is —- of more importance, viz., the preservation of sufficiently 
deep and wide approaches to them. 

Apart from length, depth, and beam, the midship cross section 
of modern cargo ships has altered completely of late years, and is 
now nearly as rectangular in shape as a packing-case, excepting 
only that at the biiges the sides and floor are joined by a curve of 
small radius, The keel has almost disappeared, and bilge keels 
are often added. The result of these alterations of shape in the 
ordinary hulls of trading ships is that the sills and sides of many 
locks and entrances are now quite unsuited to what is wanted, and 
consequently their original power of accommodating vessels is 
most seriously diminished. Until lately it was generally con- 
sidered that locks 600ft. long, and 80ft. wide, and 26ft. deep were 
sufficiently capacious, with some margin for future wants; but I 
think we must now go further in length and depth, and 
not improbably to some extent in width. We find that 
at Liverpool the Dock Board have ordered vestibule basins 
to act as locks 1150ft. long and 520ft. wide, with entrances 
100ft. wide and 32ft. deep; and somewhat similar dimensions were 
talked of for the entrance lock of the recently-proposed Windsor 
Dock at Penarth, which was intended to be 1 t. long, 100ft. 
wide, and 34ft. deep at neap tides. Again, apart from the ques- 
tion of locks and entrances, the older docks themselves are in- 
~ to be found too shallow and too narrow for modern vessels. 
In docks which are deep enough at spring tides and too shallow 
at neap tides, and which are opened to the “‘ tide of the day,” 
much may be done to improve the depth by systematic pumping, 
so as to keep the surface always at the level of high water of 
spring tides. By this expedient large areas of old docks may be 
to that extent modernised at the expeuse, perhaps, of new 
entrance locks and the annual cost of pumping. This latter 
yearly ss is not an important matter. At Liverpool and 
Birkenh 230 acres of nearly obsolete docks have been thus 
—— at a capital cost of about £96,000 for pumping machinery 
and an annual expenditure of £6000. I am executing a similar 
improvement by pumping in one of the smaller docks on the 
Thames, and contemplate it on a larger scale at an important 
dock there, and also at Hull. 

The conditions of commerce now require also, in order to realise 
the necessary economy of transport, the greatest despatch, for 
demurrage on the large and expensive modern steam vessels is a 
most serious question, Thus there must now be no waiting for 
spring tides, or, if possible, for rise of tide on the day of arrival. 
Every steamer expects to discharge her cargo on to the quay 
without waiting for much stacking, still less for trucks ; and under 
modern conditions dock work must be got through in one-third of 
the time which was considered proper ten or twelve years ago. 
From these reasons larger quays and warehouses, better railway 
approaches, improved sidings, and better machinery are all neces- 
sities, as well as deeper water and better approaches. These 
demands have come on us, as I have said, not so much gradually 
as more or less suddenly, and the call for improved docks is 
general, and, in my opinion, it will be continuing. Liverpool last 
year undertook to spend nearly five millions on such works, and 
we know of very many important projects at other place. Taking 
the expenditure within the past decade, and adding to it the 
authorised expenditure at Liverpool, at the great ports on the 
Bristol Channel, on the Thames, at Southampton, Hu!l, Middles- 
brough, Hartlepool, Sunderland, the Tyne and its neighbourhood, 
at Grangemouth, the Fife ports, at Glasgow, the Ayrshire ports, 
the Cumberland and Lancashire ports, and so round the British 
coasts to Preston, I roughly estimate an expenditure, either 
made during the past ten years or contemplated, of some 
thirty-five millions. These are large figures, and we ask from 
whence will an adequate revenue come; for it is a more 
or less accepted fact that docks by themselves do not produce 
more than a very moderate return on their cost, though, of course, 
there may be exceptions to every rule. Apart from the expendi- 
ture which has been undertaken, much remains to be done, and 
the source of “—_ of the capital required: is a highly important 
consideration. venture to think on this point that we should 
learn to realise that under modern conditions docks should be con- 
sidered largely in the light of being railway stations for goods and 
minerals, and in many cases for passenger traffic. Docks and 
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quays, together with improved approaches from the sea, are, in 
fact, the means of bringing traffic to the railways—and, to a less 
degree, to the canals—of a country, and should be looked upon as 
links in the chain of transport pan int ication ey are 
certainly as necessary adjuncts of a railway, at least in our country 
and in respect of goods and minerals, as large stations and depdts 
are in all important towns. 

The older view of our Parliament was that docks and railways 
should be in different hands ; but I much question whether this 
idea should now commend itself. It is difficult, as I have said, for 
a dock enterprise standing alone to make any considerable return 
on its cost, and though it is true that capital can be found under 
guarantees of an already ee trade by some of the great 
Dock Trusts, such as at Liverpool or Glasgow, the return is but a 
modest one, and not such as is likely to tempt capitalists to new 
ventures in constructing or enlarging many of the docks which 
stand in need of improvements. On the other hand, a railway 
company which gets a fairly long lead for the — to and from a 
dock can afford to look at the matter of expenditure on docks with 
some liberality. We have conspicuous examples of great public 
benefit being afforded at Southampton and at Hull, where the 
docks have lately passed from the hands of financially weak com- 
panies, dependent only on dock dues, to the ownership of powerful 
railway companies, Similarly, several of the North-eastern ports 
besides Hull—the large docks at Grangemouth, Barry, Penarth, 
Garston, Fleetwood, and elsewhere—are further examples amongst 
others, in which the revenue of railway companies has been spent 
on dock improvements with a spirit which would be otherwise 
unattainable. A dock also must necessarily be now-a-days almost 
wholly dependent for its efficient working on the best understand- 
ing being maintained with the railway companies for the prompt 
and adequate provision of land transport, so that in that point of 
— also the two interests are one, and should be recognised as 
such, 

In the consideration of the advisability for concentration of 
ownership, there remain only the questions of safeguards against 
unfair treatment of competitive modes of transport, such as canal and 
road traffic, and provision againstany improper resultsof monopoly of 
railway access. These, | think, can be provided by parliamentary 
enactment, either by insisting on adequate access under proper 
conditions for all within reach, or, in any case of inadequate facili- 
ties being accorded, by authorising the construction of other docks 
in the hands of competing railway companies or of other aggrieved 
parties, with in such cases railway privileges. With these 
safeguards the public could be efficiently protected, and, if this 
be so, I cannot but think that, ceteris paribus, the trading com- 
munity will be better served by docks directly connected with 
railway companies than by separate existences and management. 
On the one hand, I hope that those who administer the great rail- 
way undertakings will realise this community of interest, and, 
on the other, that Parliament will favour intimate financial 
relations between docks and railways, instead of more or less 
systematically discouraging such connection. This question is one 
which is peculiarly interesting here at Bristol, where the docks are 
in the hands of the Corporation, and where the railway companies 
carry the traffic, which but for the docks would be largely non- 
existent. 

(III.) Leaving now the question of modern docks and shipping, 
as to which, as I have said, Bristol is interesting to engineers, 
there are one or two other matters of history which appeal to 
Section G in this locality. In the first place, Bristol was the birth- 
place of the Great Western Railway. I. K. Brunel, its engineer, 
had previously, by public competition, been selected to span the 
gorge at Clifton by a suspension bridge of the then almost un- 
rivalled span of 702ft. Again, under the influence of Brunel, 
Bristol became the home of pioneers of transatlantic steamships, 
and the story of the initiation of the enterprise is thus told in the 
memoirs of his life. In 1835, at a small convivial meeting of some 
of the promoters of the Great Western Railway, some one said, 
‘* Our railway to Bristol will be one of the longest in England,” and 
Brunel exclaimed, ‘‘Why not make it the longest line of com- 
munication in the world by connecting it with New York by a line 
of steamers?” Out of this grew the Great Western steamship, 
and the history of the enterprise and of its success is too well 
known, at least here, to require any allusion to the steps by which 
it was brought about. Suffice it to say that, in spite of much 
discouragement, the Great Western—of the then unexampled size 
of 2300 gross tons, and with engines of unparalleled power—was 
launched at Bristol in 1837, and ran successful and regular voyages 
till 1857, when she was broken up. 

In Section G there are many who can appreciate the difficulties 
of such a new departure as the Great Western steamship, even if 
they had been confined to the design and study of a vessel and 
engines of unprecedented size ; but it is not easy to realise the 
anxiety and trouble caused by the dictum of a scientist like Dr. 
Lardner, at the meeting of the British Association in this city in 
1836, that the whole idea of ocean navigation on voyages as long 
as from Bristol] to New York was at that epoch an abstract 
impossibility. 

In these days of criticism of the past, often involving the re- 
habilitation of individuals, it is interesting to note that Dr. 
Lardner’s part in condemning beforehand the construction of the 
Great Western steamship and the ideas on which she was designed 
has been of late years unduly minimised. It has been said that 
all Dr. Lardner meant was to express a pious doubt as to the 
commercial prospects of ocean navigation. I have carefully read 
the “‘ Proceedings” of the time, and I am brought to the conclu- 
sion that his words and writings will admit of no such interpreta- 
tion. Dr. Lardner’s views, arrived at after calculation and reason- 
ing, were precisely expressed and boldly and honestly enunciated 
by him. He said ‘that in proportion as the capacity of a vessel 
is increased, in the same ratio, or nearly so, must the mechanical 
power of the engines be enlarged and the consumption of coal 
augmented.” He based his views that sucess was impossible on 
principles which he supposed to be sound, but which were, in fact, 
assumptions, viz., that the resistance to the progress of a ship 
varied directly with her capacity, that a certain number of tons of 
coal were required per horse-power for the voyage across the 
Atlantic, and that, this being so, enough fuel could not be carried 
in a ship, however large she might be made. 

Brunel, on the other hand, contended that Dr. Lardner’s views 
were fundamentally erroneous ; for that, whereas the capacity of 
a ship increased in the ratio of the cube of her dimensions, the 
resistance to her progress varied not in the ratio of the cube, but 
nearly as the square of her capacity. Thus, by adopting a proper 
length, beam, and —— t, a ship would not only carry coal for 
the journey to New York, but be commercially successfui in respect 
of cargo and passengers, We know now that the resistances en- 
countered by a ship are not merely dependent on her dimensions, 
but comprise wave-making at various sj s, bringing form and 
proportion of dimensions largely into the necessary calculations ; 
but I want to point out that the line of divergence of the different 
views of Lardner and Brunel was sufficiently precise and quite 
crucial. It is true that Dr. Lardner, in later criticisms of 1837, 
retreated somewhat from his position of 1836, introducing more of 
the commercial aspect of the case, and stating that no steam 
vessel could make profitable voyages across the Atlantic ; but, 
even so, it seems clear that the fundamental matter at issue in 
1836 and 1837, the period of Dr. Lardner’s active criticism, was 
the question of the resistances increasing in the same ratio as the 
capacity. The results of these ex cathedré statements by Dr. 
Lardner about the Great Western, then in process of being built, 
must have caused great anxiety to the promoters, and much pre- 
liminary distrust of the ship on the part of the public. ey 
were, unquestionably, honestly arrived at, however much they 
were due to reasoning on unascertained premises, and this latter is 
the reason for my venturing now to refer once more to them. As 
a matter of fact, the ship started from Bristol in 1838, and arrived 

at New York in fourteen days with 200 tons of coal in her bunkers, 





Let me remind you of another somewhat similar instance of the 
way in which the anxieties of engineers have been unnecessaril 
increased and public alarm gratuitously, though honestly, aroused. 
When the designs of the Forth Bridge—of which the nation, and 
indeed the world, is proud—had been no pee both by the rail- 
way companies who were to find the capital and by Parliament, a 
most distinguished man of science—the then Astronomer Royal— 
came to the conclusion that the engineers had neglected certain 
laws which he enunciated respecting the resisting power of long 
struts to buckling, and that the bridge ought not to be constructed, 
as he considered that, to use his own words, ‘‘ we may reasonably 
expect the destruction of the Forth Bridge in a lighter gale than 
that which destroyed the Tay Bridge.” All this was stated no 
doubt from a strong view of public duty, in a letter to a public 
newspaper by Sir George Airy. ‘f the base of his calculations 
were right, the conclusion might have been correct ; but the fact 
was that there was no foundation worthy of the name for the 
reasoning. Again, another distinguished mathematician publicly 
criticised the Forth Bridge with equal vigour, basing his views 
that it was fundamentally incorrect on another set of equally 
erroneous assumptions, maintaining again that it should not be 
permitted, because he proved by reasoning on those assumptions 
that it must be absolutely unsafe. 

Again, in shipbuilding, until Mr. William Froude, some years 
prior to 1875, made his experiments by means of models on the 
highly difficult and otherwise almos: insoluble causes of the re- 
tardation of ships and their behaviour in waves, beginning at the 
beginning, taking nothing for granted, and eliminating all elements 
of possible errors, little or nothing was known of the laws govern- 
ing these questions. Laws had been laid down by high authorities 
as to the causes of retardation of ships, many of which, in fact, 
were not true, while some of the assigned causes were non-existent, 
and some real causes were unrecognised. Mr. Froude was told 
that no information could be learnt from experiments on models 
which would be applicable to full-sized ships, and that ships must 
continue to be designed, and engines built on data which, scien- 
tifically speaking, were assumptions. The outcome has been that 
Mr. Froude’s @ priort Gepreciated experiments with models have 
solved most of the questions relating to that branch of naval archi- 
tecture ; and at the present time every ship in the Royal Navy, 
and not a few in the merchant service, are designed in accordance 
with the data so gained. 

Another example of hasty generalisation occurs to me, and that 
is on the important question of wind pressure. Tredgold, who 
undoubtedly was one of the soundest of engineers, laid down in 
1840 that a pressure of 40 lb. per square foot should be provided 
for ; reasoning, no doubt, from the fact that such a pressure had 
in this country been registered on a wind gauge of a square foot 
or less in area. As a consequence, he assumed that the same 
force could be exerted by the wind on areas of any dimen- 
sions. Thus roofs and bridges, wherever any calculations of 
wind pressure were made, were designed for a pressure of 40 lb. 
per square foot of the whole ay surface, and under the alarm 
caused by the fall of the Tay Bridge in 1879, the piers of which 
were not probably strong enough to resist a horizontal pressure 
of one-fifth of such an amount, a further general assumption 
was made, and railway bridges throughout the kingdom were 
ordered by the Board of Trade in 1880, acting no doubt on expert 
advice, to be in future designed, and are designed to this day, 
to resist 56 lb. of horizontal wind pressure on the whole 
exposed area with the ordinary factors of safety for the materials 
employed, as if such horizontal strain were a working load. 

It had, for a long time previously to this order of Government 
being issued, been ple fs that these small-gauge experiments 
were untrustworthy, and su uent experiments at the Forth 
Bridge on two wind gauges of 300 square feet and of 14 square 
feet respectively indicated that with an increase of area the unit of 
pressure fell off in a very marked degree. Under the same condi- 
tions of wind and exposure the larger gauge registered a pressure 
38°7 per cent. less per square foot than the smaller gauge. I have 
been able to carry experiments further at the Tower Bridge by 
observing the pressure on the surface of the bascules of the bridge 
as evidenced by the power exerted by the actuating engines. In 
this case we have a wind gauge of some 5000ft. in area, and it has 
been shown that, while small anemometers placed on the fixed parts 
of the bridge adjoining the bascules register from 6 lb. to 9 lb. per 
square foot, the wind pressure on the bascules is only from 1 Ib, to 
15 |b. per square foot. 

It is difficult to imagine the amount of money which has been 
wasted in unnecessary provision against wind strains of 56 lb. per 
square foot on large areas in consequence of this hurried generalisa- 
tion from insufficient data. I know something of what the pro- 
vision for 56 Ib, on the square foot for wind cost at the Tower 
Bridge, and I do not wish to mention it; but if the public had 
been told that the dictum of experts arrived at, however hastily, in 
1880, was to be set aside in the construction of that bridge, all 
confidence would have been beforehand destroyed in it, and I sup- 
pose no Committee of Parliament would have passed the Act. 

I have mentioned these matters, which could be added to by many 
similar instances in other branches of applied science, not for the 
sake of reviving old controversies or of throwing a stone at highly 
distinguished men, honoured in their lifetime and honoured in 
their memory, nor for the sake of criticising more modern sci 2ntists 
or a Government Department. Still less do I wish to question the 
necessity and value of mathematical calculations as applied to the 
daily work of engineering science, but I recall the circumstances 
for the purpose of bespeaking the utmost caution sgainst our 
being tempted to lay down laws based on unascertained data. We 
know the tendency there has been at all times to generalise and 
to seek refuge in formule, and we cannot but know that it is 
not at an end now. We ought to recognise and remember 
how few physical questions had been exhaustively examined 
sixty years ago, and may I say how comparatively few have 
even now been fundamentally dealt with by experiment under true 
scientific conditions! The investigation of physical facts under all 
the various conditions which confront an engineer requires much 
care, intelligence, time, and last, not least, not a little money, In 
urging the vital necessity of investigations, I am sure that | shall 
not be understood as decrying the value of the exact analysis of 
mathematics, but we must be quite sure that the premises are 
right before we set to work to reason upon them. We should, 
then, exert all our influence againstrules or calculations based merely 
on hypothesis, and not be content with assumptions when facts can 
be ascertained, even if such ascertainment be laborious and costly. 
In a word, let us follow sound inductive science, as distinguished 
from generalisations ; for ‘‘Great is truth and mighty above all 
things.” Imaginings in physical science, even if backed up by an 
array of mathematics, the root of which may be unsound, are 
likely to lead us far away from the end we have in view. 

In connection with this subject, I may congratulate the Associa- 
tion generally, and this Section in particular, that there is now 
more hope for experimental science, and some endowment of 
research in this country than at any former time. The vital 
necessity of further work in these directions has long been urged 
by men of science, and was notably urged by Professor Oliver 
Lodge. Last year, in no small degree owing to the exer- 
tions of Sir Douglas Galton, K.C.B., who presided over the 
British Association in 1895, and brought tbe question very pro- 
minently forward in his inaugural address on that occasion, a 
highly-influential deputation waited on the Premier to urge that 
England should have a Public Physical Laboratory at which facts 
could be arrived at, constants determined, and instruments 
standardised. The importance of the questions which could be 
determined at such an institution in their influence on the trade and 
prosperity of the country, independently of the advancement of 
purely scientific knowledge, cannot well be exaggerated, 

Our Government, while somewhat limiting the scope of the in- 





quiry, appointed a small Committee to examine and report on this 
higbly important subject. It is no breach of confidence to say that 





a 
the Committee, after taking much evidence, visitin; imi 
highly successful institution on the Continent, Sand wa ad 
the question in all its bearings, were convinced of the great Ving 
benefits which may be expected from such an institution, po uli 
unanimcusly reported in favour of its establishment, | feel have 
that we shall all earnestly hope that Government wil] ire 
tke views of the Ccmmittee, and I venture to suggest that? out 
us should use what influence he may have to induce the Ch wd 
of the Exchequer to find adequate funds for an institution whi 
may be of the greatest benefit not merely to scientific ch 
but to the commerce of these islands, threatened as it jg on 
sides by foreign competition of the most vigorous deserj tion al 
competition which is nj aac by every weapon which the Po 
of other lands can forge for use in the tA. 3 It being a 
ledged that our own work in life is to deal with physical ee gat 
apply them for the use of our fellow-men, we may have good h and 
at at such an institution as I have indicated, directed, as it no do hy 
will be, by the highest scientific superintendence, we shall be = 
at least far better than at present, to have a sound knowled 
many facts which are obscure, and to deal with the nena 
conditions under which the applied science of the future wil] sna 
to be carried on. ss 
Those who know most of the problems of nature feel the m 
strongly how much remains which is unknown, and realise — 
completely those who teach require throughout their lives to be 
always learners. .Let each of us then in our special walk of |i 
seeking for further enlightenment on the various problems of pa 
work and in the application of that science which we love humbi, 
recognise that, ” y 
“ All Nature is but art, unknown to thee ; 
All Chance, direction which thou canst not see: 
All Discord, harmony not understood.” 7 








THE ACTION OF WAVES AND TIDES ON THE 
MOVEMENT OF MATERIAL ON THE gpa 
COAST.* 

By W. H. WHEELER, M, Inst. C.E., Boston, Lincs, 


THE object of this paper is to show the relative effect of waves due 
to wind and tidal action on littoral drift. 

It is pointed out that all cliffs that border the sea coast are 
doomed to erosion, and the material derived from their destruc. 
tion, after neneg ene and prepared by waves and tidal action 
is conveyed to the depths of the sea. ‘ 

The function of wind waves is to break down the cliffs, to sort 
the material displaced, and to reduce the larger rock fragments 
into sizes sufficiently small to be acted on by the tides, and to 
disperse material that has been collected in large masses by tidal 
action. : 

The function of the tides consists in raising the water of the 
ocean sufficiently high to enable the waves to attack the cliffs, in 
assisting in the grinding up of the reduced rock fragments by 
their perpetual oscillating motion until sufficiently reduced in size 
and then in transporting them to the bed of the sea, the latter 
operation being effected either in solution, suspension, or rolling 
along the bottom. 

It is shown that all material eroded from the cliffs is ultimately 
carried seawards, and that the sea yields nothing to the land, The 
only agents capable of transporting material of greater specific 
gravity than the water are the waves, and their action, until they 
break on the shore, is merely one of undulation ; and therefore it 
is only the stones, shingle, or sand which lie shorewards of the 

int where the wave breaks that can be carried forward on to the 

h. On the other hand, the slope of the beach being 
seawards, all material has a natural tendency to work downwards 
under the action of gravity, this downward action being aided by 
the undertow of the retiring shore waves. 

Material eroded from the cliffs consists of rock fragments, 
boulders, sand, and alluvium. The alluvium, consisting of particles 
of sufficient minuteness to remain in suspension for a considerable 
time, is diffused by the waves over a very considerable distance, 
and is finally deposited in the deep part of the ocean ; the sand is 
gradually worked down the beach by the action of the waves and 
tides, and is also spread over the sea bed, but nearer to the shore ; 
the rock f. ents are reduced to shingle small enough to be 
acted on by the tides, and in this condition are rolled up and down 
the beach and drifted along the coast until ground into particles 
sufficiently fine to be transported to the sea. Shingle is generally 
accumulated in banks in the zone lying between low water of neap 
tides and high water of spring tides, and travels along the coast in 
one given direction. The heaping up and travel of the shingle is 
due to tidal action, The effect of wind waves due to gales is prin- 
cipally destructive to shingle banks, cutting out and dispersing 
the material, the banks being restored by tidal action in calm 
weather and during off-shore winds. The action of waves due to 
wind is intermittent, variable in direction, and irregular. The 
travel of shingle, except when acted on by gales, is continuous, 
regular, and constant in direction. It is shown by a number of 
examples that the travel of shingle is not coincident either with 
the prevailing or predominant winds, but on a tidal coast the pre- 
dominant drift is invariably in the same direction as that of the tlood 
tide. The action of the tides in heaping up, and drifting materia! 
is due to wave action. The rise fall of the tide on the coast 
does not consist of a mere vertical rise and fall of the water, but of 
a continual oscillation. The crest of the tidal wave in the open 
sea, being in advance of that near the shore, results in an oblique 
lateral movement along the beach, and the advance of the water 
being checked by the shallow bed with which it comes in contact 
is reflected back, resulting in a series of small oscillations or waves 
which break when they reach the low-water line. These oscilla- 
tions are ever present on the margin of the shore, even when the 
sea is calmest, and are never absent except when absorbed by 
larger waves due to gales. 

These tidal wavelets vary in height from 6in. to 2ft., and break 
on the shore at the rate of from ten to twenty a minute according 
to the rise of the tide and slope of the beach. These wavelets, 
aided by the flood current, lift up and carry forward any coarse 
sand, loose stones, or other material with which they come in con- 
tact, and leave some portion of it stranded at the highest point to 
which the tide of the day reaches. ‘The wavelets, besides lifting 
and transporting the shingle, brush upward the whole of the face of 
the bank, and gradually raise it above the line of high water. It is 
shown that, though these waves are small, they by their weight 
and velocity develope sufficient force to move a large quantity of 
pebbles. A wave having a height of only 1ft. from trough to crest 
giving a head of 6in., and containing a volume of water equal toa 
weight of ‘142 ton has sufficient kinetic energy to raise 165 1b. of 

bbles lft. high. Allowing the weight of pebbles in water to be 

00 lb. to the cubic foot, each wave, if the whole of its energy be 
ane to the movement of the material, is cabable of raising 
pebbles 2in. in diameter lft.; or, with fifteen waves to the 
minute, 9900 pebbles a minute and 2,376,000 in a single tide, or 4 
total weight of stone of 266°4 tons lft. high. This, however, 1s 
beyond the work actually done, as a portion of the energy of the 
wave is absorbed in friction. The above rough approximation of 
the power of the wavelets is sufficient to show the enormous power 
that is developed by tidal action day by day on the coast, and the 
capability of the wavelets due to the tides for building up shingle 
banks and drifting the pebbles along the beach. 








Great NortHERN Goops Derét.—The name of Mr. A. Ross, 
M. Inst. C.E., engineer-in-chief of the Great Northern Railway, 
should have been printed over the engravings of the Goods Dept, 
published in our issue of the 2nd instant. 


* British Association, Sections C and G.—Abstract. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE competition offering from America in the pig iron trade is 

ming @ source of much uneasiness to ftaffordshire and 
Midland pig iron producers, and was the subject of much com- 
ment on ‘Change in Birmingham this—Thursday—afternoon, The 
Americans are now pear hg | iron to this side at a minimum of 
46s. 6d. at English ports, or 47s, 6d. net for ordinary brands. For 
special brands the quotation is 50s. Notwithstanding the heavy 
railway carriage from the ports, this Transatlantic-made iron 1s 
gellirg freely against Staffordshire, Derbyshire, Northamptonshire, 
and Leicestershire pigs, employed in the Staffordshire mills and 
forges. Staffordshire all-mine pigs are 52s. 6d. to 55s.; best ditto, 
66s, 6d. to 67s. 6d.; and cold blast, 92s, Part-mine is 46s. to 48s., 
and cinder 42s. 6d. to 43s, 6d. Staffordshire all-mine foundries 
average 67s. 6d.; rgeny forge, 46s. at stations ; North 
Staffordshire, 46s. 9d.; and Derbyshire, 47s. 9d. 

In finished iron and steel it is estimated that the limitation of 

yroduction already caused in this district by cessation of work 
necessitated by the heat has reached some tons, and this is not 
without its effectin hardening the market. The wagon companies, 
nut and bolt makers, and vice, anvil, chain, and bedstead manufac- 
turers are taking a heavy tonnage of bars ; and though £5 17s. 6d. 
js the quotation in some cases, yet most of the associated firms 
quote £6 2s. 6d. Merchant bars were £6 10s.; the second de 
bars of the ‘‘ list” houses, £7; and marked bars, £7 10s, Sheet 
iron prices fluctuate a good deal, but average £6 7s. 6d. for singles, 
£6 10s, for doubles, and £7 to £7 5s, for trebles, ‘‘ Getting dis- 
heartened,” is the remark of some sheet iron makers, when asked 
how they are doing in business. Then they proceed to quote 
figures which show conclusively that there is scarcely any profit at 
all in sheet iron at the present time, The balance-sheet of a 
Wolverhampton firm of sheet iron makers, just issued, shows a loss 
of over £ on the year’s transactions ended June last. Gal- 
yanised sheets are £9 15s, to £10, f.o.b. Liverpool. Nut and 
hurdle iron is £5 15s,; rivet iron, £8 ; hoopiron, £6 5s, to £6 10s.; 
and gas strip, £5 17s. 6d, 

The steel works are still cheerful scenes of activity, though the 
great heat has of late occasionally curtailed production, As to 
imported steel from outside districts, £6 5s. to £6 7s, 6d. is asked 
for bars, £5 17s. 6d. to £6 2s. 6d. for plates, £5 10s. to £5 15s, 
for angles, and £6 5s. for girders, Staffordshire steel makers 
ask £6 5s, for basic Bessemer bars, £6 to £6 5s. for girders and 
angles ; plates for tubes and welding purposes £6 15s, to £7 ; and 
bridge plates £6 5s, to £6 10s. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Maxchester.—Throughout all branches of the engineering and 
the iron and steel trades the position is exceptionally strong, and 
the chief concern is not as to new orders or business, but as to the 
probable course of prices. That they are steadily tending upwards 
is, of course, unquestionable ; engineers are not booking new orders 
at the same prices as those running out, and in all descriptions of 
both raw and manufactured material buyers and consumers as 
they replace contracts have to rey advances on the rates at which 
they have previously bought. e upward move, as I have pointed 
out in previous notes, is, however, very gradual, and, even if there 
were to be a further considerable rise, prices, taking into considera- 
tion the present condition of trade, could not be regarded as 
high. The question frequently asked is whether the upward 
move will continue in this cautious fashion, or are we likely to 
have what is termed a boom in prices, It is admitted that 
makers and manufacturers of both iron and steel are in a position 
—judging from the state of their order books, and the difficulties 
now experienced in obtaining deliveries on account of contracts, 
or in placing new orders of any weight for specification much before 
the cloe of the year—to pe ts if they chose, substantially 
higher prices than they are now quoting, and it is asked, Will they 
continue this cautious attitude in the face of increasing pressure, 
or will there be some sudden upward bound in prices? So far the 
check upon any really great advance has been the fear of foreign 
competition, to which I have previously referred in my notes, 
and of this I am constantly receiving ample corroboration, 
both from the general tone in which the matter is discussed on 
‘Change, and from statements contained in private communica- 
tions from some of the leading firms in the district. An impor- 
tant point, however, to be considered is the improvement in the 
prospects of trade on the Continent and in the United States, 
where English makers and manufacturers have to encounter the 
keenest competition. So long as American makers can realise 
better prices in the United States they are not likely to shi 
largely to England, and the same applies also to Belgium an 
Germany. This, although English makers and manufacturers 
might still be very cautious in putting up their prices for export 
trade, might place them in a position to hold out for considerabl 
higher prices on their home business, The view, however, whic 
is most generally taken as to the outlook is that, although it is 
certainly more than possible that there will be a further sub- 
stantial advance, any big inflation of prices that would be 
disastrous in its results to legitimate trade is not very probable. 

There was a full attendance on the Manchester Iron Exchange 
on Tuesday, with a brisk tone all through the market, and a 
hardening tendency in prices. A fairly large weight of buying has 
been going on in pig iron during the last few days, and there were 
considerable inquires on ‘Change, with sellers generally very 
cautious about giving anything like open quotations, Lanca- 
shire makers are firm at the advan rates quoted last week, 
47s, 6d. for forge and 50s, 6d. for foundry, less 24, representing 
the average figures, Lincolnshire makers, who are heavily sold, 

rsome cases do not care to quote at all ; where they are in the 
market they are asking an advance of 6d. on the basis price for 
forge numbers, and it is probable that during the next few days 
there will be a further general and official upward move on the 
ist rates. Delivered Manchester, quotations at present average 
45s. for forge and 47s. for foundry Lincolnshire, with Derbyshire 
foundry firm at about 50s. to 51s. net cash. Middlesbrough iron 
has stiffened up to about 51s, 4d. net cash, as the general quota- 
tion for delivery by rail Manchester. For Scotch iron, quotations 
3d, 6d. above last week's prices are now ruling, Glengarnock 
being quoted 51s. 6d. to 51s, 9d., and Eglinton 52s, to 52s, 3d. 
net, delivered Manchester docks. Prices for American pig 
iron are nominally unchanged ; but any definite quotations for 
business are for the present pending arrivals expected during 
next month, 

A strong tone prevails as regards finished iron, ially in bars, 
makers of which are so heavily booked that it is exceptional where 
they can entertain new orders for delivery within the next six or 
eight weeks, Although any further official advance is apparently 
being deferred until the quarterly meetings, prices in the mean- 
time are tending upwards, and Lancashire bars are not quoted 
under £6 to £6 2s. 6d., whilst for North Staffordshire qualities 
£6 5s. is now the minimum delivered here. A steady demand 
comes forward for hoops, one of the Lancashire works havi: 
booked large orders for India, and prices are very firm at the full 
list rates of £6 10s. for random to £6 15s. for special cut lengths, 
delivered Manchester district, and 2s, 6d. less for shipment, Shects 
are without material change, averaging £7 to £7 2s. 6d., delivered 
here. Nut and bolt makers report an active demand, with a 
gradual stiffening up in prices, 

Both for raw and manufactured steel the demand continues 
brisk, with A gy steadily tending upwards. Hematites are firm 
at 62s, to 63s., less 24 for No. 3 foundry qualities ; local billets 











are quoted £4 10s. net cash ; steel bars range from £6 7s. 6d, for 
local makes up to £6 12s. 6d. and £6 15s.; common steel plates, 
£6 12s, 6d. to £6 15s.; and boiler plates, £7 2s. 6d. up to £7 10s., 
delivered here. 

At the quarterly g of the Manchester Association of 
Engineers held on Saturday last, the following new members were 
elected :—Honorary: Daniel Adamson, J. Adamson and Co., 
Hyde; Edwin Adams, Hulse and Co., Limited, Manchester ; 
John Ormerod Cottrill, W. Ryder, Bolton; Charles Walmsley, 
C. Walmsley and Co., Limited, Atlas Ironworks, Bury. Ordinary: 
Wm. Thompson, Furnival and Co., Reddish; Wm. Twisse, Hulse 
and Co., Limited, Manchester. 

In the coal trade, now that collieries have got through the 
arrears of orders which accumulated at the close of last month, 
owing to the extra buying in anticipation of the advance in prices, 
there is somewhat of a lull, chiefly in house-fire qualities ; and 
although pits are generally kept on full time, the output is not in 
all cases moving away. The market is also still rather unsettled, 
owing to the advance in — having so far only been followed in 
exceptional cases by collieries in the Yorkshire, Derbyshire, and 
Nottinghamshire districts ; but it is expected that most of the 
leading South Yorkshire collieries who have not yet put up their 
pa will do so with the close of the present week. For the present 

ncashire collieries are placed in rather a difficult position in some 
of the outside markets, where they come closely into competition with 
coal sent in from other districts, South Yorkshire especially, but 
generally prices are being well maintained at the advanced rates, 
although in odd cases there are special lots to be bought, and here 
and there, rather than allow the business of regular customers to 
pass into other hands, Lancashire collieries are, perhaps, for the 
time being not adhering strictly to their full list quotations. The 
lower qualities of round coal are in fairly active inland demand for 
steam, forge, and general manufacturing purposes, and in this 
description of fuel there is practically no pressure of surplus sup- 
plies on the market, whilst prices are being readily maintained at 
recent quotations, good ordinary descriptions fetching from 7s. 64. 
to 8s, at the pit. For engine fuel there is also a good steady in- 
quiry, which in most cases is taking away the present output of 
the pits, although the position varies at different collieries, and 
generally prices are firm, with advances being got upon August 
rates. At the pit mouth common slack averages 3s. 6d. to 3s. 9d.; 
medium, 4s, 3d. to 4s. 6d.; and best qualities fetching 4s. 9d. to 
5s. 3d. per ton, 

In the shipping trade many Lancashire collieries still report orders 
coming forward freely, and in fact in quantities more than they are 
able to entertain ; taking, however, the trade all through, there is a 
slackening off in the pressure, and although here and there special 
rates are still being got, lower prices have for the most part to 
be taken on any business that is now being placed. The average 
quotation for ordinary steam coal, delivered Mersey ports, is about 
9s. 6d. per ton, but 10s. is still being got in exceptional cases, 

The wages question in the coal rk is again to come before a 

joint conference of representatives of the Coalowners’ and Miners’ 
Federation, which is sitting in London to-day—Friday. A prelimin- 
ary meeting of local representatives was held in Manchester on 
Tuesday, but of course no decision can be come to except by 
the central organisation. Since the last jointconference held in July, 
the provisional agreement then drawn up, which provided for an ad- 
vance in October of 25 per cent., and the cehiienedh, with the 
commencement of 1899, of a Conciliation Board to regulate wages 
within certain limits for a period of two years, has been submitted 
to the men in the various federated districts, a majority of whom 
have voted against its pt Their officials, however, now 
anticipate that the coalowners will be in a position to offer better 
terms than they have hitherto been willing to concede, and to 
grant a larger immediate advance than 24 per cent. Whether the 
men would give way on the question of establishing a Conciliation 
Board, in the event of the coalowners conceding a substantial im- 
mediate advance in wages is, of course, an open question, but 
—_ are no real apprehensions of any serious trouble in the coal 
trade. 
Barrow.—There is a very strong tone in the hematite pig iron 
trade, and business is very brisk. Iron, however, is scarce, and 
makers especially have very little tosell. Stocks are co’ pay 
being drawn upon, 3628 tons of warrants having been cleared, 
making the decrease since the beginning of the year 52,731 tons, 
and leaving stocks still in hand at 131,719 tons. Only 41 furnaces 
are in blast ; more would be lighted if there was a fuller supply of 
native iron ore. Prices have advanced; makers are quoting 
54s. 6d. to 55s. for mixed Bessemer numbers net f.o.b. Warrant 
iron is dearer at 53s, 94d. net cash sellers, buyers 53s. 9d. The 
prospect favours a high range of prices. 

Iron ore is dearer at 14s. for good ordi native sorts net at 
mines, with common ores at lls. per ton. liveries of Spanish 
ore are fairly well maintained, and prices are high at about 16s, 
delivered at West Coast ports 

In the steel trade business is very active, and orders are full and 
numerous. Heavy rails still represent a good business, and the 
orders held keep the mills very well employed—a prospect which 
is likely to continue for a long period of time. Prices are steady 
at £4 12s, 6d. Shipbuilding material is in more active request, 
and important new orders have been placed. Plates are still 
= at £6 2s. 6d., and angles at £5 17s. 6d. per ton. Other 

escriptions of steel are in great demand. 

The shipbuilding and marine engineering trades are very busily 
employed, and local yards are very full of work at present. It is 
reported that Vickers, Sons, and Maxim have booked an order 
for a new Japanese battleship of 15,000 tons displacement, which 
will be built at Barrow, and fitted with Vickers’ guns and armour 
any This warship, which is larger than any in the British 
Navy, has been designed by Mr. James Dunn, late of the Admiralty, 
but now one of Vickers’ directors. There is now a great deal of 
work in the hands of Vickers, Sons, and Maxim at the Barrow 








yard, 

Coal and coke are very steady and firm, and prices are well 
maintained. 

Shipping is busy at West Coast ports. During last week 
13,025 tons of pig iron and 12,014 tons of steel were exported, 
as compared with 5319 tons of pig iron and 6233 tons of steel in 
the corresponding week of last year, showing an increase of 
7706 tons of pig iron and 5781 tons of steel. The total shipments 
for the year total up to 368,222 tons of pig iron and 388,943 tons 
of steel, as compared with 305,833 tons of pig iron and 320,830 
tons of steel in the corresponding period of last year, showing 
an increase of 62,389 tons of pig iron and 68,113 tons of steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

DONCASTER week affected the working in the South Yorkshire 
coalfield less this year than at any previous season. Several of 
the coalowners had no difficulty whatever in arranging with their 
colliers to work on the Leger day, and in other instances there 
was no desire whatever shown to go to Doncaster. There was thus 
more continuous working throughout the mining districts generally, 
with the result that less need existed this week to make up for 
lost time. It is clear, too, that with the settlement of the Welsh 
strike, the markets usually served by the Principality will gradually 
be lost to the Yorkshire coalowners. This, of course, was antici- 
pated from the outset ; already there has been a diminished inquiry 
in several directions, although the tonnage now being forwarded to 
London is still eaheiaed tone the average of what has existed 
in former years. 

As the season has advanced so far, it is not likely that changes 
in quotations will now be made, the winter demands being certain 
to come strongly with the end of September. Rates are now 
ruling as follow: Best Silkstones, 9s. 6d. to 10s. per ton; Barnsley 
house, 8s. 6d. to 10s, per ton; seconds, from 7s. per ton, The 





activity reported in the steam coal trade is still maintained, par- 
ticularly in the better qualities, which are well sold forward. The 
coal available for sale in the open market easily fetches higher values 
than that arranged for under contract, the extra demand being 
due to the Welsh stoppage. The settlement has come too 
late to make much difference this season, as the foreign mar- 
kets, failing to get what they need in Wales, have had to 
secure supplies elsewhere, chiefly in the Yorkshire districts, 
Prices have ranged from 9s. 6d. to 10s. 6d. per ton for the best 
Barnsley bards. Gas coal makes 8s. to 9s. per ton. Engine fuel 
of all qualities is still briskly called for at full values, nuts fetching 
from és. to 7s. per ton; screened slack from 4s. 6d. per ton; 
pit slack from 2s. 6d. per ton, Coke keeps active at former 
rates, 

The trade done with foreign markets from Hull and other 
North-Eastern ports during August was 35°6 per cent. larger than 
in August of 1897. The coastwise exports, chiefly to London, 
were 144 per cent. in excess of the corresponding month of last 
year ; and the exports to foreign countries 62 per cent. more, 
Similar increases are shown by the other Humber ports. 

In the iron market prices are steadily stiffening, the supply not 
being quite equal to the demand. For several classes of iron, more 
especially bars, the advances obtained this month may be im- 

roved upon later on. At the time of writing, quotations are as 
‘ollows, but they may be even more when this appears in print :— 
West Coast hematites, 61s, 6d. to 62s. 6d. per ton ; East Coast 
ditto, 60s. to 61s.; Lincolnshire, No. 3 foundry, 46s. to 46s. 6d.; 
forge ditto, 43s. 6d. to 44s.; Derbyshire, No. 3 foundry, 47s. to 
47s. 6d.; sheets, £7 to £7 10s. For Si and B steel, 
to be used both in the heavy and the lighter industries, there is a 
continuous and increasing demand. Although no actual improve- 
ment has taken place in prices, there is every prospect of higher 
quotations ruling as the season advances. 

In the lighter trades, the manufacturers are giving more atten- 
tion to cheaper-priced goods, with the view of getting a larger 
share of the business now largely taken by the Germans and 
Americans. All steel cutlery, machine-made, is one form in which 
foreign competition is to be met. A single machine will turn out 
5000 finished knives per day, and it can be adapted for either 
table or pocket cutlery, razors—hollow or straight—sheep shears ; 
indeed, for almost any kind of tools. In the silver a plating 
trades, preparations are being made for the next season’s business. 
The price of silver is much steadier than it has been for twelve 
months, owing to the heavy purchases made on behalf of Spain. 

The dispute in the Sheffield moulding trade has terminated at 
last, the employers having conceded an advance of ls. per week 
from September Ist, and a further advance from the first pay-da, 
in January, thus increasing the wages to 39s. and 40s, per wee 
respectively. The questions of piecework and apprentices are 
referred to the Employers’ Federation, although the local em- 
ployers express their regret at the refusal of the men’s representa- 
tives to meet and discuss these points. 

Messrs, William Jessop and Sons, Limited, Brightside Works, 
Sheffield, have just completed for the Government a steel casting 
of exceptional proportions. It is the stem piece and ram of 
H.M.S. Implacable, now being constructed at Devonport Dock- 
yard. This great example of the steelmakers’ craft is 44ft. in 
length, and weighs over 30 tons. It was conveyed by rail to 
Liverpool, where, with the aid of the Dock Board floating crane, 
the casting, in spite of its great weight and peculiar shape, was 
successfully handled, and safely transferred at Herculaneum Dock 
to the City of Cork Company’s steamer Whimbrel, which was 
engaged to call specially at Devonport to land it. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

TRADE in the iron and allied industries of this district continues 
to improve, and business has been favourable to sellers this week, 
demand being generally larger and prices better, while there is 
reason to believe that the season of good trade is not yet nearing 
its end. Increased operations in pig iron have been reported during 
the last few days, and it is satisfactory to find the business is not 
of such a speculative character as it was in August, for the iron 
that is being bought will be taken up by consumers thereof, whereas 
a good deal of iron bought last month was by outsiders, who were 
speculating, and who have already cleared out, generally with a 
fair profit to themselves, some having realised 2s. per ton, and 
that without having had to pay ready money. It is now 
a different class of buyers who are operating, and they are dis- 
posed to purchase freely for delivery over the autumn, as they are 
not likely to see any reduction in values—on this side the winter, at 
any rate—and some look for further advances. Makers are in no 
hurry to sell, as they expect that the autumn briskness will be 
prolonged for several weeks yet, —— into November, if the 
weather is favourable, and iron of the quality that is mostly needed 
by shippers is scarce. 

A further rise in No. 3 Cleveland pig iron has this week to be 
recorded, and it is now 3s. 3d. per ton above the minimum quota- 
tion of this year, that minimum being — about the middle 
of June, barely three months ago. The present price is the 
maximum not only of this year, but also of anything that has 
ruled within the last six years. Most makers quote 43s. per ton 
for prompt f.o.b. deliveries of No. 3 Cleveland pig iron, and that 
is being realised for the leading brands; but some business has 
been done in small lots by second hands at 42s, 9d. It is now, 
however, very difficult to meet with iron at so low a figure as this. 
Cleveland warrants have for the last week or two been dearer than 
makers’ iron, and this has led some operators to buy the latter and 
send it into the public stores, so that they may realise the better 
price that warrants command. The difference, however, is now so 
small that no advantage is gained by sending iron into store 
for this purpose. Some advance has at last been recorded in the 
prices of the lower qualities of Cleveland iron ; but the figures 
ruling are still unsatisfactory and unprofitable, so that what is 
gained from the excellent price of No. 3 is partly lost by the poor 
rates for forge iron, and the situation for makers is not as good as 
it at first sight appears. The present price of No. 4 foundry pig 
iron is 41s. per ton ; whereas if it was gow | relatively as much 
as No. 3 the price should be 42s, 6d., or 1s. 6d. per ton more than 
itis. At the same time, grey forge is sold at 39s. 6d.; but it 
should be at 42s., or 2s. 6d. more. The great reason for the uncom- 
mon differences is, that while No. 3 is very scarce, forge qualities 
are plentiful; in fact, the supply is in excess of requirements, 
having been increased the last fortnight, especially owing to the 
hot weather, as some of the furnaces have not worked so well as 
usual, and have produced a large proportion of forge qualities. 
The tropical weather which has recently prevailed always inter- 
feres with the working of the furnaces, as they are not charged 
with the regularity that is the rule in temperate periods, No. 1 
Cleveland pig iron can be bought at 44s, 3d. per ton for early 
delivery. : 

The value of hematite pig iron in this district has moved up a 
little, as various firms have increased their quotations for mixed 
numbers to 53s., but others will sell at 52s, 9d., and in odd cases 
52s. 6d. will still be taken, though the cost of production is 
increasing, owing to the advancing prices of ore, The competition 
of West Coast iron has ceased to be om as the prices are in excess 
of those which are asked for East Coast. Rubio ore has been 
increased to14s, 3d. per ton delivered in this district, and merchants 
are not disposed to take anything less with freights increasing. 

The shipments of pig iron from the Cleveland district are not as 

ood as those of last month, and are somewhat disappointing. 
e cause of the falling off is the state of the rivers on the Conti- 
nent, and particularly of the Elbe, in consequence of which very 
little can be sent to inland works, Owing to this, it is a long time 
since so small a quantity was sent to Hamburg. The quantity 
shipped this poh to the 14th was 43,037 tons, as compared wit 
53,314 tons last month, and 43,500 tons in September 1897, to 
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14th. The stock of Cleveland pig iron in Connal’s public warrant 
stores is 90,364 tons, or 2589 tons increase this month, while the 
stock Ag hematite pig iron is 40,911 tons, decrease 667 tons for 
month. 

The manufactured iron and steel industries continue prosperous, 
with the prices tending upwards, and producers in many cases 
refuse to quote for orders. This is so much the case that 
consumers have often considerable difficulty in getting their con- 
tracts placed. The steel trade is very brisk in all branches, and is 
expected to continue so over the winter. Steel ship plates are 
firm at £6 2s, 6d.; steel boiler plates at £6 12s, 6d.; iron ship 
plates at £5 17s. 6d.; iron ship angles at £5 12s. 6d.; steel ship 
angles at £5 17s. 6d.; packing iron, £4 15s.; common iron bars, 
£5 10s.; best bars, £6 ; steel hoops, £6 15s.; steel sheets, singles, 
£7 7s. 6d., all less 24 per cent. f.o.t. Messrs. Dorman, Long, and 
Co., Limited, Britannia and West Marsh Iron and Steel Works, 
Middlesbrough, have opened a warehouse for their girders in Mel- 
bourne. Heavy steel rails are strong at £4 12s. 6d. net at works. 

The shipbuilding industry continues very active, and there will 
be no lack of work at the yards for many months, but new orders 
are not so freely being received, and inquiries are fewer than they 
have been for a long time, doubtless because shipbuilders are 
advancing their prices. It is reported that £6 17s. 6d. per ton is 
quoted for new cargo steamers, this being at least 20s. per ton 
more than the price ruling in the latter part of last year, but a 
higher price is necessary, seeing that the cost of production has 
gone up considerably, as well in labour as in materials. In steel 
plates alone there has been a rise in the aggregate of over 21s. per 
ton, and other iron and steel have advanced in proportion, In 
the engineering industries the inquiry has slackened somewhat, 
but producers are so well booked that me | will have no difficulty 
in maintaining their establishments in full work for the next half- 
year. Sir W. G. Armstrong, Whitworth, and Co, are urging on 
the Tyne Commissioners the construction of a graving dock on the 
Tyne capable of receiving battleships or even large cruisers. The 
Wear Commissioners have resolved to expend a large sum of money 
in improving both their dry and wet dock accommodation. 

The steam coal trade has naturally become quieter since the 
resumption of operations in Wales, and prices are easier, in fact 
Northumberland steam coals can now be bought at 11s, 6d. per 
ton f.o.b., which is 4s, or 5s. less than the figure that was being 
asked last month. Steam smalls are about 6s. 6d.; gas and other 
coals are in good request, and maintain their values. There is not 
much gas coal available for sale, and 10s. per ton f.o.b. is the 
lowest that will be taken for best qualities, while some, which was 
needed for immediate delivery has realised as much as 12s, 
Bunker coals are steady at 9s. 3d. to 9s. 6d. f.o.b., and 
house coals, 11s, to 12s, The demand for coke is good, and 
the supply rather short, so that the prices are rather better—in 
fact, 14s. 9d., delivered on Tees-side, may now be regarded as 
the average price. The Northumberland miners seem to be 
disposed to press for higher wages ; but now that the influence of 
the Welsh strike has disappeared, and prices are coming down 
rapidly, the circumstances have changed, and itis a question whether 
any advance can be given. Some of the Cleveland miners want 
their Executive to claim 44 per cent. advance, because of the 
recent rise in prices of pig iron, and to increase their claim if 
prices still further advance. Any advance, however, that will be 
given will be based upon the realised, and not on the quoted, 
prices of pig iron that has always been the principle, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue pig iron market has been in a somewhat excited state during 
a part of this week. Prices of warrants had been gradually 
advancing for some time, but the rise was greater than usual 
towards the end of last week, amounting to about 1s. per ton. The 
market opened very strong this week with a further advance, and 
it was freely stated on Change that several firms with over-sold 
accounts had been ‘‘ cornered.” Larger quantities of warrants than 
usual changed hands, but the advance was not fully maintained, 
and the market became irregular. 

Business was done in Scotch warrants at 47s, 11d. to 48s. 34d. cash, 
and 48s, 1d. to 48s, 4d. one month. A comparatively large business 
was done in Cumberland hematite, warrants selling at 53s. 10d. to 
53s. 11d. cash, and 54s. 1d. and 54s. 2d. one month. There was 
less doing in Cleveland warrants, there being scarcely any business 
in this class of iron for future delivery. Limited quantities of 
Cleveland iron changed hands at 42s, 1ld. cash, and 43s. O$d. 
ease “i in seven days, but there was little or no business for one 
month. 

Scotch makers’ pig iron has been very strong, most of the brands 
having been put up 6d. to ls, per ton, and if the warrant market 
holds there is every likelihood of a further advance in the special 
brands, Govan and Monkland, Nos. 1, are quoted f.o.b. at Glas- 
gow, 48s. 44d.; Nos. 3, 47s. 104d.; Wishaw and Carnbroe, Nos, 1, 
48s, 6d.; Nos. 3, 48s. ; Clyde and Calder, Nos. 1, 52s.; Nos. 3, 
48s.; Gartsherrie, No. 1, 53s.; No. 3, 48s. 6d.; Summerlee, 
No, 1, 54s.; No. 3, 49s.; Coltness, No. 1, . 6d.; No. 3, 49s.; 
Glengarnock, at Ardrossan, No. 1, 52s. 6d.; No. 3, 47s. 6d.; 
Eglinton, at Ardrossan or Troon, and Dalmellington, at Ayr, 
Nos, 1, 49s.; Nos, 3, 47s. 9d.; Shotts, at Leith, No. 1, 52s. 6d.; 
No. 3, 49s.; Carron, at Grangemouth, No. 1, 54s.; No. 3, 49s. 6d. 

One furnace has been transferred from ordinary iron to hematite 
at Gartsherrie Ironworks, and there are now 29 furnaces pro- 
ducing ordinary, 40 hematite, and 6 basic iron, the total of 75 
comparing with 78 at this time last year. 

There are four more furnaces making Scotch hematite than at 
this time last year, and the demand for this dlass of iron is large 
and steady, merchants quoting 56s. 6d. per ton for delivery in 
railway trucks at the steel works, 

Stocks of pig iron in Glasgow stores were reduced in the past 
week 711 tons, the total amounting to 325,689, compared with 
350,411 tons in the same week of last year. Scotch consumers are 
taking more English iron; the arrivals in the past week at Middles- 
brough from the North-East Coast of England were 7626 tons, an 
increase of 2468 on the week, and the total decrease in these 
imports since the beginning of the year is now reduced to 
4114 tons, 

The shipments of pig iron from Scottish ports in the past 
week amounted to 5328 tons, compared with 5340 tons in the 
corresponding week of last year. There was despatched to 
Russia 1606 tons, Germany 384, Italy 260, to America 100, 
India 65, France 182, Belgium 100, other countries 145, the 
coastwise shipments being 2486, compared with 2271 tons in the 
same week of 1897. 

There is steady employment in the finished iron and steel works, 
large quantities of material being produced both for home use 
and shipment. Prices of manufactured iron and steel have a 
firmer tendency ; and they are not unlikely to go higher, especially 
if the advance in raw iron continues. 

The coal trade has been active, but it is evident that it must 
eventually suffer from the resumption of business at Cardiff. There 
is considerable difficulty in obtaining vessels on the Clyde for this 
reason, owners preferring Cardiff in not a few instances, The ship- 
ments of coal from Scottish ports have been 235,365 tons, against 
244,632 in the preceding week, and 186,265 in the corresponding 
week of last year. Prices are not quite so firm as in recent weeks 
as far as shipping coals are concerned, but they are quoted 
— material change. Manufacturers are taking extensive 
supplies, 

ortunately the threatened strike in Fifeshire has been averted. 
A ballot of the colliers in that district was taken this week to 
decide whether they should strike for the 124 per cent. advance 
demanded or accept the compromise of 5 per cent. offered by 
the employers, and the latter course was adopted by a large 
majority. 





The shale miners in the employment of the Scotch oil companies 
have adopted a restriction of output, working only four days a 
week, with the object of compelling the employers to grant an 
advance of wages. The managers of the companies allege that 
the state of the trade does not admit of an advance. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


SwaNsEA has fallen off a little in coal exports. This was only 
amongst the expected events following the strike, which sent in- 
creased coal business into that port. The total coal exports last 
week only came up to 31,743 tons, which was 10,000 tons a than 
this time last year. The chief clearances were France, 19,966 tons ; 
Italy, 4250 tons ; Germany, 2200 tons ; and United States bunkers, 
1147 tons. Newport, Mon., has begun to rally, but very slightly, 
the Monmonthshire coalfield being still in a state of unrest. The 
consignments last week only came up to 4490 tons foreign destina- 
tions, and 5217 tons coastwise. In the Cardiff district there is a 
good deal more animation, and some of the shipments last week 
approached the old form in character, 

Vewport, Mon., opened better this week with a shipment of 
2500 tons to Cronstadt, and 11,000 tons to Huelva. The great 
need is to get the ‘‘ocean tramps” back into the old track, as it 
is evident that coaling stations are depleted, and a number of old 
foreign customers anxiously awaiting supplies of Welsh steam 
coal, 

Quotations still remain unsettled. On Monday, for instance, 
best steam was recorded on ’Change as at lis. to 16s. Mid-week, 
the quotations were lds, 6d. to 16s, 3d. It is yet uncertain what 
the ruling figures will be. Much depends upon the events of the 
next few weeks. If much traffic has been diverted by Northern 
and Scottish contracts, it may take a little time to bring trade 
back, though no one doubts but that it will return. Mid-week 
on ’Change, Cardiff, the leading comment was the scarcity of 
prompt tonnage, and the number of big freights quoted. For 
prompt shipment there was a slight tendency in some quarters to 
quote lower figures. The latest figures given are:—Best steam, 
lis. 6d. to 16s. 3d.; seconds, from 14s.; Monmouthshire, 12s. 6d. 
to 14s.; drys, 13s. 6d. to 14s. 3d.; best small steam, 9s. to 9s, 6d., 
an appreciable advance of Is. since last week, and now getting into 
strong request ; seconds are at 8s., and inferior kinds from 6s. 6d. 
House coal is firm at lfs. to 16s.; No, 3 Rhondda, 14s, 6d. to 15s.; 
No. 2, 11s. to 11s. 6d. 

It is not likely that house coal will drop in price this year, the 
tendency being the other way. As regards iniand supplies, 
customers had kept up a hand-to-mouth supply awaiting the re- 
opening of collieries, and in all directions I find that there is quite 
a run upon household coal, and an eagerness to get in winter stock 
even thus early. 

The freight market at Cardiff is firm and active. 

Furnace coke is quoted in Cardiff at 18s. to 19s., and foundry 
from 19s, to 20s. This trade may soon be expected to grow in 
vigour, as the necessities of the iron trade are pressing. Swansea 
quotations for steam and bituminous coals, coke, and patent fuel 
continue subject to private arrangements. For patent fuel there 
is a good demand, Cardiff and Swansea. Swansea despatched 8860 
tons last week. 

Cardiff is beginning to increase its shipments. One cargo of 
750 tons left for Rio last week, and 400 tons this week to La 
Rochelle. Swansea quotations for anthracite are as follows :— 
Best, 14s, to 15s.; second quality, 13s, to 13s. 3d.; ordinary large, 
lls. 6d to 12s.; small rubbly culm, 5s, 6d. to 6s. Pitwood is very 
firm in Cardiff at 16s. 6d. to 17s.; Swansea, 17s, 6d. to 17s. 9d. A 
good deal of Irish wood, principally from Waterford and Dungar- 
van, is coming into Cardiff this week. 

An improvement made at Cyfarthfa during the strike consists of 
an important electric installation for light and power, and a great 
extension of the Castle Mill, with improvements in other and 
important quarters. At Dowlais the new rail bank at the Goat 
Mill may be noted, capable of turning out rails 60ft. in length. 
Special wagons are being constructed. Another new steel rail 
bank has been laid down for the Big Mill, equipped with straighten- 
ing and —— machines of the latest design. The addition to 
the ‘*‘ Old Works” include a new furnace diagonal in shape for steel 
blooms, Itis about 30ft. long, and in addition to superseding half 
a dozen furnaces of the old type, will dispense with a good deal of 
manual labour. The construction of a second large metal mixer, 
which I noticed lately, is being hurried forward day and night. 
Its capacity is 120 tons. 

In the Siemens furnaces gas producers were started early this 
week, and the ‘‘ Big Mill” and ‘Little Mill” are now in action, 
Speculations as to quotations must remain. Ironmasters have had 
a trying and an expensive time ; reconstruction and re-lining of 
furnaces injured by the damping down have been costly ; coal and 
coke will be some time before getting into old figures, and the 
buyers’ hopes of a slump in prices are not likely to be gratified. 

The quotations on ‘Change, Swansea, this week, are trustworthy 
indications, The pig iron market has been strong all round, and 
an advance of ls. well maintained. The shipments have been 
very heavy, and a large reduction in stocks, especially in Cumber- 
land hematites, has resulted. It was remarked on ‘Change, this 
week, that the scarcity of iron and coke on the West Coast was 
becoming a serious matter, and this tends to the hardening of 

rices, 

. Pig iron quotations mid-week were as follows :—Glasgow warrants, 
48s, 24d. to 48s. 34d., cash buyers ; Middlesbrough, No. 3, 42s. 10d. 
prompt, other numbers in proportion; hematite warrants, 53s. 11d. 
for mixed numbers, f.o.b. Cumberland, according to brand. 
Welsh bars, steel rails, sheets, iron and steel, prices according to 
private arrangement. Siemens tin-plate bars, best, £4 10s., all 
delivered in the district net cash. Tin-plates, Bessemer steel, 
coke, 10s. 3d. to 10s. 6d.; Siemens, coke finish, 10s. 6d. to 10s. 9d.; 
ternes, 18s. 6d. to 21s. 6d.; finished black plate, £8 to £8 10s. per 
ton ; Canadas, £7 to £7 10s.; block tin, £73 17s. 6d. to £74 2s. 6d. 
Lead, English, £13 ; Spanish, £1217s. 6d. Iron ores, Tafna, 14s.; 
Rubio, 14s, 6d. Owing to non-arrival of tonnage, shipment of tin- 
plates last week were only 14,049 boxes; receipt from works, 
43,748 boxes ; present stock, 131,698 boxes. 

Makers firm in their quotations, and as block tin is advancing 
nothing else is to be expected. Numerous vessels are to load this 
and next week. The shipments of tin-plates last month as com- 
pared with those of August, 1897, are worth noting:—Russia, 5601 
tons, as compared with last year 6631 tons; Denmark, 326 tons, 
against nil; Germany, 1820 tons against 2159 tons; Holland, 191 
tons to nil ; Belgium, 174 tons to nil ; France, 616 tons to 1475 tons ; 
Portugal, 287 tons to 506 tons; Italy, 651 tons to 1027 tons ; 
Austria, 491 tons to 137 tons ; Straits Settlements, nil to 1693 tons ; 
United States, 1011 tons to 1696 tons ; total, 11,183 tons compared 
with 15,241 tons, 

Swansea imported 2131 tons pig last week. Complaints of 
scarcity are marked ; ore 3410 tons. 

Manual labour at the Mannesmann tube works is lessening owing 
to the introduction of patent er 

The Upper Forest and Worcester Works are not yet re-started. 
The ten mills of the Morriston and Midland were — this 
week temporarily, it is suggested, owing to high price of bars and 
coal, At Briton Ferry twelve mills have been at work during the 
week, ‘This shows an increase, but trade there is not regarded as 
healthy. At Llanelly news from Morewoods is satisfactory. The 
works will soon be in action, The works of the district generally 
have been independent of the gas workers’ eccentricities, and 
have not suffered. The strike is now at an end, the men having 
been reinstated. One certain result is stated to be an increase in 
electrical appliances at small works. Lianelly has been pleasantly 
excited by the re-start of the Great Mountain Colliery at Tumble. 

Several influential coalowners have resigned connection with the 
Miners’ Permanent Fund, 





NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE aspect of the iron trade in Rheinland-Westphalia 
and in Silesia continues bright. Berlin and Breslau dealers have 
lately placed heavy contracts with the Upper Silesian rolling mills 
prices for the last quarter of 1898 beg | about M. 5 p.t. higher 
than those quoted before ; the Rolling Mill Convention has, how. 
ever, declined to accept orders for the first quarter of 1899, Ver: 
satisfactory accounts are given of the business doing in merchant 
iron, Competition among the inland works is less keen than 
formerly, and offers are less numerous; at least, so far as the 
Central German district is concerned. Besides, the import in 
foreign iron has been decreasing lately, owing to the general 
improvement on foreign markets, producers finding ready buyers 
in their own country, and not caring so much for export orders 
than they did some time ago. German foreign trade has been 
improving satisfactorily, both as regards prices and the amount of 
work coming in, The plate and sheet trade progresses favourably, 
and the steel industry continues exceptionally well employed, 
Favourable accounts may likewise be given of the activity at the 
machine and wagon shops, and the pipe foundries are also very 
busy, asking Pate, oh terms of delivery. 

Iron and steel producers in Rheinland-Westphalia continue 
extremely active, pig iron, as well as malleable iron and the 
different sorts of finished iron and steel, being in rising demand, 
Considerable animation prevails in the girder trade, the condition 
of prices, as well as the amount of pth se received, being satis- 
factory. Makers of plates and sheets are exceptionally well em- 
ployed, and realise comparatively fair prices. Even wire and wire 
nails are selling rather briskly now. The exceptionally strong 
‘ea in the railway and engineering trades, to which reference 

as been made in previous letters, has not in any way altered since 
last week. It is a pity that prices in the railway department do 
not show the upward tendency which the present strong activity 
might lead one to expect. Orders for load wagons are reaching as 
far as May, 1899, All through summer the prices for cast iron 
tubes have been rising, and the present satisfactory tone will 
doubtlessly continue, as new business is offering on a comparatively 
large scale. A good number of orders, both on local and foreign 
account, reach far into spring. 

Activity on the coal market over here continues strong. In 
August of present year deliveries of coal and coke in the Ruhr 
district were 3,850,950 t., against 3,565,240 t.; in the Saar district, 
616,640 t., against 548,590 t.; in Silesia 1,530,680 t., against 
1,363,290 t.; and in the three districts together 5,998,270 t., 
agaiust 5,487,120 t. Increase against the same month last year 
was, accordingly, 8 per cent. in the Ruhr district, 15°] per cent. in 
the Saar district, 12°3 per cent. in Silesia, and 9°3 per cent. for the 
three districts together. Total output of coal during the first eight 
months of the present year was for the Ruhr district 27,987,980 t., 
against 26,416,930 t.; for the Saar district 4,361,420 t., against 
4,101,930 t.; for Silesia 9,948,200 t., against 9,103,060 t.; and for 
the three districts together 42,297,600 t., against 39,621,920 t. for 
the corresponding period the year before ; increase in output thus 
amounting to 6 per cent. in Rheinland-Westphalia, 6°3 per cent. 
in the Saar district, and 9°3 per cent. for Silesia, 

According to the German Montan and Metal Zeitung, a contract 
has been signed at Constantinople between the Turkish Govern- 
ment and the German Arms and Ammunition Factory, regarding the 
supply of a hundred million cartridges, which are to be delivered 
witbin eight months. The Turkish Army Administration have also 
engaged themselves, in case they should want cartridges within 
the next five years, to place further orders for a hundred million 
cartridges with the same factory. 

A total absence of liveliness continues the characteristic feature 
of the Austro-Hungarian iron market. In the raw iron trade, as 
well as in the lighter industries, languor prevails, and it is quite an 
exception to the rule if consumers buy more than what is necessary 
to cover immediate requirements. Plates are neglected, and the 
majority of the bar mills complain of securing but a very moderate 
amount of orders. Also the machine factories are scantily supplied 
with fresh work. 

List prices are, for Styrian bars, 112f1. to 122f.; ditto Bohemian, 
110fl. to 114fl.; ditto Hungarian, 108fl. to 112f1.; girders, 111f1. to 
125fl.; steel plates, 132f. to 165fi.; boiler plates, 150fl. to 1801. 
all per ton free Vienna. For Styrian pig iron 45fl., 50fl., to 51fl. 
p.t. is noted, while Moravian sorts fetch 42#. to 50#. p.t. only. 

A sound tone prevails on the Belgian iron market, business 
transactions having been rather extensive upon the week ; con- 
fidence appears to be increasing. Basis prices, recently fixed, are: 
Merchant bars, No. 2, 135f.; No. 3, 140f.; No. 4, 145f., p.t. Iron 
plates, No. 2, 145f.; No. 3, 155f.; No. 4, 195f., p.t. Good forge 
pig stands on 52f. to 56f. p.t. 

Makers of iron and steel are doing well in France—in fact, there 
would be but very little cause for complaint if the lighter 
industries were in as satisfactory a position as the rolling mills and 
steelworks; but, while activity at the last-named establishments 
is both regular and brisk, the smaller trades are in many instances 
hardly able to keep up a moderate occupation, and the prices 
realised leave much to be desired. Paris dealers have not raised 
their quotations, although the present steady, hopeful tone of the 
market would seem to favour a rising movement in prices. Last 
week’s quotation for merchant iron was 160f.; girders, 175f. per 
ton ; consumers buying pretty largely at these rates. Steel rails 
have been in very strong demand, both locally and on foreign— 
chiefly colonial—account. The market for pig iron remains strong, 
foundry pig selling at 63°25f, to 63°50f, per ton. 








THE NEWPORT HARBOUR COMMISSIONERS, 
WEEKLY TRADE REPORT. 


TONNAGE has hardly come to hand yet ; but this is not causing 
the steam coal proprietors much inconvenience, as the output is 
far below the normal quantity. House coal is brisk, with prices firm. 
Exports for week ending September 13th were :—Coal: Foreign, 
11,230 tons; and coastwise, 7870 tons; patent fuel, 1500 tons. 
Galvanised iron, 100 tons. Imports for week ending September 13th 
were :—Pitwood, 1020 loads ; pig iron, 2370 tons ; scrap, 430 tons ; 
seven cargoes of cement, one cargo of slates, and 540 loads of 
timber. 

Coal: Best steam, 14s.; seconds, 13s.; house coal, best, 
13s.; dock screenings, 9s.; colliery small, 8s. Pig iron: Scotch 
warrants, 47s. 1ld.; hematite warrants, 53s. 11d., f.o.b. Cumber- 
land ; Middlesbrough, No. 3, 42s. 1ld. prempt. Iron ore: Rubio, 
13s. 6d. to 13s. 9d; Tafna, 13s, 3d. Steel: Siemens steel tin- 

late bars, £4 10s., all delivered in thedistrict, cash, Tin-plates: 

essemer steel, coke, 9s. 9d.; Siemens—coke finish—10s, _Pit- 
wood, 18s, London Exchange Telegram: Copper, £51 15s, 
Straits tin, £73 16s, 3d. Freights: Very firm. 








CATALOGUES. 


Robert Warner and Co., Queen Victoria-street, London. — Illus- 
trated priced catalogue of pumps, pumping machinery, &c.—This 
is a book of over 100 pages, nicely bound and got up, and contain- 
ing some excellent ialccmaotien for those to whom pumps are likely 
to be of use, 

W. Tylor, Aston, Birmingham. Illustrated catalogue of photo- 
graphic appliances.—All interested in photography will find every- 
thing they are likely to require in this comprehensive book. 

J. H. Heathman and Co., Endell-street, Long-acre, London. 
Illustrated pamphlets of ladders, trestles, steps, scaffolds, &c. 

The Electrical Company, Limited, Charing-cross-road, London 
New illustrated list of direct current dynamos and motors. 
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THE BROKEN SHAFT QUESTION, 


Are broken shafts an inevitable type of 
disaster? It would almost seem as if the 
were, judging by the equanimity with whic’ 
shipowners regard them. New vessels and old 
vessels are alike liable to this class of casualty— 
the seasoned ‘‘ has been” and the new liner fresh 
from the builder’s hands, A breakdown of this 
nature is no bagatelle for underwriters or owners, 
as the records of Admiralty Courts for the past 
two years will bear out. Fine vessels—in all save 
one respect—break down apparently from no 
scrutable cause, and after wildly careering about 
the ocean, to the derungement of their owners’ 
business and the distress of the relatives of the 
crew, are picked up and towed into port, after a 
buffeting which has made old men of the officers 
and crew. Or the vessel with her broken shaft 
may not be picked up; for, though difficult of 
exact proof, it is fair to surmise that some of 
the fine steamers which go a-missing do so through 
the breakdown of their propeller shaft. Instead 
of this type of disaster being stamped out or 
lessened to that irreducible minimum to which 
such a potent source of danger should be 
reduced, it would seem as if shipowners were 
content to list it among the category of things 
incurable, and therefore to be endured. We 
must confess, and hardly for the first time, that 
the action of owners upon this matter is hardly 
understandable. On the principle that a man is, 
or should be, able to secure just the article he 
orders, we should think that {if a more resolute 
front were shown 7 the shipowning fraternity 
there would be less heard of shaft failures. Of 
course, the owner may say that it is no business 
of his, since he insures his risk. He may do; but 
still, he can hardly secure that he will be re- 
imbursed for the disorganisation which his busi- 
ness may undergo, Besides, even the long-suffer- 
ing underwriter must sooner or later make owners 
pay in augmented premiums for these break- 
downs. The strange part of the whole business, 
however, lies in the fact that we have on all 
hands a disposition to regard this regrettable 
feature of modern steamship economics as being 
practically nobody’s business. The classification 
societies and the Board of Trade make certain 
rules re shafting, &c., and shipowners apparently 
are perfectly satisfied if these rules are complied 
with, altogether regardless of subsequent events. 
Certainly no shipowner would buy a horse on 
conditions parallel to those under which he takes 
over ship. Nor is it only the man in the street 
whose attention has been directed to cases of 
shaft fracture. Experts have given the matter 
some little attention, but in that somewhat per- 
functory spirit which experts ever show when 
incited to action by the outside lay observer. To 
our mind, the frankest attempt at dealing with 
the matter was that of Mr. Manuel, who, on 
July 10th, 1897, read a paper on the subject at 
the International Congress of Naval Architects 
and Marine Engineers. In that paper, and in 
the discussion which followed, quite a number 
of causes are laid down as contributory, or par- 
tially contributory, to fractures of crank or other 
shafts. The shaft bearings may get hot through 
lack of proper lubrication or dirt and grit obtain- 
ing access to the bearings. This heating may 
not be discovered before the heat developed melts 
the bearing metal. Then cold sea water is thrown 
on the heated part, with the result that the 
sudden local contraction may expand a small 
hidden flaw into a fracture. Another source of 
weakness is the non-homogeneous character of 
the — used in forging the shaft; or the 
cargo may be badly stowed, a heavy weight being 
concentrated in such a manner as to cause the 
vessel's hull to alter its shape, and so deflect the 
a of the shafting. 
, Another factor which may make for fracture 
is the corrosion consequent upon the juxtaposi- 
tion of two metals where the liner finishes. But 
over and above all these causes of breakdown 
there is the still more potent one of sending 
steamships to sea in very light trim. That ex- 
perts recognise this source of danger is evident 
from the remarks made by Mr. Milton on the 
occasion to which we have alluded. He stated 
as follows—we quote from the ‘ Transactions ” 
of the Institute of Naval Architects for 1897 :— 
“Very many tramp steamers engaged in very 
heavy trades make voyages of hundreds of miles 
in ballast. The modern tramp steamer in such 
® condition is like a bladder on the water. The 
screw is only about half-immersed, and at every 
revolution of the engine the striking of the blades 
on the water brings four blows on the shaft, 
even in smooth water. What happens in dirty 
weather on the Atlantic? I think a great part of 
the fatality of shafts is due to the exigencies of 
such trades, From the particulars I have ob- 
tained it appears that the greatest number of 
these fatalities occur in the ships which are sub- 
jected to that class of work.” If this is so, then 
one of two courses should be adopted—either 
the propeller shaft and its various accompany- 
ing parts should be made sufficiently strong to 
withstand the extraordinary pressures and strains 
to which it is subjected, or vessels should not be 
sent to sea underloaded. It is pointed out, too, 
in this connection that certain owners are by no 
means as sensible as they might or should be 
in the matter of the shafting of their vessels. 
Builders frequently complain of owners insisting 
upon the provision of a propeller of a certain dia- 
meter, altogether regardless of the requirements 
of the vessel. This, it is held, is a factor which 
leads to an extraordinary, and altogether un- 
necessary strain, being put upon the shafting. 
It hardly seems credible that owners should 
interfere in this manner, but we are assured 
that they do, Surely such amateur interference 
must prejudice the success of the ship. We do 
not pretend to discriminate between the various 
shaft-breaking factors we have enumerated and 
say which is most productive of disaster. It is, 
or should be, quite sufficient to indicate the 
causes which have led to casualty. The pity is 
that the expert mind has not yet been thoroughly 
aroused to the issues of the question. he 
matter has, up to the present, been treated 
in a somewhat academic fashion. Surely there 
must be wisdom in the multitude of technical 
counsellors sufficient to assess, at its true magni- 
tude, each of those factors that make for the 
breakdown of the modern steamship? And with 








the proper estimate of the damage should come 
the remedy. As it is, every recurrent break- 
down of professedly first-class steamers is a 
grievous reflection on the common sense of 
owners and the competence or honesty of builders, 
to say nothing of an economic national waste. 
But in the meantime, while expert knowledge 
diagnoses the complaint and prescribes the 
remedy, we would suggest a possible preventive 
—viz., the drawing of shafts at less long intervals 
than such examinations are at present conducted. 
If this safeguard be adopted, many a potential 
flaw will be discovered in its embryo stage, so to 
speak, and a possible catastrophe averted.—The 
Syren and Shipping. 








LONG-DISTANCE ELECTRIC 
RAILWAYS. 


THE problem of devising an economical and 
efficient system of generating and transmitting 
power for long-distance electric railway operation 
has become during the past few years one of par- 
ticular interest to engineers. That there is likely 
to be a steady growth in railways of this sort 
there seems every reason to believe, but there is 
less certainty in the minds of engineers as to the 
best system for operating them. At present the 
tendency of practice appears to be toemploy some 
form of polyphase-current transmission with 
direct current motors for actual car propulsion, the 
alternating current being transmitted to suitable 
sub-stations, where it is changed to direct current 
for supplying the motors by means of rotary con- 
verters. It is practically this system which is 
employed on the Chicago and Milwaukee Electric 
Railway, fifty-one miles long, and which is the 
most recent, and in some respects the most note- 
worthy, example of long-distance electric railway 
construction of which we know. 

In this railway we have a generating station 
located approximately at the centre of the road, 
convenient to coal and water, and equipped with 
modern economical engines directly connected to 
5500-volt three-phase generators. High-tension 
transmission is used to suitably-situated sub- 
stations, where rotary converters change from 
three-phase to direct current, which by means 
of feeders and the trolley eventually reaches the 
car motors. Other combination generators supply 
either direct current for nearby sections or low- 
tension alternating current for transformation to 
high pressure for transmission. The engines and 
generators are coupled in such a manner as to 
permit any combination of engines and generators 
to avoid shut-downs. Storage batteries are used 
in connection with the direct-current portion of 
the system to balance the system, equalise the 
load, &c. 

While this train of transformations is successful 
mechanically and, generally speaking, financially, 
and has many features which indicate that it may 
hold its own for some time to come, one is forced 
to regret that more attention has not been devoted 
towards developing a practical two or three-phase 
street railway motor. There seems to be no in- 
herent reason why such motors cannot be made 
to meet the rigid requirements of power, speed, 
control, and efficiency as well as the present direct- 
current motor has. The matter of conveying the 
current to the moving car or train would entail 
more apparatus, it is true, but, on the other hand, 
the extreme simplicity and the smaller amount of 
attention required at the central and sub-stations 
would seem more than to counterbalance the 
double trolley necessary. In such a system the 
current could be generated at any desired voltage 
up to about 10,000, using stationary armature 
machines. At the sub-stations static trans- 
formers would step this pressure down and 
feed directly into the trolley circuits, thus 
eliminating the rotary transformers and the 
present annoying factors of electrolysis, the effect 
upon telegraph lines and ground return tele- 
phones, &c. 

Of course, it can be argued that there is nothing 
to be gained by the less complicated system, 
and that the use of the rotary converter and 
storage batteries, while they increase the 
amount of apparatus, and cause a loss in 
transformation, they more than compensate 
for this by permitting the installation of 
machinery of smaller output and by ensuring 
better regulation. It is, however, quite possible to 
use a storage battery plant in connection with a 
three-phase generating system, if instead of using 
an ordinary three-phase generator motor genera- 
tors are employed, as in the plant already men- 
tioned, in which the dynamos are directly con- 
nected to the engines, and can run either as direct- 
current generators, for feeding circuits near the 
station, or as three-phase generators, for distant 
circuits. To illustrate the statement just made, 
suppose such a plant, equipped with an adequate 
storage battery plant, with the direct-current side 
connected with the battery plant, and the three- 
phase side feeding the line during the times when 
the load was light, as in the early morning, mid- 
day, or late at night. During these hours of light 
traffic the engines could be operated at an eco- 
nomical load charging the battery. As the load 
on the three-phase circuits began to increase, 
however, the engines could be maintained at this 
proper load, the battery voltage increased by suit- 
able combining switches, and the direct-current 
side of the generator used as a motor to help over 
the ‘‘peak.” In this way all apparatus could be 
run at full load, which would thus permit the use 
of smaller engines and generators, because they 
would always be working at their most economical 
point.— Engineering News, 








Nava. CoLLEGE.—An early commencement will 
be made, says the Times, with the erection of the 
Naval College at Dartmouth to supersede the 
cadet training ship Britannia. The plans pre- 

red by Mr. Aston Webb have been approved 
C the Admiralty, and next week the laying out 
of the grounds will be begun under the direction 
of Mr. Milner. Already the caretaker’s lodge is 
in hand. The new college will be situated on the 
side of the hill below the cricket field, over- 
looking the harbour and Kingswear. It will be a 
large building for the accommodation of 260 
cadets and staff. There will be three storeys. 
The central block will have a clock tower over it, 
and there will be wings to right and left. 
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18,760. SeLF-LicHTING Cicaretres, H. 0. Blaker, 


London. 
18,761. Gas Motors, W. F. Martin, Ringmer, near 


ewes. 

18,762. ACETYLENE Gas Lamps for Cycies, J. W. H. M. 
Taylor, Newcastle-on-Tyne. 

18,763. Snips’ Ruppers, A. Fletcher, Glasgow. 

18,764. FasteNiNGs for Winpow Sasues, W. E. Langdon 
Derby. 

18,765. Cnnsmue Steves, C. H. Stubley, Mansfield. 

18,766. Brake and Foor-rest for Cycizs, T. G, Evaue, 
jun., Leicester. 

18,767. CoupLines for Suarrina, T. Gare and Berry, 
Limited, Manchester. 

18 768. Oxycen Gas Generator, W. Riley and A. 
Kershaw, Bradford. 

18 769. SHutries fur Weavine, W. B. Soman, Man- 


chester. 

18,770. Gas Hotper, W. Riley and A. Kershaw, Brad- 
ford. 

18,771. Bicvcetg Braker, J. D. Muddiman, Manchester. 

18,772. Meruop of Packinc Meat, &c., H. Okell, 
Manchester. 

18,778. Rock Dritus, R. and R. J. Nicholson and D. 
McKerzie.—(W. M. MacFarlane, South African 
Republic ) 

18,774. SpEED-REGULATING GoveRNors, H. C. Gearing, 
I 


8. 
18,775. CINEMATOGRAPHS, J. Nisbet and J. McKinlay, 
asgow. 

18,776. LaTHE-neART for TURNING CRANK Suarts, C. 
A. A. List, Berlin. 

18,777. DecorticaTInG Macuing, A. Price, Glasgow. 

18,778. ADVERTISEMENT PaPERWEIGHTS, J, A. Causton, 
London. 

18,779. Securina Birxps to Rovers, T. H. Buckley 
and J. Kastwood, London. 

18,780. APPLIANCES for AERIAL NaviGaTIon, T. Moy, 

ndon. 

18.781. Jackets, 8 Chirlian, London. 

18.782. WHEELS of Bicycies, A. R. Jenkins, London. 

18,788. Sarery Letrer-Box, P. W. Bullock, London. 

18,784. Propuction of Enamet Letters, W. Walters, 
London. 

18,785. Grrpgers for BuiLpina Purposes, A. Vickery, 
London. 

18,786. Rerricgrator, W. Lowden. London. 

18,787. Stincs for Fire Escapes, E. Lindeberg, 
London. 

18,783. HARDENING Merta.s, C. W. Sponsel and W. A. 
Lorenz, London. 

18,789. COLLAPSIBLE WATER-HOLDING APPARATUS, G. 
Heyking, London. 

18,790. Dryine Apparatus, W. H. Hyatt, London. 

18,791. Cycigs, M. F. Napier and B. Rade, London. 

18,792. MgasurtNe Compasses, H. Cooper, Birmingham. 

18,793. Couptines for Cars, A. J. Boult.—(D. Koele- 
man, Hollaad ) 
18.794. Gear Cases, H. Lisle and The Presto Gear 
Case and Components Company, Limited London. 
12,795. Marine Pumpino Encines, W. Elliott and 
Elliott and Garood, Limited, London. 

18,796. Macuings for Woxina Dovau, W. 8. and C. I. 
Corby and T. J. Mayer. London. 

18,797. Rorter Skates, A. J. Boult. — (4. Hower, 
France.) 

18,798. PasTEBOARD Box Buianks, J. Binder, London. 

18,799. REPRESENTATION of So.ip Bopigs, W. Selke, 
London. 






18,800. ManuracrurE of Exp osives, A. Luck, 
London. 
18,801. Drivine Betts, E. F. Sargeant, London. 


18,802. SurGcicaL OPERATIONS on Horsks, E. A. Vinsot, 


mdon. 

18,808. Stati for Licht REFRESHMENTS, A. A. Fris, 
ndon. 

18,804. Preumatic Tires, F. W. Huestis, London. 

18,805. Motor Carriaces, A. Winton, London. 

18,806. TELEPHONIC Apparatus, A. Graham, London. 

18,807. Execrric SparKers for ENaings, A. Winton, 


mdon. 

18,808. Lirrs, J. Bjérnstad and Easton, Anderson, and 
Goolden, Limited, London. 

18,809. TREATMENT of BLoop Serv, P. G. Sanford, 
London. 

18,810. Barus, M. Evans, London. 

18,811. Streets or Busks fur Corsets, W. J. Harris, 
London. 

18,812. Fish Hook, E. Hughes, London. 

18,813. Pygumatic Tirks, T. McQ. Swan, London. 

18,814. APPARATUS for PROPELLING CycLEs, H. Coombs, 


London. 
18,815. Drary-restinc Apparatus, A. J. Collins, 
18,816. — for Piuckine Petts, J. W. Sutton, 
18,817, —_— for Max1no Gass Bort es, C. Grote, 
18,818. _ H. Lumbard and E. Hart, 
18,819. —_ W. R. Pether and S. Shuttleworth, 
18,820. "Bascras ADVERTISEMENTS, G. B. Bowell, 
oy Wnueets, W. H. Bainbridge and H. 


Whitworth, Liverpool. 
18 §22. Dryinc Apparatus or “Sgcuorrs,’ W. Lamb, 


a 


London. 
18,828. SkrrT PLacgueT FastENinG, D. C. Goodspeed, 


7 Execrric Barrerigs, M. E. Fuld, Stockton-on- 


‘ees. 
18,848. WELDLEss Cuarns, A. G. Strathern, Glasgow. 
18,849. Mgasurine Rues, J. Taylor, Lancaster. 
18,850. Connectina the Enps of Roprs, W. and D, 
Healey and T. Turner, Manchester. 

18,851. Securinc Frances to Beams, J. Wilcock, 
Manchester. 

18,852. Boots, C. Olandt, London. 

18,853. Sregrinc Hanpies of Cycies, J. C. Hay, 
G 


iw. 
18,854. Ianrt1Ina Cuarces of Enornes, A. F. Evans, 


mdon. 

18,855. Apmission VaLvgs of Enornes, A. F. Evans, 
London. 

18,856. Boats, W. H. Fitzgerald, London. 

18,857. Drawine Roiuers, W. O. Roff and G. White, 
London. 

ay Coystructinc Heat Cyiinpers, J. G. Accles, 

ndon. 
18,859. Lamps, R. R. Lockwood, London. 
18,860. Fences, A. Mauser, Liverpool. 


18,861. Po.isHinc Smaty Articies, G. F. Bull, 
Birmingham. 
18,862. Cyctz Pomps, H. A. Isaacs and G. Allen, 


ndon. 

18,863. KiLtine Vermin, A. H. Alderman, London. 

18,864. CLEANSING WALL Papers, A. H. Alderman, 
London. 

18,865. CycLe Stanp, W. Drayner, London. 

18,866. Facttitatine the Separation into Portions of 
Sotip Presgervep Foop, W. L. Wise.—( Fabrik von 
Maggi's Nahrungsmitteln A. G. [The Maggi Food 
Works), Siritzerland ) 

18,867. Stur:inc-Box Pacxino, C. C. Braithwaite, 
London. 

18,863. Nirro-cELLULosg, A. Luck and C. F. Cross, 
London. 

18,869. Dryinc Apparatus, W. W. Wardle, London. 

18,870. Serine Cup for Necxtigs, A. J. B. Squire, 
London. 

18,871. Toys, C. Suessenguth, jun., London. 

18,872. Brake Mecuanism for Cars, A. Cholodkowsky, 


18,873. AGRICULTURAL SPRAYING Macuings, W. Higgius, 
London, 

18,874. VentiLators, G. F. Redfern.—(R. M. Pancoast, 
Uniced Statex) 

18,875. Exuinitina Puvrocorapns, W. White, London. 

18,876. Box for CotLectine Mongy, T. G. Price, 
Birmingham. 

18,877. AvTomaTic Macuing Guns, F. M. Garland, 
London. 

8,878. Sprina Seats, A. E. Naulot and L. Lallement, 


naon. 

18,879. Borers, T. H. Cobley, Dunstable, Bedford- 
shire. 

18,880. Cicarettrs, J. 8. Beeman, London. 

18,881. Carponator, E. [.. Marley and C, W. Clayton, 
London. 

18,882. Preventine Cou.isions of Saips, G. Kempf 
London. 

18,883. APPARATUS for Rai-1nc Gratn, A. Rodriguez, 
London. 

18,884. Drivina Gear for VeLocipepes, F. N, Mackay, 
London. 
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18,885. Pwgumatic GLovk Expanper, F. T. Harring- 
ton, W. Swinburn, and G. Jackson, Grimaby. 

18,886. Woven Bxttine, W. Terry and F. Rawnsley, 
Halifax. 


field. 

18,888 Sanitary Pipss, M. J. Adams, Leeda. 

18,889. Connectinc Curs Cuains to Bripves, E. R. 
Wethered, London. 

18,890. Vapour Batu Castnets, D. Campbell, Glasgow. 

18,891. Purtryinc Currents cf Arr, J. T. Cope, Bir- 
mingham. 

18,892. PorTaBLE Fotprxo TaBix, C. Baker, Bath. 

18,893. VaLves for Batus, J. Ritchie and R. Suther- 


4 we 
18 894. Rartway Exxecrricat SIGNALLING, A. Shiels, 
lasgow. 

18,895. WHIRLING ButrerFty, J. T. Neech, Tyldesly, 
near Manchester. 

18,896. Fiyinc Macurygs, L. W. Broadwell, London. 

18,897. Boors and SxHogs, C. S. Johnstone, Bir- 
mingham. 

18,898. Corn-cuTTING Macuings, G. Davis, Birming- 
ham. 

18,899. Dentures and Suction Discs, T. Slack, 
Sheffield. 

18,900. Erectric Arc Lamps, R. F. Hall, Birming- 
ham. 


18,901. Gun Sicuts, A. Buschmann, Germany. 

18,902. WaTeRING Srreets, J. Hanschildt, Germany. 

18,908. Hypravtic Gun, E. Hoyle, Todmorden. 

18,904. Cant Lever Cramp for Raitways, T. Brierley 
and W. J. Dobbie, Dublin. 

18,905. Fish Hook, C. Smith and M. Golinsky, 
Bermuda. 

18,906. Cramp with Eyg. W. Blanckenhorn, Germany. 

18,907. Etecrric Switch Device, W. Blanckenhorn, 
Germany. 

18,908. Rattway Couptines, H. Norfolk, London. 

18,909. Boctz Box and Luceace Trucks, R. H. Rayner, 
Barnsley. 

18,910. RunneR Grinpine MILL, J. Onions, Wolver- 
hampton. 

18,911. ComprnaTion Launpry Iron, H. A. Wild, 
Sheffield. 

18,912. AppLyIne Brakgs to Cycixs, G. A. Burwood, 
Great Malvern. 

18,918. Puzzie, A. and A. A. Shepherd, Birmingham. 

18,914. ConverTING Enrrey of Fue into Power, A. 
Howard and W. R. Green, London. 

18,915. BrusHEgs and Comps, J. F. D. Macara, London. 


18,916. CycLe Carriace in Trains, V. L. Butler, 
London. 

18,917. Preventinc ReE-Fituina of Borries, E. F. 
Ch London. 





ndon. 
18,824. Gear Cask for Cycies, J. W. Fulford, 


mdon. 
18,825. SEALING PuncTuReEs in Tires, F. B. Parks, 
London. 
18,826. Evevet for SHor Lacgs, C. Schulte, London. 
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18,827. MourHpreces for Cicar Hotpers, C. Peterson, 
mdon. 
18,828. DiscHaRGING WaTER, J. J. Royle, Manchester. 
18,829. Pyeumatic Boot StretcueEr, H. T. Nicholson, 
Manchester. 
18,830. Covertncs for the Fret, H. E. Berry, Man- 
chester. 
— Bicycie Stanps, J. T. Scarborough, Birming- 


m, 

18,832. ParLour Game, R. Paterson, Glasgow. 

18,833. Carp for Makino up Brat, A. Nicholson and 
J. Hall, Manchester. 

18.834. Om Enornes, H. N. Bickerton and H. W. 
Bradley, Manchester. 

18,835. ACETYLENE Gas Apparatus, E. 8. Bond, Bir- 
mingham. 

18,836. Pwrumatic Trres, W. H. Sewell, Glasgow. 

18,837. Jomntinc CycLe Frames, J. M. Hall, Lancaster. 

18,838. Drivine Betts, J. M. Hall, Lancaster. 

18,889. Macuine for TuRNING Matt, J. Senior, Brad- 


ford. 
13,840. Desiccatinc Baru, W. Wardle, Burton-on- 
t. 


nt. 

18,841. PLarrine Macuings, W. Sutcliffe, Burnley. 

18,842. CompEensaTING Device for Continuous WIRE- 
pRawina, E. F. Smart, Newport, Mon. 

18,848. Dries for ManuractTurE of Foipina Boxrs, A. 
W. Stevenson, Manchester. 

18,844. Sarery Marcues, F. J. Gillibrand, Liverpool. 

18,845. Component Parts of VELOcIPEDES, R. J. 
Hutchinson, London. 

18,846, Cicaretrr Case, A. E. Pike; Londoti. 





18,918. DetacuiIna BaRNACLES from VxEssELs, E. B. 
Bright and B. Nash, London. 

18,919. Brakes, W. H. Sauvage, H. N. Wood, and 
D. M. Dearing, London. 

18,920. Box Mareriat, C. A, Allison._(S. C. Cary, 
United States.) 

18,921. Furnaces, J. J. Fries and F. Gerhard, London. 

18,922. ATTacHINc Pumps to Cycies, H. A. Bate, 
London. 

18,928. Removine INcRustaTion in Borters, E. L. 
Blosse.—(B. Demanet, Belgium.) 

18,924. RarLway SIGNALLING, F. Murray, London. 

18,925. Cycte Pepat and Brake, A. F. and W. B. 
Lucke. London. 

18,926. IncaNDESCENT Curmney, F. H. V. Brookes, 
London. 

18,927. Lusricators, J. Greenwood, London. : 

18,928. RusppEeR Borrgs, P. M. Justice.—(J. F. Morrill, 
United States.) 

18,929. Drivine Gar for Cyctzs, 8S. 8. Aburn, 


mdon. 
18,980. Letrer Fitz, W. J. Green.—({B. Maylve, 
Canada.) 
18,981. Repucinc Drawines or Dasians, A. Jourdan, 
don. 
18,932. PrLatinum Gas-LicHTING PELLETS, J. Perl, 
London. 
18,938. TreatING ReFRAcTORY SULPHIDE Orgs, F. 
Ellershausen, London. 
18,934. RgGisTeRING SHEeEts of Paper, E. Taesch, 
London. 
18,985. ExpLosivE MANUFACTURE, J. Okell.—{H. Pipitz, 
Austria.) 
ANTI - J. V. Esop, 
London. 
18,937. CatrLe Foon, O. Olsen, London. 
18,938. VesseLs, C. H. Homan, London. 

18,989. AUTOMATIC COIN-FREED Macuing, H. R. Cottrell 
London. ; 
18,940. Arc haps, C. D. Abel.—(H. 0. Swoboda, United 

States.) 
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18,941. Homogrengovs Mixtures, C D. Abel. — 
(Aligemeine Blectrivitiils Gessellschayt, Germany.) 

18,942. Roorie, A. Allen, London. 

18,943. PropvcinG ACETYLENE Gas, R. Sdderquist, 


London. 
Gas _ Ienrrer, H. Borchardt, 


18,944. AUTOMATIC 
London. 

18,945. CiGaRETTE Macutngs, E. Moonelis, London. 

18,946. Tosacco Piers, O. Grappin-Dalloz, London. 

18,947. Vatve for REGULATING Pressurg, H. and H. 
Lilley. London. 

18,948. Packina Cask Sra.s, A. J. Boult.—(G@. Vogelaar, 
Belgium.) 

18,949. Squerzinc LeaTHER, B. and D. Wright, 
London. 

18,950. Pappine for Banpaoxs, &c., J. Deborde, 

sondon, 

18,951. Freeper of Sewrnc Macuryegs, C. McIntyre, 
London. 

18,952. Srgam Drvyine Apparatus, W. Foggo, London. 

18,953. FrREPROorING ARTICLES, 8. Jablonski and 8. 
Niewiarowski, London. 

18,954. TrEaTiIne Fiour, W. L. Wise.—(W. B. Whet- 
ham, France.) 

18,955. Caimnry Ports, J. W. Thomas, London. 





18,956. ELecrrRoLyTicaL ConpgnsErs, C. Pollak, 
London. 
18,957. Propuction of Tapgstry, F. de la Chaux, 


mdon. 
— E.gectro.ytic Decomposition of Sats, E. Edser, 
ondon. 
18,959. Apparatus for BLow1ne, F. W. Lanchester, 
ndaon. 
18,960. IyreRNaL ComBusTion Enaines, W. Baines, 
London. 
18,961. VaporisaTion of Hyprocarzons, W. Baines, 
London. 
18,962. SRLF-PROPELLED VEHICLE Gear, W. Baines, 


naon. 
18,963. NeEpies, E. Heusch, London, 
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18,964. Erectric Srop Motion, A. E. Bancroft, Long 
Eaton. 

18,965. Tarort for RirLe Practice, C. A. D. George, 
Bournemouth. 

18,966. Mgans for Jorntina Rops, W. J. A. Dossetter, 

ndon. 

18,967. Sarps’ WaTer-cLosets, 8. Kershaw, Barrow-in- 
Furness. 

18,968. Screw Propeiier, F. Buchanan, Cosham, 

ants. 

say a Composite Pipr MANUFACTURE, E. I. Braddock, 

ndon. 

18,970. Wooprn Roiers, A. Wiedwald, Liverpool. 

18,971, SPRING-ACTUATED WEIGHING Macuings, P. J. 
Steinke, Liverpool. 

18,972. Ratway Cars, W. R. Smith and R. P. Wilson, 
London. 

18,973. ConnecTinc ToGeTHER the Hoops of Buckets, 
C. W. Roberts, and E. E. and D. W. Cooper, Bir- 
mingham. 

8,974. Means for ApvertTisinG, R. Hall, Manchester. 

18, HIGH - TENSION Fosk Heap, W. H. Taylor, 

Manchester. 

18,976. FeRruLe for Barret Taps, R. Jones, Man- 
chester. 

18,977. Cieantna Suips’ Bottoms, J. A. Young, 
Keighley. 

— Guarps for CrrcuLar Saws, J. Whiteley, Sal- 
ford. 

18,979. Axie-Box Gvarps, D. J. Morgan, 
Glamorganshire. 

18,980. Piston Vatves, J. Whitley and J. T. Short, 





Barry, 


seds. 
18,981. ELrectric Hiau-voLttTaGk Cut-out, G. Bishop, 
Salford. 


18,982. Syrrnogs, J. C. Sellars, Liverpool. 
18,9838. Tapk-acTUATED Time RecorDER, H. Cooper, 
Birmingham. 
18,984. Trucks for ConvEyING Luoaaak, H. C. Slingsby, 
Bradford. 
18,985. Economisers for Srgam BorLers, H. Workman, 
Glasgow. 
18,986. VELOCIPEDES, B. F. 
ndon. 
ag SemI-pome Borer, H. Broers and R. W. Gibbs, 
ndaon. 
18,988. Cummygy-pot Cows, W. Dunn, Southend-on- 


von Miinchhausen, 


18,989. Maximum Traction Trucks, E. Peckham, 
London. 
18,990. SEL¥-LOCKING FLoorINe Biocks, A. J. B. Ward, 


mdon. 

18,991. Revotvinc Excentrric Movement, J. Cronau, 
London. 

18,992. C&8SPOOL-DISCHARGING APPARATUS, J. Watson, 
Glasgow. 

18,993. PHonoorapns, F. W. Baynes, London. 

18,994. Makinc MetaL Vessets, G. F. Dewdney, 





Cardiff. 

18 995. Frame for Hop Vives, G. V. de Luca, Bromley, 
Kent. 

18,996. Cuures, F. Kuser, London. 

18,997. AIR-CARBURETIING AppataTtus, B. Haigh, 
London. 

18,998. Seat PictaR for Bicycies, T. D. Savaze, 
London. 

18,999. Gamer, H. T. Hendy, London. 

19,000. ConTROLLING Motors, R. £. B. Crompton, 
London, 

19,001. Pyeumatic Tires, J. D. Siddeley, Birmingham. 

19,002. Wire Fencino, W. R. Lake.—(C. BE. Robiason, 
United States.) 

19,003. Wire Fencina, W. R. Lake.—(C. E. Robinson, 
United States.) 

19,004. Fiusuino Tanks, W. B. Lake.—( W’. Scott, United 
States.) 

19,005. Musica, Instruments, F. E. P. Ehrlich, 
London. 

19,006. Roap Veutcies, W. R. Lake.—(C. E. Woods, 
United States.) 

19,007. INsSuUBMERGIBLE VessELs, C. Damand, London. 

19,008. Extractine Cotour, C. D. Abel.—(E. Beringer, 
Germany.) 

19,009. BLuz Dyr-sturrs, H. E. Newton.—(The Farlen- 
Sabriken vormals Friedrich Bayer and Co., Germany.) 

19,010. Automatic Guns, A. Vickers and L. Silverman, 
London. 

19,011. Dritts, W. L. Wise.—(H. J. Kimman and E. N. 
Hurley, United States.) 

19,012. Propucine Street, W. L. Wise-—(/. Burns, 
United States.) 

19,018. Drivinc Gear for Traction Enarneg, W. Foggo, 
London. 

19,014. Srartina Exectric Moror-cars, J. Burke, 
London. 

19,015. Dynamos, W. M. Mordey, London. 

19,016. PortTaBLe Cycie Sranp, B. C. M. P. de Lisle, 

London. 

19,017. Loapinc Revotver Pistoxs, B. R. H. Taylor, 
London. 

19,018. Szewiva Macuines, H. Oliver and A. Lindley, 
London. 

19,019. Cycre Brakes, H. Oliver and A. Lindley, 


vondon. 

19,020. Batt Tire for Venicites, H. Pfirmann, 
London. 

19,021. Compounps, A. J. Boult.-(C. M. Higgins, 
United States.) 

19,022. Stocks of Printers’ Roiiers, G. C. Morse, 
London. ' 

19,023. Hers or Botanicat Breap, F. W. Welsh, 


ondon. 
19,024. Prayinc Inpoor Croquet, T. Ritchie, 


ndon. 
19,025. Enores, W. P. Thompson.W. £. Prall, 
United States.) 
19,026. TypewRITING Macuines, W. P. Thompson.— 
(Century Machine Company, United States. 
19,027. Cvcte Sappie and Camp Sroot, G Schmidt, 
Manchester. 





19,028. ExpLosives, A. von Stubenrauch, London. 

19,029. Castine, R. W. Davies, London. 

19,030. Pump, M. R. Ruble, London. 

19,081. Cranxs, J. H. Quenault and W. Povall, 
London. 

19,082. Snips, G. H. Rayner.—(G. Reeves, Argentine 
Republic.) 

19,083. VaLvE GeariInc with Governor, J. Stumpf, 
London. 


19,084. WATER - SOFTENING Apparatus, G. Honig, 
London. 
19,085. VenTiLaTiIne Apparatus, A. Lichtenthaeler, 


mdon, 
19,086. Nai, Feepinc Apparatus, R. Harvey and E. 
Gilliard, London. 
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19,037. Boxes, E. Daegel, London. 

19,088. CompENsaTING Batt Beartnas, J. McDonald, 
Glasgow. 

19,039. Matcuas, 8S. A. Rosenthal and S. J. von Romocki, 
London. 

19,040. “Burrer Vans" for Trains, H. A. Costerton, 
Brighton. 

19,041. Narz Macuings, J. G. Muddiman and C. A. 
Osterberg, Liverpool. 

Se Sream, A. B. Wilson, Holywood, 


‘o. Down. 

19,043. Rartway PLatrorM Trucss, F. 8. Willoughby, 
Manchester. 

19,044. “ Tue Cycuists’ Veit," E. H. Wells, Wellington, 
Somerset. 

19,045. Water Battast Tanks, A. Matthews, New- 
castle-on-Tyne. 

19,046. Preventinc Sga- sickness, W. Wilkinson, 
Blackpool. 

19,047. CuILD’s Cot, 8S. Hawkridge and H. W. Tranter, 


Derby. 
19,048. Trrr Banp, F. W. Ratnett and W. Bevans, 
icester. 
19,049. VeHicLes, W. G. MacIvy, London. 
19,050. Prussian BiuR, B. Piffard, Hemel Hempstead, 


erts. 
19,051. Iron, &c., B. Piffard, Hemel Hempstead, 
erts. 
19,052. Locks, G. Anslow, Wolverhampton. 
19,053. Drivinc Evrvators, &c., W. H. Baxter, 
Glasgow. 
19,054. Locxs, B. Haase, Manchester. 
19,055. CycLe Brarinas, J. Meredith, Birmingham. 
19,056. InsrRTING Metat Piues in Leatuer, Pear- 
son and Bennion, Limited, and J. A. Keay, 
Leicester. 
19,057. Drawine Squarg, J. Trimming, Hastings. 
19,058. Pencixs, C. Christopherson, London. 
19,059. Iron Tupgs, G. E. Minton and H. J. Brookes, 
Birmingham. 
19,060. Harr Fastener, W. G. Behenna, St. Austell, 
Cornwall. 
19,061. Enaings, G. H. Lloyd, Sutton-Coldfield, Bir- 
ming’ le 
19,062. Apparatus for Dryino Papsr, H. R. Clarke, 
risto! 
19,063. DistarnutTinc APPARATUS for TANKs, M. J. Adams 
2eeds. 
19,064. Capinets for Cookina Purposss, D. Campbell, 
Glasgow. 
19,065. CompounD Microscopr, K. Lucas, Forest Row, 
Sussex. 
19,066. CHarr-cuTTING Macuings, J. Eddy, Kennford, 
Devonshire. 
19,067. Receivers for Compressep Gas, H. V. R. Read, 
London. 
19,068. CicarR Hotpgr, H. Penn and H. Schmitz, Bir- 
mingham. 
19,069. HanpDLE-BaRS for VELocIPEDES, R. R. Scott, 


London. 
19,070. Trucks for ConvEyinG Goons, T. W. Wedlake, 
London. 
19,071. RecorpiInc TELEPHONIC Messacgs, W. Aitken, 
ndon. 
—. Sgats for VeLocipepEs, F. 


on. 

19,073. Fett Hats, E. C. Kayser, Hyde, Cheshire. 

19,074. ExpLosives, W. H. Cromie, London. 

19,075. Azo Dysgsturrs, G. B. Ellis.—(La Société 
chimique des Usines du Rhine anc.eanement Gilliard 
P. Monnet et Cartier, France.) 

19,076. Exgcrric Licutine, A. P. and G. C. Lundberg, 


M. Newton, 





m. 

19,077. TREATMENT of SEPARATED MiLk, H. Higgins, 
London. 

19,078. LaBEL, J. B. Gould, London. 

19,079. HeEtinc Macuingry, H. P. Gamble and A. 
Black, London. 

19,080. Raistnc SunKEN VessEts, J. H. C. Leuty, 
London. 

19,081. Dress Materia, J. K. Empsall, E. R. Firth, 
and G. H. Ashley, London. 

19,082. Recepractes for Warcues, I. C. Wallas, 


mdon. 
19,083. Derenck AcaInst TorPEDogs, G. H. Jones, 


ndon. 
19,084. AppLyINa GasEs to ANIMALS, L. A. Tallerman, 
London. 
19,085. Treatine OIL, J. N. Harris and 8. Headington, 
London. 
19,086. Burners for AceTyYLeNz Gas, W. T. Sugg, 
19,087. ILLUMINATION Puorometer, C. W. 8. Crawley, 
ndon. 
19,088. CHLORINATED SuLPHONIC AcID, C. Rudolph, 


ndon. 

19,089. Gas Enoings, La Soci té Anonyme d'Electricité 
et d’Automobiles Mors, London. 

19,090. SpgED - CHANGING Mrcuanism for Motor 
VeuicLes, La Socicté Anonyme d'Electricité 
et d’Automobiles Mors, London. 

19,091. Motors for Roap VEHIcLes, C. E. Woods, 


ndon. 
19,092. Couptincs for Pipms, &c., G. F. Griffin, 
London. 
19,093. Drauaut Exciupers, W. E. Sheffield, London. 
19,094. Dravcut Exciupers, W. E. Sheffield, London. 
19,095. Fire-arMs, D. McGill and B. Moss, London. 
19,096. PraEsERvING Goops at Low TempPERatuRR, D. 
Brun, London. 
en and Evaporatina Liquips, W. Scott, 
mdon. 
19,098. CoLtar Stups, L. Stern, Liverpool. 
19,099. PAPER-MAKING Macuines, E. Fiillner, Liver- 


pool, 

19 100. AceryLene Gas Cycie Lamp, 8S. A. Timmins 
and R. J. Moss, a. 

19,101. Mou.pine Pipxs, Barrens, &c., J. Westaway, 


London. 

19,102. WaLt Piaster Materiat, W. L. Wise.(F. 
Boas, Canada. 

19,103. CuLoraL Compinations, A. J. Boult.—(2R. 
Wagnitz, Germany.) 

19,104. Sticks for Umprexias, J. Howell and R. F. 
Luckly, London. 

19,105. TRam CieaRinG Raits, J. Jennett and A. 
Allen, London. 

19,106. AceTyYLENE Gas Generator, G. Hansen and 
A. Kraefting, London. 
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19,107. Puzzix, W. Edwards and J. A. Cox, London. 

19,108. Mgasurine Distortion in Suarts, E. G. Coker, 
Wolverton. Bucks, 

19,109. Borriz Stoppers, J. Gunning, Bournemouth. 

19,110. Suspenpinc Curtains, &c., P. Ogden, Man- 
chester. 

19,111. Water Tuse for Borters, A. J. Browne and 

. H. Bishop, Isle of Wight. 

19,112, Srzam Gewerators, W. W. and W. T. Tucker, 
Newcastle-upon-Tyne. 

19,113. SELF-cHARGING AUTO-PUMP, C. H. Wade, Man- 


chester. 

19,114. Securtne Borrte Corks, T. H. and J. B. 
Wilson, Finedon, near Wellingborough. 

19,115. AscenDING Towers, A. H. Broadwell, London. 








19,116. Guarps for CarBon Pencits in Furnacegs, J. 


tic’ 
19,117. SoLip Arr Trrg, E. Kitchen, Wakefield. 
19,118. Cycte Botrrom Bracxsts, A. H. Webster, Bir- 


mingham. 

19,119. Sarety Gate for Hoists, A. L. W. Ward and 
J. W. Sykes, Huddersfield. 

19,120. Hanp Trucks, B. Phillips, Derby. 

= Pyeumatic Tires for Carriaces, T. Lees, 
a ‘ow. 

19,122, RaiLway P tatrorm Trucks, G. Newton, 
Manchester. 

19,123. Trratine Potatogs, J. G. Neumann, London. 

19,124. Pgpat Apparatus for Bicycies, J. Howorth, 
Manchester. 

19,125. MusicaL InNstRuMENT STRING SrrRETcHER, M. 
L. Ashby, Southampton. 

19,126. CrrcuLaR Kwnittinc Macuings, B. Kershaw, 
Manchester. 

19,127. Expiosives Surrasite for Buastine, J. C. 
Hamilton, Glasgow. 

19,128. MareriaL for Puriryinc Liquip, A. E. H. 
Lozé, Liverpool. 

19,129. SecurinG Brooms to Hanpies, A. Holden and 
H. Berry, Burnley. 

19,1380. WaTeRMETERS, J. Brewin and J. Rodgerson, 
iverpool. 

19,131. Lypicator Funygt, H. B. Watson, London. 

19,132. Necktie Retainers, J. C. Hudson and J. H. 
Warlow, London. 

19,183. Powgr for Workinc Macuinery, E. M. Jones, 
Barmouth. 

19,134. AcrTyLeNE Gas Buryers, G. T. Holloway, 


London. 
19,135. Cigar Tupes, H. Ramill and C. E. Newling, 


mdon. 
19,186. RENDERING Paper Impervious to Damp, H. 
Neil, London. 
so Fittincs for CELLAR Doors, K. Maetze, 
ndon. 
19,188. Cueckrna Contents of Botries, R. W. F. 
Cuthbert, London. 
19,139. Rim Brakes for VeLocireprs, G. Singer, 
ndon, 
19,140. Exgecrric Arc Lamp, H. V. James, Salford. 
19,141. Ruiter, F. H. V. Brooks and H. Grueber, 
London. 
19,142. SgLENoscopr, J. Stephen, Liberton, Mid- 
lothian. 
19,143. Bust Supporter, K. Schmertz, London. 
19,144. Time-INDICATING MgcHanism, C. A. Teske, 
London. 
19,145. Mirre SHoot, E. Thomas, London. 
19.146. ConrROLLING Pivorep Winpows, G. Daws, 
London. 
19,147. LNDIA-RUBBER WATER-CLOSET Congs, J, H. Nunn, 


London. 
19,148. Cycie, J. G. and A. E. Pembery, Kingston-on- 
james, 
19,149. AceTyLeENE Gas Generators, J. 8S. Goodwin, 


mdon. 
19,150. Propccinc a Wuiré Soap, G. Bornemann, 


mdaon. 

19,151. Drivina Cuarys for Venicies, J. Appleby, 
London. 

19,152. Nut-Locks, R. E. Philips.—(&. ). Boasso, A. 
M. Cotton, and A. H. Angeltoz, United States.) 

19,153. Spanner for Screw Nuts, &c., H. W. Ewe, 
London, 

19,154. Megat - cuttinc Macuines, W. R. Clark, 
London. 

19,155. Reversinc Gear for Cycigs, A. Watling, 


London, 
= Cycie Brakes, W. O. Green and F. Moore, Brent- 


‘ord. 
19,157. Swimmine Gioves, W. McCausland, Belfast. 
— Construction of Buinps, W. H. Thornton, 
mdon. 
19,159. ApHEsIve Surraces, R. M. Hathaway and J. 
Robertson, London. 
ag oo Manvuracture of Burrer, A. ©. M. Rieck, 
mdon. 
19,161. Bricks, 8. I. Adams, London. 
19,162. Etgcrric Circurr Inpicator, P. Rabbidge, 
London. 
19,163. Macuine Guns, E. Ternstrém, London. 
19,164. INruseR for Tea and Corrgr, H. M. Humphrey, 


19,165. POWER-TRANSMITTING APPARATUS, M. Paldassy, 
London. 

19,166. ScorERs, J. W. Moore, London. 

19,167. IncanDEscENT Gas Burners, J. B. de Léry, 
London. 

19,168. Extraction of Precious Merars from Ores, 
8. Kurovsky, G. Gschwandtner, and H. Schuster, 
London. 

19,169. Propucine Typg, C. D. Abel.—(H. Dewhurst, 
France.) 

19,170. Screens for CrusHine Macuiyegs, C. R. Farqu- 
harson, London. 

19,171. Ram Jornt, J. C. Hinen, London. 

19,172. Brake, W. Bryce and Humber and Goddard, 
Limited, Birmingham. 

19,173. Pepats, W. Bryce and Humber and Goddard, 
Limited, Birmingham. 

19,174. Foot-rEsts, W. Bryce and Humberand Goddard, 
Limited, Birmingham. 

19,175. Tings, R. R. Gubbins, London. 

19,176. Motors, M. C. Therye, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


604,745. CompressEp-ain Enaing, L. 7. Gibbs, New 
York, N.Y.—Filed September 23rd, 1897. 

Claim.—{1) The combination of a motor, a source of 

air under working pressure, a source of gas or inflam- 














mable vapour under pressure, valves respectively con- 
trolling the admission of said air and said gas to said 
motor, and an igniter; the said parts being so 
organised and timed that first air and then gas are 








ind dent) 4 





P iy itted to the cylinder and an ex. 
plosion or ignition then caused to occur subsequent to 
the cut-off of the workin air, substantially ag 
described. (2) The combination of a motor, a source 
of air under working pressure, a source of gas or in- 
flammable vapour under pressure, a valve controlliy 
the admission of air to the motor, a valve controlli 
the admission of gas to the motor and an igniter ; the 
jo being so organised and timed that gas will be 
ndependently admitted into the cylinder when the 
air is at a certain pressure therein and subsequently 
ignited when said air is at a certain lower pressure 
substantially as described. (8) The combination of g 
motor, a source of air under working pressure, g 
source of gas or inflammable vapour under pressure a 
valve controlling the admission of air,to the motor 
a valve trolling the admission of gas to the motor’ 
and an igniter; the parts being so organised ang 
timed that gas will be independent] adunitted into 
the cylinder before the point of cut-off of the air ang 
ignited subsequent to said point of cut-off, substan. 
tially as described. 
606,213. Macnine For Forminc  Porycoyay 
ubEs, C, P. Higgins, Roselle, N.J.—Filed March 
18th, 1897. 

Claim.—(1) A power machine for forming tubes 
from plates or sheets comprising a movable die, a 
swinging bending arm, a mandrel suspended between 
the die and arm, whereby the arm is adapted to serve 
as an abutment for the mandrel. (2) : @ machine 
for forming tubes from plates or sheets embracing a 
die and mandrel, a wer device for forcing the 
mandrel out of the tube consisting of a crosshead 
connected respectively with the framework of the 
machine and with the power device to hold the tube 
in place, and a rod interposed between the power 
device and mandrel to force the latter out of the tube, 
substantially as described. (3) In a machine for 
forming tubes from plates or sheets, the combination 
with the die and tube of a power device having a 
removable connecting-rod arranged to bear upon the 





a 
4M 


) 











end of the mandrel or the tube and force the same 
from the die, noe geen fa described. (4) In a poly- 
gonal tube-forming machine, the combination of a 
movable die, a suspended mandrel and an arm adapted 
toserve as a relative fixed abutment therefor. (5) In 
a polygonal tube-forming and bination 
of a movable die, a mandrel and a movable arm 
adapted with one face to act as» an abutment for the 
mandrel, and with another to bend the metal being 
formed. (6) In a polygonal tube-forming machine the 
combination of a movable die, a mandrel and a 
movable arm adapted with its one face to both abut 
the mandrel and bend the metal being formed thereon, 
and also in another position to bend the metal with 
another face. 





606,239. Burner ror PuLverisep Coa, G. W. 
Prescott, Highland, Cal. — Filed Decemler 14th, 
1896. 


Claim.—{1) A burner for comminuted fuel provided 
with a longitudinal fuel Fee pa therethrough and an 
independent passage for fluid pressure having its exit 
opening arranged underneath in line with and 
adjacent to the burning exit opening of the fuel pas- 
sage in the burner, so as to feed the fuel direct to the 
furnace, and a valve gate in the fuel passage movable 
transversely of the to govern the passage of 
fuel therethrough, substantially as described. (2) In 
mechanisms of the class described, the combination of 





a burner for comminuted fuel provided with a longitu- 
dinal fuel passage and a fluid pressure passage with 
exit opening arranged adjacent to and underneath the 
exit opening of the fuel passage, means connecting 
the fluid pressure passage with a source of fluid pres- 
sure supply, a pivotal gate movably arranged trans- 
versely fn the fuel passage and forming an upper wall 
thereof, a valve in the exit opening of the pressure 
chamber, rod and lever mechanism connecting the 
gate of the fuel e with a handle in the locomo- 
tive cab, mechanism arranged in a locomotive 
cab connected with the valve in the pressure 
chamber for operating the same, a tender provided 
wlth a hopper-shaped receptacle for holding fuel in 
gubeutanl br comminu condition, a flexible tube 
connecting the fuel passage of the burner with the 
a receptacle, a cam on the drive wheel 
axle of the locomotive, a flexible rod pivotally 
mounted on the locomotive connected with a flexible 
tube, and arranged to be ¢ with the cab on 
the driving wheel axle, to agitate the flexible tube 
mechanism in the locomotive cab and 
connected with the flexible agitating rod to hold the 


same in or out of engagement with the cam, substan- 
tially as described 
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— 
PADDLE-WHEEL STEAMERS WITH 
BEAM ENGINES. 
No, I. 

A most interesting and, in some respects, remarkable 
feature of marine engineering in the United States is the 
extensive use of beam engines for many of the large and 
fast paddle-wheel steamers which are characteristic of 
inland navigation in that country. This type of engine 
has been but little used for marine purposes in Great 
Britain, and only in the early days of steamships. In 
the United States, however, since its introduction, about 
seventy or eighty years ago, it has been developed and 
perfected into a very efficient machine, and one which 
possesses many points of interest to marine and 
mechanical engineers. It is, in fact, so interesting a 
type of engine, and so extensively used on ships of a type 
practically unknown in Europe, and has given to these 
vessels such high rates of speed, that it is well worth 
while to put on record some description and particulars 
of both the engines and the steamers. 

One of the earliest forms of practical steam engines 
was that in which the piston-rod of a vertical cylinder 
was connected to one end of a horizontal rocking beam, 
pivoted at its centre, the other end of the beam carrying 
a connecting-rod which drove the crank shaft. In the 
very early days of steam navigation engines of this type 
were employed, and in 1788 and 1796 John Fitch, in the 
United States, used miniature engines of this type to 
drive reciprocating paddles, or oars, and revolving screw 
propellers. Robert Fulton, however, employed exclusively 
what is termed the “square” or ‘“ steeple” engine, in 
which two connecting-rods were suspended directly from 
the crosshead of the vertical cylinder. A few steeple 
engines are still in service, mainly on old paddle-wheel 
tow-boats on the Hudson River. 

The beam engine, as developed and perfected by 
Robert I.. Stevens from the mill engine of James Watt, 
has continued to be built up to the present time, and 
propels some of the latest, fastest, and finest paddle- 
wheel steamers afloat. According to Mr. Charles H. 
Haswell, this form of engine began to be introduced about 
1322. It has been used mainlyin the eastern States, and 
has been a specially favourite type for the paddle-wheel 
steamers on the Hudson River and on Long Island 
Sound. To a less extent it has been used on the Great 
Lakes, while in earlier days it was used in sea-going and 
coasting steamers of the Atlantic and Pacific oceans. It 
is in fact still used on passenger steamers on certain 
parts of the Atlantic Coast. 

At the present time, paddle-wheel steamers with beam 
engines are extensively used on the rivers and waterways 
of the eastern States. In New York harbour may be 
seen beam-engine paddle-wheel steamers of all sorts and 
sizes ; small and large excursion boats, great ferry boats, 
200ft. long, and the magnificent passenger steamers of 
850ft. to 420ft. in length, which are characteristic of the 
Hudson River and Long Island Sound. There may also 
occasionally be seen an old coasting steamer of this 
type coming in from the Atlantic, but these vessels, 
which resemble the paddle-wheel ocean steamers of 
early days, are now becoming obsolete. 

On the Great Lakes many of the passenger steamers, 
and practically all the modern freight or cargo steamers, 
are fitted with screw propellers and the ordinary type of 
vertical, inverted, direct-acting marine engines. Some 
of the most noted passenger lines, however, still adhere 
to the side-wheel or paddle-wheel steamers with beam 
engines, and some fine specimens of this class of vessel 
have been put in service within the past two or three 
years. 

On the western rivers, and more particularly on the 
Mississippi River and its tributaries, a different and 
special type of engine is used. The side-wheel steamers 
have each paddle driven independently by a horizontal, 
direct-acting, high-pressure, non-condensing engine ; 
while the stern-wheel steamers have the one wheel driven 
by two engines of much the same type. Stern-wheel 
steamers, it may be noted, are seen but little.in the 
eastern waters of the United States. 

Within the past ten years, oscillating engines and in- 
clined or diagonal direct-acting engines have been intro- 
duced to a limited extent for paddle-wheel steamers in 
eastern waters, while some of the older paddle-wheel 
steamers have been replaced by more modern vessels 
propelled by single or twin screws. Nevertheless, in 
spite of these innovations, the beam engine holds its 
own. 

While the beam engine is still used and built at the 
present time, it is a curious and remarkable fact that it 
remains essentially the same in design and size as it was 
fifty or more years ago. The developments and im- 
provements made have been mainly in matters of detail 
and finish, and in the use of higher steam pressures. 
The same is true to a large extent of the steamers them- 
selves, to which these engines have been and are 
supplied. The workmanship upon the modern engines 
is very fine, the working parts being of bright steel or 
cast iron turned and finished and kept in beautiful con- 
dition. Naturally, no such fine work characterised the 
early engines, and Mr. Charles H. Haswell, in a paper 
on ‘Early Marine Engineering in the United States,” 
read before the Institution of Naval Architects in April, 
1898, and published in Tue Enoiveer of April Ist, 
stated that “black work,” or blacksmith’s work, was 
the prevailing finish. He instanced the connecting-rod 
of the large beam engine for the Victory, which was 
wholly finished in the smith’s shop. The body of the 
rod, after forging, was dressed by swageing, the key 
ways were drifted, and the ends and strap were dressed 
on an anvil with a flatter and a horse file. 

For convenience of reference, it may be well to inter- 
polate here the following table of heating surface ratios 
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in the boiler equipment of some of the early steamers 
mentioned in this article :— 


Sq. ft. of beat Sq. ft. of heat 

Steamers D.te. surface to surface to 

(Inland service), 1 cu. ft. of 1 sq. ft. of 
cylinder. grate aren. 

1. North America 1838 ... 13°6 ... 22°3 
2. Isaac Newton 1846 10°6 28°2 
3. Alida PA 1847 13°6 27°9 
4, Bay State 1847 12°0 29°3 
5. New World 1849 11°3 25°17 
(Coasting service.) 
6. El Dorado ... 1851 14°0 26°8 
7. Constitution ... 1861 93 34°5 


The name of Robert L. Stevens—the famous engineer, 
and the inventor of the flange rail—is most intimately 
associated with the development of the steamers and 
engines of the particular type now under consideration, 
and to him is due in large measure the practical develop- 
ment of river navigation by steamboats in the United 
States. While Fulton employed the ‘ square,” or 
“steeple” engine, and used this type of engine exclu- 
sively, Stevens kept to the beam type of engine as made 
by Watt, but introduced many improvements to fit it for 
this particular service. Foremost among his improve- 
ments were the valves and valve gear, and the use of 
crosshead guides, with links connecting the crosshead 
with the end of the beam, instead of a parallel motion. 
In 1807 he and his father—John Stevens—built the 
paddle-wheel steamer Pheenix, which ran on the Hudson 
River a few days after Fulton’s steamer, the Clermont. 
As Fulton secured a monopoly for steamboat navigation 
in the State of New York, on account of his priority, the 
Pheenix was run between the cities of New York and New 
Brunswick, the latter being in the adjacent State of New 
Jersey. She was afterwards taken out to sea and down 
the Atlantic Coast, then up the Delaware River to Phila- 
delphia. 

In 1813 he introduced feathering paddle-wheels on the 
Phenix, and in 1816 commenced running a steam ferry 
across the Hudson River between New York and New 
Jersey. In 1817 he designed a cut-off device for working 
the steam by expansion, and in 1818 he used anthracite 
coal instead of wood on the Passaic. In 1821 or 1822 he 
designed and applied to the Hoboken the skeleton form 
of beam, as a substitute for the solid beam which had 
been copied from the beams used on stationary engines. 





The preceding remarks refer specially to the steamboats 
on Long Island Sound and the Hudson River. Of the 
latter, Tredgold says that a sustained speed of twenty 
miles per hour is not uncommon, and that the swifter 
boats when racing have made twenty-two miles per 
hour. On those vessels, the steam pressure was from 
15 Ib. to 45 lb., and the cut-off varied from half to one- 
third of the stroke. 

Dr. Lardner’s description of the Hudson River steamers 
will be quoted from when we come to the consideration 
of these steamers in particular, but it will be appropriate 
here to quote the remarks made by Charles Dickens in 
his ‘‘ American Notes,” 1842, in regard to the steamer 
Burlington, on Lake Champlain, and in regard to 
his experience of the Hudson River, or North River 
steamers :— 

There is one American boat, the vessel which carried us on 
Lake Champlain, from St. John’s to Whitehall, which I praise 
very highly, but no more than it deserves, when I say that it is 
superior even to that in which we went from Queenston to Toronto, 
or to that in which we travelled from the latter place to Kingston, 
or I have no doubt, I may add, to any other in the world. This 
steamboat, which is called the Burlington, is a perfectly exquisite 
achievement of neatness, elegance, and order. The decks are 
drawing-rooms ; the cabins are boudoirs, choicely furnished and 
adorned with prints, pictures, and musical instruments ; every nook 
and corner in the vessel is a perfect curiosity of graceful comfort 
and beautiful contrivance, . .« By means of this floating 
palace we were soon in the United Statesagain. . . At seven 
we started for New York on board a great North River steam- 
boat, which was so crowded with passengers that the upper deck 
was like the box lobby of a theatre between the pieces, and the 
lower one like Tottenham Court-road on a Saturday night. 

The steamer Burlington, of which Dickens wrote so 
enthusiastically, was built at Shelburne, Vermont, in 
1837, and the engine was made at Eagle Foundry, of 
Montreal. She was 190ft. long between perpendiculars, 
200ft. long overall, 25ft. beam, and 9ft. deep in the 
hold, with a draught of 6ft. Her engine had a cylinder 
44in. by 120in., and the paddle- wheels were 28ft. 
diameter and 10ft. wide. The steamer cost £75,000, 
and had a tonnage of 405 tons. Her regular speed was 
14 miles per hour. 

The following table presents a summarised statement 
of the dimensions, &c., of several of the old and modern 
steamboats and marine engines of the particular class 
dealt with in these papers. Further details of most of the 

















The skeleton beam is now used exclusively. In 1824 he | steamers mentioned will be given later on :— 
American Paddle-wheel Steamboats with Beam Engines. 
! | i i 
Dia. | Length Width! Din. [Stroke| Reva. 
Steamer. Place of service. Date. | Length.) Beam. Draught} of | of | o of of per 
| wheel.| fioat. | float. cylinder. | piston.) min. 
ft. ft. ft. ft. ft. | in. in. ft. 
1. North America... Hudson River | 1827 | 200 | 30 5 27 | 12 | 30 444 8 | 24 
2. De Witt Clinton ie - 1828 | 233 | 28 5h | 22 | 132 | 36 | 66 10 | 2 
3. Champlain ... - - 1832 | 180 | 28 5h | 22 | 15 | 34 44 10 | 29 
4, Rochester ... en) ee a ye = 1836 | 210 | 25 3% | 234/ 10 | 24 43 10 | 28 
5. Isaac Newton ... ... 0... = ce 1846 | 338 | 404! 103*| 39 | 12 | 32 814 | 12 | 184 
6. Commodore Vanderbilt ... 77 +9 — 300 35 11* 35-| 9 | 3 72 12 21 
7. Hendrik Hudson os. Xi 2 a 320 | 35 93* | 33 | 11 | 33 72 hi | 2 
8. New World SRE dads -atgames #9 a 1849 375 364 10§* | 454] 12 | 36 76 15 | 18 
9. Mary Powell Mie aS = FS 1874 | 300 | 348 6 31 | 10§ | 21 72 | 
i eee Hs és 1880 | 325 | 40 i oe 723 2| — 
11. New York ... ae - cs 1887 | 341 | 40 6 30 | 123 | 45 75 122 | — 
12. Adirondack 0 Pe es Pi wee oe} 1895 412 50 8 30 12% 45 81 12 26 
13, Massachusetts ... .. Long Island Sound .| 1836 202 | 30 84 22 10 28 44 8 26 
Th Wap Staten.c. osc. ccs Ne «=e | 1846 | 820 | 39 | 13f*] 38 | 103 | 32 76 «| 12 | ih 
pS eee oe - me | oo 300 37 1s 35 | ls 36 72 |} 13 | 21 
MP og a ts goes as a | 1867 | 362 | 48 94 | 393) — — | Mo | 12 174 
17. Puritan ae a 1389 | 420 | 52 4 | 8 | A | 0 {110 e \| 22 
| ao) | 

18, City of Buffalo ... | Lake Erie 2. ... 1896 | 308 | 41 | 11$ | 28§| 12 | 48 { 30 | i} | 24 
19. Old Dominion ... ...| Atlantic Coast... 1872 250 42 14 29 | 12 36 75 | 11 | 20 
20. Portland i sag ate ie 1890 | 287 | 42 10g | 35 | 7§ | 24 62 | 12 | 15 


Notgs.—Nos. 1, 3, and 13 had double engines. 





No. 1, another North America, built in 1838, had a cylinder 43in. by 132in. Nos. 2 and 3 cut-off 


at i stroke; No. 2 at} stroke. Nos. 6, 7, and 15 were built between 1840 and 1850. * Nos. 5, 6, 7, 8, 14, and 15 have the depth of hold given instead 
of draught. No. 6, tonnage 1075. No. 7, tonnage 1050. No. 9 was built in 1861, re-built in 1874 and 1884. Nos. 17 and 18 have compound engines. 


placed the boilers of the Trenton at the sides of the ship, 
on the projecting guards, and also introduced an artificial 
blast, or forced draught. In the same year he introduced 
the ‘split’ bucket or float for paddle-wheels. Each | 
bucket was in two parts, divided horizontally, the outer | 
part being on the forward side of the arm, and the inner | 
part on the after side of the arm. 

In the North America, which he built in 1827, he used | 
two independent engines—one to each paddle-wheel— | 
giving the vessel a speed of 15 to 16 miles an hour. Each | 
engine had a cylinder 44}in. by 96in., and made 24 revo- | 
lutions per minute. He stiffened the light and shallow | 
hull by trusses or “ hog frames,” and also used a steam | 
blast for the furnaces. In 1828, he introduced the 
double-beat balanced poppet valves—now universally 
used—on the New Philadelphia, and also used spring 
bearings under the paddle shaft. In 1832 he introduced 
boilers with internal furnace flues and return tubes. In 
1840 he used steam pressure instead of springs to set out 
the piston packing of the engine of the Trenton, the 
steam being admitted from either side by automatic or 
self-adjusting valves behind the packing rings. The 
Stevens valve gear is referred to in more detail further 
on, in connection with its present form as designed by 
his nephew, Mr. Francis B. Stevens. There have been 
but slight modifications in the design of the marine beam 
engine since the days of Colonel Robert I. Stevens. 

Before leaving the preliminary part of the subject, it 
may be well to point out that the American river 
steamers have been noted for speed, comfort, and 
elegance of equipment since their very early days. In 
Part II. of Tredgold’s ‘‘ Steam Engineering,” 1851, are 
the following remarks upon American steamers :— 

The steamboats which navigate the lakes and rivers of the 
United States of America are, perhaps, among the most striking 
of the many evidences of American ingenuity and enterprise that 
present themselves to the notice of the European traveller. Their 
dimensions far exceed those of the steamboats constructed in 


The forms of the hulls of these steamers vary, of 
course, according to the waters in which the steamers 
are torun. On the steamers of the Hudson River the 
hulls are broad and shallow, with flat bottoms, and there 
is a low freeboard, the main deck being surrounded only 
by a railing. For steamers plying in the deep water of 
Long Island Sound, the Great Lakes, or along the sea 
coast, the depth of hull is increased. There is also 
usually an increase in the freeboard, effected either by 
increasing the height of the side above the water-line or 
by carrying the skin plating up above the main deck to 
the saloon deck. 

The hulls are now usually built of iron or steel, though 
wooden hulls have been used for some of the most recent 
river steamers. The steel hulls are in themselves amply 
stiff enough to be rigid under the comparatively light 
load of the superstructure, though some of the shallow 
hulls are stiffened by heavy iron rods passing up from 
the stem and stern, and resting on the tops of a series of 
heavy masts stepped on the keelson. Transverse 
diagonal rods from these masts are also led to the sides 
of the hull. At the inner sides of the paddle-boxes, 
masts or posts extend above the superstructure, and at 
their tops they are connected by transverse rods stretch- 
ing across the ship, while diagonal suspension rods from 
the tops of the posts support the main timbers of the 
outer bottom edges of the paddle-boxes. The deeper 
hulls of steel steamers running in deep-water service are 
stiff enough in themselves, and do not require this truss- 
ing, except for the transverse support of the paddle- 
boxes and superstructure. 

The long shallow wooden hulls of river steamers, 
however, are apt to be too flexible under the strains due 
to variations in load, &c., especially at high speed, and 
therefore many of these are stiffened and strengthened 
by great wooden trusses, one on each side, which extend 
the full height of the huge paddle-boxes, or 30ft. to 40ft. 
above the water. These trusses are termed “hog 





Europe, and the extent of their internal accommodation corre- | 
sponds to that of their external proportions, whilst the very high | 
speed which they attain is almost, if not altogether, unrivalled 
elsewhere. 


frames,” from the contour of the curved top boom, and 
| they were first introduced in the North America, in 1827, 
' by Robert L. Stevens, as already noted. This steamer 
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was 200ft. long on the keel, and 25ft. beam. Her engine 
had a cylinder 43in. in diameter, and 1lft. stroke, 
driving paddle-wheels 27ft. in diameter. The buckets 


mentioned, a specially pointed hammer may be used to 
tap the castings and discover the blow holes. The follow- 
ing results are from bars 2in. by lin., tested transversely, 


the plates, after all the flanging work has been done on 
them; in other cases test pieces are left on by the 
manufacturer, these being sawn off, and the test thus 


made on the plate in the exact condition in which it was 
delivered, thus allowing no room for the excuse, in the 
case of a bad plate, that it had been spoilt during the 
4 = | flanging or making of a fire-box. . 
Before leaving the maker’s works, some railway eon. 
panies require inspection of plates for surface defects, 


or floats were 10ft. long, and the wheels had a dip of | at 3ft. and 1ft. 6in. centres of supports. 


27in. The boilers carried « steam pressure of 50 1b. to the 


square inch. TaBLE XVIIL.—Cust Tron Bars. 








| 
| 
| Transverse. 





| 
Ten- |Crush- 


TESTING MATERIAL FOR ROLLING STOCK. 8ft. supports, |1ft. ¢in. supports 








” ” 


Tin (Sn) tends to harden the plate in the absence of other 
impurities, toughens and improves copper. 

Antimony (Sb) objectionable, making plate brittle when 
cold and still more so when hot. 

Bismuth (Bi) the most objectionable impurity, making 
plate both cold and hot-short. 

Arsenic (As) makes plate strong when cold, brittle when 
hot. 

The following, Table XIX. gives results from new 


ing, and to show ‘3in. deflection. The bars may be cast 
singly or on the work, where of suitable length, such as 
cylinder flanges, &c., and planed off. The bars are | 
sometimes specified to be cast with the broad side up, 
and, in the case of miscellaneous work, from each day’s | 
cast of metal. In this test particular attention should 
be paid to the d2pth and breadth, as a slight variation in 
these dimensions, or an irregular surface on the bars, 
makes a large difference in the results; to be strictly 


(Continued from page 220). Material. | file.) MB. | Size. | roughnesses, and lamination. 
VIII, —CAST IRON. sq. in, |sq. in. | Break- Detiec-| Break- | Defiac- It is customary to specify that plates are not to contain 
Cast iron is tested transversely, by tension, and by | | weight. -_ weight. | aa — be pslergg ee ee ns Speci- 
, i ; : z — ——|—— | ——|—_ |__| ——— | fication °75 .; these c , iron 4 
vompression. The first two of these methods are most | | eee ag pgs yee | ie. cman bistaath Seer ae 2 In, anti 
in use, transverse tests being perhaps most often required, | Cylinder... ...11°07 | 44°5 | 2x1] 160/72 3:12 ee Pere g Bier wcancer sty oe impair ine ductility of the paren 
owing to the ease with which they can be carried out; | , | i y a aR: > Copper ; it 
the ductility also being better shown by the deflection | 10-71) 444/ ,, | 1:25) -71 | 2:59 | -20 | also appears that it is the combination of impurities 
in such tests than by the infinitesimal amount of elonga- | co oe A ee Canal rather than separate ones that is so detrimental. 
tion after fracture by tension ” | 89 | 37-2) 4, | 116) 5 | 2°05 | 10 The following are the effects of each impurity when jn 
bg | | | | = 
The usual transverse test specified is that a bar be | W: og | 47-7 | ae | von bas - excess :-— 

- * . agon work ... 10°98 | 45°1 | ” 1 ep 23 2°14 | 08 I d Pb) ak 1 te b til h t d ld sh , 
taken, 42in. by 2in. by lin., placed edgeways—longest _ ead (5b) makes plese DOS hos and oold-short ; ba 
side vertical—on bearings 3ft. apart, and required to | General cast-10°35 | 42°8| ,, | 1°42| 37 | 2°50 | 10 |™ we PTO seria =r Ree caper a ts the oe Se , 
stand 25 ewt. to 30 ewt., applied at the c % ings | | ron (Fe) seriously impairs y; making the 

7 applied at the centre, before break | 9-75 {34-9} ,, | 1:43) -85 | 3:12 | 10 | plate fusible, hard, and brittle. 
= 








IX.—COPPER PLATES AND RODS. 

Copper is a very serious item in the cost of a locomotive, 
fire-boxes being in this country made exclusively of 
| copper plate ; and, with a few exceptions, copper is used 
| for the side stays, some 500 to 800 in number. 
Plates.—Most users specify tensile and bending tests, 



































comparative, the bars should be machined to size,.but | together with analysis; requiring about 45 per cent. , 
expense precludes this. elongation in 4in., or its equivalent in 8in.; reduction of | copper fire-box plates by several of the best makers :— 
Tensile tests are a fairly good guide to the quality of | 2*¢4, 50 per cent. minimum ; 13°5 to 15-0 tons per square Taste XIX 
iron, but the breaking strength is the only information inch ultimate tensile strength. Some rely on analysis} Ek | ES aoe ae 
obtained from these. For ordinary work this should be | 224 inspection of plates alone. Cold bending tests are are | Tensile 
par to 10 tons per, square inch; for locomotive | Tequired, strips to go quite close, until the surfaces touch | __ — s- ~ es us Drifting 
cylinders, ranging as hig 12 s i a | Elong. ly ending. : 
y ging gh as 12 tons per square inch Pb. | Fe.| SP | As. Cu. Pc in area, stress sin, dia. to 
08 |-04 |"04 {29 99°55] 45 | 49 | 13°8 Close.Good I}in. Goed 
tr'ce|"03 |tr'ce!'23 99°74) 48 | 50) M4), 4 
"12 |-04 |-03 [10 99°69) 45 | 51/143; ,, 5 |» 
‘08 |-02 |tr'ce "19 99°71} 48 | 51} 141) ,, ,, 
22 |-05 | nil 52 99°17) 44 | 52) 139) 4, ,, 
20 |-02 |-06 -10 99°62) 46 52/139 ,, ,, 
| | 
"20 {04 |'05 |-28 99°42) 46 | 57,140! ,, ,, , 
| | | 
“20 |:02 |-01 |-06 99°89) 6 [imi]. ow | 
| | | 
Some locomotive engineers have found in practice that 
: harder plates, containing a larger proportion of arsenic 
Tee Bagueeer Sarit fu SES Speen Se Swe than usually allowed, appear to have a longer life than 
softer and purer copper. This was mentioned by the late 








Mr. Stroudley in his paper read before the Institution of 
Civil Engineers in 1885, where he says that ‘“ pure copper 
is not so good for fire-boxes as harder copper containing 
some tin. Copper that is so hard that it breaks easily 
yields the best results.’ In Mr. Dean's paper, read 
before the Institution of Mechanical Engineers in 1893, 
out of the six plates which have given the longest 
mileage, two, which have each run over 500,000 miles, 
are pure, containing only 0°31 and 0°37 per cent. of total 
impurities—As °039 and ‘021 per cent. respectively— 
while other three, which have run just under 500,000 
miles, contain 0°37, 09, and 11 per cent. im- 
purities—As °059, °53, and ‘81 per cent. In the same 
volume Professor Roberts-Austen mentions some loco- 
motive fire-box plates from another railway analysed by 
him. These contained ‘37 per cent. arsenic and 1:3 per 
cent. total impurities, instead of 0°5 per cent., as usually 
specified. This fire-box had been most satisfactory, 


Photograph Xill.—Copper Plate 
Pb ‘19, Fe ‘04, Sn Sb 05, As *28, Cu 99 44 
Tensile—Elong. 51 per cent. in 4in., 55 per cent. red., 13°7 tons sq. in. 
Bend, close, good. Drift, 1jin. goed. 


Photograph X!.—Cast Iron 
Tensile—9°6 tons sq. in.; Compression 44°3 tons sq. in. 
Analysis—Graphite 2'29, combined C. *33, P. -04, S. °12, S. 1°44, Mn. °49. 


Tensile test pieces require to have much longer fillets 
left on them, than on those of ductile material, or else 
they fracture at points of change of sectional area, as in 


along the whole length, without cracking; this test 
should always be made, as good bending qualities are of 
Photograph XI. ' great importance, the majority of copper plates being 

Crushing tests are seldom required. These should give | flanged with a fairly sharp radius. As in the case of 
an ultimate strength of about 40 to 45 tons per square steel plate, it should be noted whether the edges of the 
inch; this should not be too high, as this shows a/ strip have been sheared, sawn, or machined, the test 
tendency to brittleness in the casting. | being the most severe in the first case; the length and 

Cast iron and brass are about the only two metals for | breadth also should bear a definite ratio to one another 
which a definite crushing load can be specified, as they | if the tests are to be comparative, broad pieces being 
possess practically no plasticity—failing at a definite | more likely to fail in bending than narrow strips. A 
point ; cast iron by shearing in a plane at anangle of about | drifting test is sometimes required; jin. diameter hole in 
50 deg. to the axis, Photograph XII., 4; brass by crushing | the centre of a 2}in. to 4in. square, to be expanded by a 





into irregular fragments. 
In the case of wrought 
iron and steel the elastic 





limit is the only useful 
figure to be derived from 
the crushing test, and the 
determination of this is 
too delicate an operation 
for ordinary commercial 
testing ; after this limitis 
passed, the metal flows 
under any increase of 
pressure, wrought iron 
opening out into large 
fissures, Photograph XII., 
3, where slag occurs; 
































having given a mileage life of over 500,000 miles. 
Professor Roberts-Austen goes on to say that “‘ it appears 
safe to conclude that the superior strength and ductility 
of arsenical copper is maintained at the temperatures 
attained in locomotive fire-box plates.”’ 

In the case of many copper fire-box plates and stays, 
also copper and brass tubes, which have failed after 
being some time in service, when the defective portion 
is tried, both tensile test and analysis fail to detect any 
fault in the quality of material. Mr. Macdonnell— 
“ Proceedings,” Institution of Civil Engineers, vol. Ixvi. 
—mentions the same fact, and states that ‘ the wear of 
copper in fire-boxes shows the same irregularity as in 
brass tubes, and is difficult to account for by anything 
definite in the quality of the copper.” 

The following two tests are from copper which has 














on sp la _ failed, probably having become brittle by overheating, 

. ni yhich is li hen the incrustation is 

small cracks all round a liable to take place when t 

the — A test for Photograph XII.—Compression Tests—Showing the Effect of Compression on Varlous Metals é ce A 

steel, such as rivets, Xc., , ; 

occasionally specified is ~ Sposa ae ee ~e9 Analysis. __ Tensile, 

that a piece is to be Analysis. Size. | Total | Reduc- as Life. 8 | | {Blong. Rod, | Ult-» | Bouding. 

flattened until }rd of its Material. ie Sie Vea) ose weight tion in Condition. 2% ag| of Pb,| Fe, Sn. Sb. As.) Cu. ioe ated. ig 

original height, without C. p.| s. |si. (Mn.! Dia. |Heig't apetet. haignt. Ss ma| PE SN acre Ora SS es EU, ara MOPS 2 haa 

. | => . | 
showinganycracksonthe ——__ Sarat PP 1 (Sa) fete Sette o> ERE 
edges. | ee Be in. | in. | tons | in. | tons 1) 107,143 mls, *20)°99 Sb'04 9 Re 35 | 30 | 13°6 | Moderate 
Cylinders are often spe- _}- Steel 89} 07 1°06 | 05/58) 2 | 1 | 48 | 115 | Sound 25 | 456 | 821 | 
: 1 } | | | -orl-or : 07/99° 6 | a6 Q. Bad 
cified to be made from a2. Wrot. Ir. -o7 = [ra [08-169 — | 1 | 1 | 48 34 ~~ is | 14 | sag [27 Sm. HOS ND ss is vss Wlooaslt Nia alll aa 
} , 7 | ! } . | dias = Kies tates oni See - 

mixture of metal which 5 tae oe Pee re ee ee on eae gg | Buretat | y. | oo | goog : : < Jied in rolled 

has been twice cast, con- : edges Stays.—Fire-box stay bolt copper is supplied in 

taining a large propor- ten ge | _ | bars of required diameter, usually lin.; these are some: 

tion of cold blast pig. * © --\\ comp. c. "0S |2°28°36 798) 1 | 221 — Crushed — — | 97 times specified to be inspected for surface defects, \c 

Many users require in- eer ef Mechanical tests required are :—Tensile, 45 per cent: 

spection of all iron casting ; Soe ae a elongation in 4in.; 55 per cent. reduced area ; 14—10 1 

at maker’s works; this tons square inch ultimate stress. Bending, a piece equa 

This|in length to eight times diameter to go _— 

withou 


only guards against surface defects, faults in intri- | taper drift to 1}in. diameter without cracking. 


cate work, such as cylinders, often not being discovered | represents in an exaggerated form the state of the 
until after some machining has been done on them. Green- | material in the tube spaces, after constant expanding of 


sand iron, as well as steel, castings are liable to be honey- | the tubes. 


See Photograph XIII. for typical good tests. 


combed immediately under the surface, and, as before ' The test pieces are sometimes specified to be cut from 





the edges touch along the whole length, : 
cracking. Compression, piece lin. diameter, lin. long 
to hammer to 2}in. diameter when cold, without crack: 
ing at the edges. Photograph XIV. shows a typical 
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== 
ample, Figs. 1.1.1. Analysis about the same as for 
y= per plates, but rather purer and containing less As. 
wrefore mentioned, stays which have been found broken 
in service often fail to show any lack of quality under 
test, OF inferiority in the analysis. Photograph XTV., Figs. 
99,9., show such a broken stay, which has given a bend 
aod compression result equal to new, although tested 
with the thread left on the stay. 

Red metal stays have been used; these give a good 
tensile and cold bending test, but appear to be adversely 





800 lb. per square inch internally without leakage. 

Flanging : Photograph X V. 4.—Diameter of outside of 
rim to be 80 per cent. greater than tube diameter. 

Expanding : Photograph XV.2.—Diameter of tube to 
be enlarged 20 per cent. = taper drift. 

Compression: Photograph XV.3 and 5.—Piece 3in. 
long to compress to lin. 

Flattening : Photograph XV. 4.—Tube to be flattened 
and then bent until the surfaces touch. 

Tensile tests are sometimes specified to be cut from 




















Pl.otograph XiV.—Stzy Boit Copper 
No. 1, New, 

Analysis—I"b *170, Fe *015, Sn Sb trace, As trace, Cu S815 
Tensile—Elong. 52 per cent. in 4in., 60 per cent. red., 15°2 tons sy. in. 
Bend, close, geod. Compression, lin. dia. by lin. long to 2}in. dia. good. 

No. 2, TAKEN FROM FiRE-BOX. 
Tensile—Elong. 50 per cent. in 2in., 57 per cent. red., 14°4 tons sq. in. 
Bend, close, good, Compression, lin. dia. by lin. long to 2jin. dia good. 


affected by the heat of the fire, the stay heads in the 
fire space not standing well. 
Stone's bronze stays are in use on several railways; 
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Photograph XV.—Tube Tests 
Brass Tune. 
Analys’s—Cu 70°7, Zn 28°87, Pb *43 

1. Tensile—Eiong. he cent. in 4in., 56 per cent. red., 21° tons sq. in. 
2. Expanding 1,’,in. dia. to 1jin. dia. Pressure, 1) tons. 
3. Compressiun, 3in, long to lin. long. Pressure, 4°6 tons. 

Coprer TuBE. 
4. Flattening. Flanging—Dia. of Rim = 1°3 Dia. of Tube. 
5. Compression, 3in. long to jin. Pressure 10°36 tchs, 


tubes, and the following are figures which should be ex- 
pected in the various cases : 




















besides the improved strength of material, greater flexi- Material. Condition. 2 aa pay 
bility is claimed for these, due to an ingenious device of | (.,) or § Annealed 4 14°5 
four longitudinal saw cuts. pee ” | Unennented... Bp dh 
The new metal, ‘“ Melloid,” both in plate and bars, | Brass {| Anat... wa = 
irs * egy : { Unannealed... 10 33°0 
composed of copper and tin, gives a good result in the | req metal Sead 5 21°0 
testing machine, both hot and cold, and is at present | Steel ... |. Annealed _.. 3 240 
being tried by numerous railway companies. | Wrought iron - 2 22°0 
TaBLe XX.—Mew Stays. 
Analysis, Tensile. 
ail = a Compression. 
aterial. : : Ong. Red. Ult. ending. , 
Pb, Fe. Sn. Sb. As. Cu. | = egg oo lin. dia. to 
Copper ... 154 ‘COS = Trace Trace | 99°84 58 €8 13°7 Ciose. Good 2hin, Good 
Be * Gas Cohen copay Vege 3 170 015 99°8] 59 68 13°8 — 
147 015 we 99°83 54 67 13°8 _ 
150 065 £9°78 55 63 13°6 _ 
Red metal ... a 41 70 20°5 Close. Good | 2in. Cracked 
Melloid— 
Unannealed lin. diameter 21* | 64 29°2 Close. Good — 
Annealed ... 5A 65 20°6 Close. Good _ 
* Broke in testing machine jaws beyond elongation marks, 7 
TaBLE XXI.— Boiler Tubes. 
Tensile test. Compression. Expanding. Analysis. 
Material. Elong Red. | Ult. | Amount ay Wa ; | ats iad 
. Tons : Son- ;, Weight Con- ic 
Pe a oy easy weight. | occion. dition. og applied.' dition. | P& | Fe [Sb. Sm, As. is 
| —- | |---| ---- —- —-—_ | —__— —— | ,§ ——/ —— —/ _—— — —_|_—_ 
_, | tons. | a in. in tons. H 
‘ { Annealed... 38 76 «|: 14°9 | 12°5 1 Split ~ “013 | C42 | trace trace | 99°945! 
opper | | 
(Unannealed ... 6 © 62 214 — | < nae 2G ee 
ve | Pb. Zn. | 
o j Annealed 5d 62 | 209) 875; 2 Good 2 5°2 Good “49 £8°61 | 70°92 
rass | | 
\Unannealed .. 11 3600 «-33°3) «17°38 2 Split 1} 50 Split 
Tubes which have Failed in Service. 
Copper, annealed 40 8  14°9 66 2 Good 2} 3°21 | Good 
annealed 32 91 Ws 46 2 Good lj 2°9 Good Exceptionally pure and soft 
Brass, annealed 39 §2 194 84 2 Good | 2 63 Good Age 2 years 2 months. 
unannealed ... ... 5 27 «| 386°8  15°2 ii Broke | 2 6°3 Split 
Red metal, unannealed... 9 49 30°6 148 2 Split | 2 95 | Good 


MIscRLLANEOUS.—1 Burst at 3 tons sq. in, internal. 


X.—BOILER TUBES 

Boiler tubes made of steel, wroughtiron, brass, or copper, 
and a few of red metal. They are specified to be clean and 
free from defects, to have the ends square, to be of exact 
Rauge, of uniform thickness, and of correct diameter. 
The three latter requirements are checked by specifying 
& weight per foot of length, from which a slight variation 
above or below is allowed. The tubes in locomotive 
boilers are usually between 11 w.g. and 13 w.g. in thick- 
ness; Ijin. and 1fin. external diameter, and average 
Weight 1:5 per foot for 1jin. diameter and 1°75 1b. for 
ijin. diameter. 

One per cent. is taken from bulk for detailed tests, 
and is required when annealed to stand, without signs of 
Splitting or cracking, the following tests, irrespective of 
the metal of which the tube is composed :— 





* Collapsed, *75 tons sq. in. external. 3 Collapsed, 3°8 tons sq. in. external. 


The composition of brass tubes is usually specified to 
be 70 per cent. best selected copper, and 30 per cent. 
best Silesian . spelter. Copper tubes to -contain not 
more than ‘05 per cent. of impurities; similar~ analysis 
to copper plates; steel tubes to be made from mildest 
quality Siemens or Bessemer steel ; wrought iron tubes 
from material which will stand the test given above, 
that is, equal to. what is expected from bars of equal 
thickness of B.B. brand. 

Table XXI. contains tests from good average 
samples of new tubes, also from a few tubes which 
have failed in service after a comparatively short 
life; the tensile pieces in the latter case have been 
cut from the tube as near to the point of failure as 
possible, and, as before mentioned, show no deterio- 
ration in quality capable of being observed by mechanical 


Hydraulic.—250\b. per square inch externally, and | tests. 


Copper and brass tubes may be left half-hard through- 
out, or hard except for 6in. at the ends, which are 
annealed in order to permit of the tube being expanded 
into the tube plates; the hard length in the middle pre- 
venting any sagging. Some engineers prefer the tubes 
half hard throughout, in order that they may be more 
uniformly stiff, and to have no line of demarcation be- 
tween hard and soft portions, at which points cracks 
may commence. Copper tube ends should not be so: 
soft as to flow under the expander, which renders it 
impossible for them to be kept steam-tight. This only 
occurs in the case of an occasional tube of almost pure 
copper ; a test of such a one is given in Table XXI. 

When using brass or copper tubes, some engineers 
bend them up in the centre an amount equal to the 
diameter in order to provide for the differential expansion 
between them and the boiler shell, which involves leakage 
and breakage of tube ends. Care must be taken that 
tubes thus cambered are put in correctly, or insufficient 
water space is left between them, sediment soon collect- 
ing, choking the space and causing tubes to become 
over-heated. 








THE SUPPLY OF ELECTRICITY TO LARGE 
DISTRICTS. 
Ne. ID. 





| Tue evidence of the Right Hon. the Earl of Morley 
; was continued as follows :—“ He believed that the General 
| Distribution Company proposed to be incorporated.” 
| After further evidence relating to a possibility of the sale 
| of rights by a limited company, and details regarding the 
purchase of land, the witness felt very strongly that 
compulsory powers should only be granted to incorporated 
companies when generating stations were placed outside 
the area supplied. If the ordinary forty-two years’ pur- 
chase clause were inserted, it would lead to considerabie 
difficulty, as a single station might be supplying several 
districts. The question of stations outside their district 
has been raised in several Bills this year, notably by the 
Chelsea Electric Supply Bill, and the Metropolitan Elec- 
tric Supply Bill; the latter seeks for power to acquire 
land compulsorily for a generating station in the parishes 
of Willesden and Acton. Another Bill referred to was 
that of the Central Electric Supply Company, which 
proposed to supply electricity to existing companies in 
London. 

The next witness was the Hon. Chandos Leigh, Q.C., 
who was examined upon the nuisance clause, and stated 
that when first he was Speaker’s counsel no such clause 
was put in, but the omission was found to involve con- 
siderable abuse. 

The counsel and parties having been called in, the 
chairman stated that the Committee would not travel 
beyond the questions put before them by Parliament, 
and they would have nothing whatever to do with the 
particular Bills which were in progress. 

Mr. Pember, ().C., then addressed the Committee, and 
suggested that it would be desirable to consider the ques- 
tion under four headings—(1) Whether an existing com- 
pany desiring powers of compulsory purchase over a site 
within its area of supply should be allowed to have it, 
and if so what those conditions should be. (2) Whether 
an existing company desiring powers of compulsory pur- 
chase outside its area of supply should be allowed to have 
it, and if so on what conditions. (3) Whether a new 
company desiring powers of compulsory purchase over a 
site which is to have no area of supply, and proposes 
only to supply in bulk to undertakers, should be allowed 
to have those compulsory powers, and if so on what 
conditions. (4) Would be similar to No. 3 except that 
the new company would desire to supply either in bulk 
or to consumers, and there is such a company. 

After a discussion as to the method in which the com- 
panies, corporations, and other local authorities should 
be represented, the next witness called was Mr. Frank 
King, engineer-in-chief to the Chelsea Electrical Supply 
Company. He gave details regarding the purchase by 
the company in 1895 of the reversion of a plot of land 
upon which a generating station had been partly built. 
The greatest care had been taken to prevent any possi- 
bility of nuisance to neighbouring owners. He could put 
upon one square foot of land generating plant which 
would light seven and a-half lamps of 8-candle power. 
Most of the property upon the site before being acquired 
by the company was covered with small houses in a 
dreadful state of dilapidation. The station was provided 
with two chimneys, one 1C0ft. high, the other 150ft. 
high, and they produced no smoke nuisance. They had 
the utmost difficulty in coming to terms for the purchase 
of land. The station on the Manor-street frontage 
would be large enough to feed 250,000 8-candle power 
lamps. With regard to nuisance, he thought it could 
only arise either from vibration, or smoke and steam. 
The plant had been changed twice for the purpose of 
obtaining a type of engine as free as possible from vibra- 
tion ; those at present in use were Willans’ three-crank 
engines. They had at present about 2000-horse power 
at Alpha-place, and there was no doubt that cabs pass- 
ing in the streets caused infinitely more vibration than 
their engines ; they used Welsh smokeless coal. Actions 
were brought against the company for vibration, for the 
sole purpose of inducing the company to buy certain 
property. 

Mr. John Irving Courtenay, the chairman of the Chel- 
sea Company, was next called, and supported Mr. King’s 
evidence. 

Mr. Sydney Morse, solicitor to the Chelsea Company, 
was then examined. He gave instances in which Par- 
liament has authorised the compulsory purchase of land 
for purposes in which was included the erection of an 
electric generating station. Most of the instances were 
those of electric railways, such as the Central London 
Railway Act of 1891. Questioned about the nuisance 
clause, he stated that where compulsory powers were 
given to purchase specified sites, no nuisance clause was 
inserted, but where roving powers were given, that is to 
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say, powers to purchase land which was not specified, 
then the nuisance clause was inserted. He also stated 
that all electric light companies were always limited 
companies. The Board of Trade had no power to incor- 
porate companies under the Electric Lighting Act. If 
it were necessary to obtain a very small plot of land to 
extend an existing station, and the limited company 
were required to become an incorporated company in 
order to get compulsory powers for that purpose, he 
thought the company could not afford to incorporate 
itself. The rules of the Stock Exchange allowed borrow- 
ing up to one-half, but Parliament had laid down the rule 
that an incorporated company could not borrow beyond 
one-fourth, or at the most one-third. If, for example, a 
limited company had already borrowed up to one-half of 
its capital, it could not become incorporated afterwards. 
Some evidence was then given as to the advisability of 
giving contiguous proprietors a locus standi when the 
company was obtaining compulsory powers for the pur- 
chase of land. The St. James’s and Pall Mall Company 
had been obliged to close its Mason’s-yard station by 
an injunction for vibration, procured by adjoining owners. 
Mr. Pember then alluded again to Lord Blackburn’s 
decision that if a company had a statutory power to do a 
thing, then the law gave them power to carry on that 
business without being liable to an action for nuisance, 
unless their negligence caused them to create a nuisance, 
in which case they would become liable. 

Mr. Albert Gay, engineer to the Vestry of Islington, 
then gave evidence regarding the purchase of sites, but 
could not speak for the Vestry, although personally he 
was in favour of the principle of the compulsory purchase 
of a site. 

Mr. Eustace James Anthony Balfour, chairman of the 
St. James’s and Pall Mall Electric Lighting Company, 
Limited, was next examined, and stated that he was 
also chairman of the Central Electric Supply Company, 
which had a scheme before Parliament that session. He 
pointed out that it was almost impossible to procure 
sites for generating stations without paying an outrageons 
price. It obliged them to charge a higher price to con- 
sumers for electricity than would otherwise have been 
necessary. His company had two stations, one in 
Mason’s-yard, Piccadilly, and the other near Regent- 
street. Their coal consumption taken all the year round 
averaged 200 tons a week, which meant that a hundred 
2-ton wagons had to make the double journey through 
the crowded streets of London, in addition to the cartage 
required for the removal of ashes and other things. The 
increase of demand for electrical energy in London was 
very large. At the present moment it was about 20 per 
cent. per annum, and not only was the increase con- 
tinuous, but the rate of increase was also continuous. 
He supported Mr. Morse’s evidence on compulsory 
powers of purchase, and his proposal would enable the 
undertakers of a generating station outside the area to 
break up the street belonging to the local authority in 
whose district the station was situated without their con- 
sent. With regard to the Central Supply Company, they 
did not propose to supply consumers at all, but simply to 
supply undertakers. One of those undertakers might 
possibly be the Vestry of Marylebone, and his company 
was prepared to say that at the end of forty-two years 
it would continue to supply at the rates which were then 
in force. 








LITERATURE. 





Submarine Telegraphs: Their History, Construction, and 
Working. By Cuarves Bricut, F.R.S.E., A.M. Inst. C.E. 
London: Crosby Lockwood and Son. 1898. Three guineas 
nett. 

[ConcLtupine Norice.] 
Passing over the miscellaneous and cormmercial résumé 
and the appendices, one of which contains a description 
of her Majesty’s telegraph ship Monarch and her 
machinery, which conciude the first part of Mr. Bright's 
book, we enter the section devoted to the construction of 
submarine telegraphs. This part has been written with 
great thoroughness, and covers a very wide field—wider, 
indeed, than was actually necessitated by the nature of 
the book. This, however, is scarcely a point for regret, 
but many will nevertheless feel that the chapter on the 
botanical features of the various guttas, of the means of 
collecting, and the subsequent treatment of the material 
before it is rendered fit for insulating purposes, might 
safely have been omitted in view of the other works 
which have recently appeared on the same subject. 

However, it is a point on which we have no desire to 

quarrel with the author, more particularly as there is a 

great deal of very valuable information peculiar to cable 

construction interspersed with matter of more general 
nature. 

The existing type of submarine cables originated with 
the Dover-Calais connection of 1851, as the modifications 
since that time have consisted only in minor alterations. 
A submarine cable consists essentially of three parts— 
the conducting core, the insulating envelope, and the all- 
important exo-skeleton—if we may use an entomological 
term—the outer sheathing of wire, which not only pro- 
tects the insulation from damage, but gives the longi- 
tudinal strength necessary for the successful manipulation 
of the cable in laying, and particularly in recovery when 
necessary. 

For the core, copper, on account of its high conducting 
qualities continues to hold the day, although recently 
aluminium, aluminium bronze, and silicious bronze have 
been suggested as substitutes, and may possibly come 
into favour some day, as by their use a less heavy 
and expensive sheathing would be required. Mr. Bright 
discusses the whole subject of the copper conductor at 
length, and gives the various formule and tables con- 
nected with its employment. 

The manner of using the copper wire is of great im- 
portance, and various arrangements have been tried and 
suggested. The seven-strand system has, however, in 


spite of its greater expense than others, so many advan- 
tages that it is now practically alone in the field. The 
earliest cables consisted of a single conductor, but the 
obvious difficulties of constructing a single uniform wire 
—No. 16, B.W.G.—and the fact that any one defect was 
sufficient to ruin the cable soon proved the advisability 
of using several separate wires. In the first place, the 
complete fracture of one or several of these would not 
interrupt the passage of messages; secondly, such a 
cable was more pliant than a single-strand line; and, 
lastly, by twisting the wires together instead of merely 
laying them side by side a very valuable margin of exten- 
sibility was given to the cable. For a full discussion of 
the difficulties that have been met and successfully over- 
come in the construction and use of such a cable, many 
of which could have alone been discovered by experi- 
ence, we must refer our readers to the book itself, 
advising them here as elsewhere throughout the volume 
to read carefully the footnotes, which in not a few 
cases contain very important and valuable information. 
Why some of them were not incorporated in the text we 
are at a loss to understand, as we always feel that the 
use of footnotes is a literary device far more honourable 
in the breach than the observance. 

In this part also a machine for laying up the wires in 
strands is described in detail ; it does not differ essen- 
tially from a small vertical rope-making machine. The 
ply usually consists of six outside wires laid round a 
single central strand. The diameter of the wire varies 
between Nos. 22 and 17S.W.G., the latter being the 
heaviest in an equal wire strand yet employed. The 
length of the lay is generally settled by purely mechanical 
considerations, in spite of the electrical points which 
would, if circumstances permitted, receive more atten- 
tion. ‘It varies from about 13in. for an ordinary seven- 
wire strand of No. 22 S.W.G.—107 lb. per N.M. copper— 
to about 3in. for an equal strand of seven wires for build- 
ing up a copper conductor represented by a weight of 
500 Ib. per N.M.” 

Of the earlier attempts made to insulate the copper 
conductor with tar, hemp, bamboo, glass, and gutta-percha 
in strips coiled on spirally, every one gave way immediately 
a successful machine for laying on gutta continuously was 
invented in 1847 by Dr. Werner Siemens. But although 
the superiority of the method was at once recognised, it 
did not meet with success till several years later, and 
then in the hands of other experimenters in the same 
field, the Anglo-French cable of 1850, constructed by the 
Gutta-percha Company with a machine very similar to 
the die-covering machine of Siemens, being the first 
successfully laid. That gutta-percha should have dis- 
placed all other insulators is not surprising when we 
recall that its insulating power, copper being taken as unity, 
is expressed by the figure 60,000,000,000,000,000,000 ! 
But a “ high-insulation resistance is, however, only a 
secondary consideration for the dielectric of a submarine 
cable as compared with durability, and a permanence of 
its insulation at a fixed minimum,” and to secure these 
desirable features a pure homogeneous gutta-percha must 
be employed, although the resistance may be increased 
by the presence of a comparatively large proportion of 
resin, or by the use of an over-masticated gutta. The 
resistance of the gutta is also largely increased by the 
pressure due to its submersion in great depths of water, 
by the low temperature at the bottom of the sea, and 
by ageing. . 

There here follows in the volume a very complete 
description of the method of purifying gutta-percha in 
order to get the best results, with drawings and expla- 
nation of Gray’s gutta-percha covering machine, which, 
with a full description of the other machinery employed in 
‘closing ” the cable and in testing it mechanically, brings 
this second part toan end. We do not propose entering 
into it more fully than to say that it must for some time 
to come be looked upon as the standard work on the 
subject. As there are doubtless many of our readers 
who will be anxious to know the cost of a cable, we 
quote the following passage :—‘‘ The cost of a completed 
cable varies, of course, very much. Certain deep-sea 
types have of late years been known to be supplied at as 
low a figure as £75 a mile; whereas shore-end types run 
into some £300 per N.M. and over.” To this note the 
following foot-notes are attached, which will give a good 
example of the value of these throughout :—‘‘ £250 to £300 
per N.M. (nautical mile) is a fair price for an Atlantic 
cable, with the heavy core involved, without laying. This 
would be materially more in the case of extra heavy 
cores providing for machine transmission ;’’ and, ‘‘ The 
average cost of a length of submarine cable may be 
approximately taken as nearly seven times that of a 
corresponding land wire.’’ With regard to the cost of 
laying it works out to about half as much again as the 
cost of construction. 

We turn now to the third and last part of the book, 
which we must treat somewhat briefly, as this notice has 
already extended to greater limits than we anticipated. 
This section is devoted to a study of the Working of 
Submarine Telegraphs, a subject which has many attrac- 
tions both historically and scientifically. It opens with 
a review of the Theory of Transmission of signals through 
cables, going fully into the mathematics of the subject, 
the advantages of “‘ curbing ” when rapid machine trans- 
mission is used, and the improvement in the definition 


of the signals when a condenser at one or both 
ends is employed. The latter was, by the way, 
patented as early as 1862 by Mr. C. F. Varley, 


although not employed till several years later. Both 
subjects receive careful attention, and alphabetical 
records showing their value are given. Mr. Dearlove’s 
transformer system, introduced of late years, is also 
described and ‘‘can be recommended for use on cables 
up to 1200 miles in length.” The first chapter of this 
third part concludes with a full discussion of the speed 
of signalling, and an explanation of the manner in which 
the best results can be obtained by the selection of 
proper battery power anda suitablecable. The following 








figures will be found interesting: ‘‘ The practical limit 


————— 
———_—=—== 


good operating clerk 
up on these systems—mirror or syphon recorder_an 


of sending speed which a 


not usually exceed 135 letters per minute. With auto 
matic transmission, however, a speed of 600 elementan, 
signals per minute has been vested on certain cables,” 
By an elementary signal is meant the signs which go to 
make up the letters in the Morse code; these vary ; 
number per letter from one to four. On the two ak 
Atlantic cables, those belonging to the Commercial Cabl 
Company and the Anglo-American Telegraph Company, 
both laid in 1894, a speed of 37 to 40 five-letter Lt 
per minute is attained on the former, and on the latter 
47 five-letter words per minute for ordinary work and 
50 per minute for Press work is reached, using automatic 
transmission. 

The next three chapters are devoted to the transmittin 
and receiving apparatus, duplex telegraphy receiving ¢ 
complete chapter to itself on account of the vast import. 
ance it has on the earning capacity of cables. Dr. Gint] 
of Vienna, as early as 1853, showed that it was possible 
to send two messages in opposite directions through a 
single wire simultaneously, but the principle was not 
rendered fully practicable till Mr. J. B. Stearns applied 
condensers in 1872. The system is too well known to 
need further mention here. It is probable also that many 
of our readers will be acquainted with the automatic 
transmission machines described in Chapter IV., ag 
several of them have been exhibited on various 
occasions. 

The last chapter in the volume, entitled “ Recent 
Developments,” will, we think, be read with as much or 
more interest than other parts, because it partially lifts 
the veil of the future, and gives a glimpse of the direction 
in which further progress is to be made. With regard 
to wireless telegraphy Mr. Bright has a word of com. 
fort for electricians trained or occupied in the existing 
methods. ‘ Other wonders,” he writes, ‘‘ may yet be in 
store for us or the coming generations, but in the mean. 
while the cable manufacturer need have no misgivings— 
neither need the telegraph engineer.” 

Here we leave this admirable volume. We can only 
again repeat our words in opening this notice, to the effect 
that it must for many years to come hold the position of the 
English classic on submarine telegraphy. The casual reader 
will find in it much to charm him, the historian much to 
inform him, and the engineer much to assist him. It is 
a volume which cannot fail to add lustre to the name 
borne by its author, a name long famous in ocean 
telegraphy. 

SHORT NOTICES, 

Smithsonian Miscellaneous Collections, No. 1093, Vol. x/.: A 
Catalogue of Scientific Periodicals, 1665—1895. Second edition, 
By H. C. Bolton. Washi n City: Published by The Smith- 
sonian Institution, 1898.—From this catalogue we learn that 8603 
periodicals devoted to scientific literature have made their appear- 
ance, and that a large number of them are still in existence. 
Only the titles of the periodicals are given, with the place of 
publication and the editor’s name when possible, and the date of 
inception and decease, when that has taken place. The volume may 
be interesting, but we do not see that it can be of very much value. 

A Pocket Dictionary of Hygiene. By C.T. Kingzett, F.1.C., and 
D. Homfray, B.Sc. London: Bailliére, Tindall, and Cox. 1898, 
Price 2s. 6d.—The authors of this little ket-book apparently 
hold a brief for ‘‘ Sanitas.” It is intended principally for the use 
of medical and sanitary officers, and, in spite of its small size, 
contains a good deal of useful information. 


The Gas and Electric Lighting Works Directory and Statistics, 
1898 ; Revised to July 1st, 1898: With a List of Chairmen, Mana- 
gers, Engineers, and Secretaries, and Lists of Associations of Enyi- 
neers and Managers of Gas and Electric Lighting Works in all 
Parts of the World. 22nd issue, Price 6s. net. 

The Water Works Directory and Statistics, 1898 ; Revised to 
July st, 1898: With a List of Chairmen, Managers, Enyincers, 
and Secretaries, and List of Associations of Engineers and Mana- 
gers. 22nd issue. London: Hazell, Watson, and Viney, Limited. 
1898. Price 6s, net.—Both these well-known annual volumes have 
been brought up to date, and contain many valuable data and 
statistics, 

German and English Commercial Correspondence, By Mathias 
Meissner, Edited and revised according to the new German 
orthography by C. A. Thimm, F.R.G.S. New and enlarged edition. 
London: E. Marlborough and Co. Price 1s, 

German Self-taught with Phonetic Pronunciation ; Containing 
Vocabularies, Klementary Grammar, Idiomatic Phrases and Dialogues, 
Travel Talk, de. By C. A. Thimm, F.R.G.S, London: E. Marl- 
borough and Co. Price 1s., or bound in cloth 1s, 6d.—The former 
of these two is, we understand, in its fifth edition, so that it has 
presumably met with some success ; the latter is an entirely new 
work, but has apparently been modelled on an older book. The 
phonetic spelling for pronunciation does not strike us as being very 
satisfactory. 

House Drainage: its Inspection and Testing. By Richard J. 
Jenkins, London: The St. Bride’s Press, Limited. Price 1s. net. 
—On the whole this is a useful little book ; but every sanitary 
engineer has his own notions, and there is nc scheme of house 
drainage that will not be criticised. Mr. Jenkins’ views on the 
subject of water-closets, for example, will not be accepted generally 
as final. All valve closets are bad, in our opinion. A two-gallon 
flush is not sufficient. Mr. Jenkins seems to be unaware of the 
agitation against the intercepting chamber and the ventilating 
shaft now in progress, In the London clay a cement pipe Joint 
may be the worst possible. But we cannot have everything in 4 
little book like this, and it is so good that we feel somewhat 
ashamed of calling attention to its defects, which are after all 
more matters of opinion than reality. 

Transactions of the International Association for the Protection of 
Industrial Property. Vol. i. and appendix. 1897. London: 
Bankes and Co.—The object of this Association, the volumes of 
whose “‘ Transactions” are before us, will be best understood from 
the following extract :—‘The Association was founded at Brussels 
in May, 1897, for the purpose of promoting the improvement of 
the laws of patents, trade marks, and allied forms of property. 
It now has more than 500 members, including most of the lead- 
ing manufacturers, patent lawyers, patent agents, and others 
interested in the subjects with which it deals, both in this country 
and on the Continent of Europe. The late Congress of the 
Association, which was held at the Society of Arts, in the begin- 
ning of June, was presided over by Sir Henry Roscoe, and was 
extremely successful.” The book proper is apparently devoted 
mainly to minutes of the meetings, and reports of discussions ol 
various subjects connected with patent and trade mark law and 
contributions from various sources, whilst the appendix contains 
the text in French, German, and English, of the various paper 
read at the first congress of the Association in September of last 
year at Vienna. The object of the Union is to do for inventors 


and manufacturers and traders what the International Literary 





and Artistic. Association has done for artists and authors. 
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THE INSTITUTION OF MINING ENGINEERS. 


Institution of Mining Engineers is the title 
dopted by the Federated Institution of Mining Engi- 
adopte A P 2 fie? ss 

s, it was considered that the representative 

— of the Institution and the importance of the 
character Of ne neg : ; 

‘ork done by it justified the assumption of the briefer 
pe more dignified title; and, as a matter of fact, a 
pe a of the reports of the meetings that have appeared 
see columns would lead to the conviction that the 
Council have good grounds for taking this move, and 
this conviction would undoubtedly be confirmed by a 
study of the ‘‘ Transactions of the Institution. In 
fact, its work as a federation is accomplished most 
successfully, all the more important of our mining 
institutions having joined the Tederation, and the 
members of these far-separated institutions are now 
working harmoniously together, much to the general 
advantage of all concerned, and for the progress of the 
knowledge of mining industries in particular—know- 
ledge which, too, is now published, so as to be available 
for the benefit of all who like to read it. Moreover, 
efforts are being made to secure the adhesion of the 
whole of the societies devoted to the advancement of 
mining, metallurgy, and their allied industries. So we, 
with many others, welcome the Institution of Mining 
Engineers as @ useful body, representing the directing 
energy of an immense and important department of 
human activity. But one cannot help thinking that 
some confusion may arise from the new name, not alone 
in reference to their own ‘‘ Transactions ’—unless a new 
series is started—but also in reference to the Institution 
of Mechanical Engineers, and their members and 
“Tyansactions,” unless some arrangement is made as 
to abbreviations to be used. The Institution of Mining 
Engineers already refers to itself as the Inst. M.E. 

Turning now to the Birmingham meeting, it must 
firstly be pointed out that from many complaints we 
have heard, the Council are not to be complimented on 
the selection of the date fixed for the meeting, inasmuch 
as it coincided with the British Association meeting at 
Bristol ; this must have been due to some oversight, but 
should, as far as possible, be avoided in the future, as it 
gives rise to much justifiable discontent that is decidedly 
undesirable. 

Mr. G. Lewis, of Derby presided at the general meet- 
ing, which was held in the Examination Hall of the 
Mason Science College, Birmingham, and in opening the 
proceedings spoke of the loss the mining world has sus- 
tained by the death of their president, Mr. Arthur 
Chambers, who took such a prominent part in the wages 
question some years ago, amongst other useful work. 
The new president is Mr. J. A. Longdon, of the Chester- 
field Institution. In the annual report of the Council it 
was stated that nine years ago, when the FI ederated 
Institution was started, the membership was 1239—this 
year it was 2458, and the financial condition was not 
unsatisfactory—there being a balance in hand of £472. 

As usual there was a liberal amount of work arranged 
for the meeting, including the following list of papers :— 

“The Shelve and Minsterley Mining District of Shropshire,” by 
Professor Lapworth, LL.D., F.R.S., &c. 

“The South Staffordshire Mines Drainage Scheme, with special 
regard to Electric Power Pumping,” by Mr. E. B. Marten, M. Inst. 
(.E., and Mr, Edmund Howl. 

‘“'Timbering in the Iron Ore Mines of Cumberland and Furness, 
Wi Messrs, J, L. Hedley and William Leck, H.M. Inspectors of 

nes, 

* Automatic Manipulation of Coal and Coke,” by Mr, Gilbert 
Little, 

** Prospecting in British Columbia,” by Mr. Wm. M. Brewer, 
Victoria, B.C. 

“Underground Certificates for Nova Scotia Coal Mines,” by Dr. 
E. Gilpin, yun., Inspector of Mines. 

‘Treatment of Refractory Silver Ores by Chlorination and 
Lixiviation,” by Mr. J. E. Breakell. 

“The Use of High-pressure Steam as a Possible Substitute for 
Gunpowder and other Explosives in Coal Mines,” by Major- 
(renera]l H. Schaw. 

“Trish Channel Tunnel,” by Mr, James Barton. ‘‘ Transactions” 
Inst. M.E., vol. xiv., page 205. 

_ “Roller Bearings,” by Mr. W. Bayley Marshall. ‘‘ Transac- 

tions ” Inst. M.E., vol. xv., page 302, 

“Gas Power,” by Mr. A Emerson Dowson. ‘‘ Transactions” 
Inst. M.E., vol. xv., page 326, 

“The Strength of Pit Props,” by Professor H. Louis. ‘‘Trans- 
actions” Inst. M.E., vol. xv., page 343, 

“Mining in British Columbia,” by Mr. Wm. M. Brewer. 
“Transactions” Inst. M.E., vol. xv., Part 4. 

‘The Equipment of Exploring Expeditions,” by Mr. M. Walton 
Brown, ‘ Transactions” Inst. M.E., vol.xv ., Part 4. 

“The Davis Calyx Drill,” by Mr. F. H. Davis. ‘‘ Transactions ” 
Inst. M.E., vol. xv., Part 4. 

“Coal Cutting by Machinery,” By Mr. W. T. Goolden. ‘‘Trans- 
actions ” Inst. M.E., vol. xv., Part 4, 

“The Otto Coke Oven,” by Dr. C. Kroseberg. ‘‘ Transactions” 
Inst. M.E., vol. xv., Part 4. 

“The Direct Treatment of Mispickel Ore by the Bromo-cyanide 
Process at Deloro, Ontario, Canada,” by Mr. Hugh K. Picard. 
“Transactions ” Inst. M.E., vol. xv. Part 4, 

“The Kalgoorlie Mines of the Great Western Australian Gold 
Backbone,” by Mr. D. H, Lawrence, ‘Transactions ” Inst, M.E., 
vol, xv., Part 4, 

Several excursions were arranged for the Wednesday 
to works and mines, and for Thursday to Shakespeare's 
country. 

“The South Staffordshire Mines Drainage Scheme, 
with Special Regard to Electric Power Pumping,” by 
Messrs. E, B. Marten and Edmund Howl. In this paper 
the authors deal with an interesting problem, the ex- 
pediency of co-operative pumping of a mining district as 
compared with individual pumping at each mine. The 
heed for it in the present instance arose in the following 
way :—Thirty or forty years ago even a casual observer 
Would have been struck by the great number of large 
pumping engines required to keep the mines of South 
Stafiordshire free from water, and of course practical 
men noticed that so many pumping engines ought not 
to be required, and found it was due to the fact that 
by mining the thick coal of the district the con- 
figuration of the surface had been s0 altered, and 

€ watercourses broken to such an extent, that 
much of the water pumped from the mines, in- 


HE 





stead of getting away found its way back, and so was 
pumped up over and over again. An inquiry instituted 
under the auspices of the British Association for the 
Advancement of Science showed that 50,000,000 gallons 
of water were raised from the South Staffordshire coal 
mines daily, an amount far in excess of that the rainfall 
could supply, and so established the fact just stated 
beyond doubt; furthermore, a full investigation of the 
surface showed that the water ran back to the mines 
through the broken ground, from what are called 
“swags,” or surfaces depressed by mining below any 
proper natural outfall. Moreover, the state of the public 
rivers and the streams was deplorable, and the canals 
and canal basins were so damaged by the mining as to 
overtiow. It was now perceived that so extensive an 
evil could not be combated by private enterprise, con- 
sequently Parliamentary powers were sought in 1872, 
and obtained in 1873, and subsequently, and the South 
Staffordshire Mines Drainage Act of 1873, enabled a start 
to be made. The whole district has a surface of 75 square 
miles; but it is only in the Tipton district that electric 
power is now proposed to be used. This is a district of 
32 square miles, and 36,000,000 gallons of water used to 
be pumped from it daily by 120 engines; since 1873 the 
daily quantity has been reduced to 9,000,000 gallons ; 
this is supposed to be all that will have to be dealt with, 
but owing to various obstacles it does not come to the 
pumps sufficiently freely. This great reduction from 
36,000,000 gallons to 9,000,000 gallons has been effected 
by surface works, which include the purchase and removal 
of many water-mills, thus reducing the level of the main 
streams; also deepening, strengthening, embanking, and 
clearing all the streams so as to have a uniform gradient, 
and sutticient sectional area and a water-tight channel to 
convey water from the higher grounds, where the streams 
take their rise, right through the broken ground where 
mining has most affected them, to the outfall at the 
boundaries of the district. Then, too, all streams through 
the whole of their course, from their sources to the 
boundaries of the district, are kept clear of obstruc- 
tion to the flow of water, and as regards canals, 
they have been repaired, the canal basins are systemati- 
cally tested, and any that are leaky or disused are cut 
off. Whilst large areas work by mining below, all natural 
outlets are dealt with by surface pumping engines, some 
permanent, some portable. “So much for the past and 
its great achievements; and, as regards the present, 
9,000,000 gallons, it is proposed to intercept 3,000,000 
gallons of the contributory surface drainage, and to 
pump it 10ft., 15ft., or 20ft., as the case may be, instead 
of 400ft. to 600ft. that it would have to be lifted were it 
to get into the mines; and having secured the prospect 
of an early supply of electric energy at a cheap rate, it 
is going to be done by electric pumps. The district has 
been carefully surveyed and appropriate pumps allotted 
to suit the peculiarity of ‘“‘swags,” or old workings or 
quarries, or other gatherers of water; the automatic 
pump that will set itself to work when the water attains 
a certain level is to be freely used, and the capacity is to 
be sufficient to cope with storm water. The authors 
give an account of some of the work that has to be 
done, but altogether they are very sanguine as to the 
success of the new work. Amongst other favourable 
factors, many expensive non-automatic steam-pumping 
installations will be supplanted. 

‘‘ Timbering in the Iron Ore Mines of Cumberland and 
Furness.’ In this paper Messrs. John L. Hedley and 
Win. Leck, her Majesty's Inspectors of Mines, set forth 
completely and precisely the varied modes of timbering, 
and the dimensions and character of the timbers that 
have been adopted in the above mines in order to suit the 
different kinds of workings necessitated by the varying 
character of the ore itself and the country as well as the 
configuration of the ore bodies. The paper was well illus- 
trated. 

‘The Automatic Manipulation of Coal and Coke,” by 
Mr. Gilbert Little, dealt with a system of unloading, dis- 
tributing, storing, and trimming coal by means of 
elevators, conveyors, hoppers, and traversing conveyors, 
and also referred to creepers, tipplers, screens, jiggers, 
and picking belts. 

Mr. W. M. Brewer's paper ‘On Prospecting in British 
Columbia,” in his absence, was taken as read. It dces 
not set forth so elaborately the usual difficulties that 
have to be surmounted by the intrepid prospector ; but 
anyway he speaks of gold in the Upper Lillooet River and 
tributary territory, and wisely adds a warning that 
people should beware of claims pegged out in the vicinity 
of rich claims, for many of such claims are too often 
staked on ground that has not the faintest shadow of 
right to be considered a mineral claim—a pernicious 
habit that is stated to be fostered by unscrupulous pro- 
moters and agents for syndicates. 

Mr. E. Gilpin, jun., her Majesty’s Inspector of Mines, 
in his paper, ‘‘ Underground Certificates in Nova 
Scotia,’ shows how very thoroughly men in Nova Scotia 
have compulsorily, by law, to be trained before 
they are allowed to work in the mines. To test 
their capability, they are submitted to seaching 
examinations ; moreover, can pass up from any lower 
grade to a higher grade by attending classes and passing 
the necessary examinations. Wherever it is found 
necessary, appropriate mining classes are established. 
The effect on the freedom from accidents in mines and 
on the men themselves is stated to be very satisfactory. 
In the author’s words, ‘‘ The result of the enforcement 
of this system of certificates has been, so far, very satis- 
factory. A miner of dissipated habits is liable to have 
his certificate cancelled by the Board, or he can be dis- 
missed by the management under the law, without 
incurring the resentment of his fellow labourers. It is 
claimed, and the writer thinks justly, that the educational 
facilities placed within reach of the miners have made 
them more provident and steady. The old-time drinking 
and disorder of pay days is almost unknown, except 
among the young labourers who come to the mining 
districts from the country. In the mining village of 





Stellarton, one of the oldest in Nova Scotia, during the 
past year the fines for disorderly conduct were nominal. 
Further, these preliminary viva voce examinations have 
paved the way to candidates for the overman and other 
certificates, and, generally speaking, have impressed a 
sense of responsibility upon the younger miners growing 
up for certificates.” 

“The Treatment of Refractory Silver Ores by Chlori- 
nation and Lixiviation,’ by Mr. J. E. Brakell. This is 
an interesting communication ; the subject is well treated, 
and many details, refinements, and precautionary 
measures are precisely indicated. On the whole, how- 
ever, it shows that the present-day practice does not 
differ much from that of our youth, and that the faults of 
to-day, also like the faults of our youth, lead to more 
or less disaster. The mill described by the author is a 
good example of a well-arranged mill, and will be re- 
ferred to again. 

Owing to his absence abroad, Major General H. Schaw’'s 
paper was not forthcoming. 

In the discussion of papers held over from previous 
meeting, coal-cutting machinery attracted some attention. 
It was pointed out that owing to the noise the machinery 
made, and owing to the fact that when using them it 
was neither possible to sprag within 6ft. of the spot 
where cutters were at work, nor to prop close up to the 
face, there was liability to disaster by falls of roof. 
Various contrivances have been introduced to mitigate 
the noise, such as helical wheels, special lubricants, india- 
rubber round the journals, and the use of electricity. In 
many collieries, too, the machine was stopped every ten 
minutes or every few yards to test the roof, and so pre- 
vent those accidents. There was a dinner in the evening, 
at which the new name received due attention and 
honour. 








THE BRITISH ASSOCIATION—BRISTOL 
MEETING. 


THE excursions of Saturday seemed to invigorate the 
members of the Association and stimulate their nerves 
for the strain of sectionising, since Monday saw the 
section rooms, or at least many of them, well filled, 
more so than is frequently the case after the break in the 
meeting. It is noteworthy, too, that not merely the 
popular rooms, but the more abstruse subjects attracted 
large attendances, illustrating very much what we said 
concerning the evidence of vitality still displayed by this 
institution. 

Section A continued its work with unflagging zeal, not 
alone on the Saturday, but also far into the final 
Wednesday, when most other sections were recuperating 
from their exertions. It is not, therefore, surprising to find 
this section add another forty-three papers—not including 
the Magnetic Conference—to their already long list. 
Saturday, in fact, was a busy day with this section; 
there was the Mathematical Department, under the 
charge of Lord Kelvin, when Professor Hele-Shaw 
successfully showed his stream-line motion with viscous 
fluids; and there were many other valuable papers 
from Sir G. J. Stokes, Dr. Johnstone Stoney, Professor 
Edgeworth, &c. In the Meteorological Department, in 
charge of the sectional president, Professor Ayrton, we 
learnt that a relationship had been observed between 
sunspots and rainfall at Ben Nevis Observatory, that 
the establishment of an observatory at the top of 
Mount Royal, Montreal, was progressing ; that Professor 
Callendar has a quantitative bolometric sunshine recorder 
that records the actual quantity of heat received by the 
earth’s surface even when the sun is obscured by small 
clouds that stop the action of the ordinary recorder ; that 
we are very badly off for a proper establishment for hous- 
ing seismological instruments, and that the Government 
is to be approached on the matter; that Dr. A. L. Rotch 
is making great progress in kite observations at Blue Hill 
Observatory, Mass., U.S.A.; and Mr. Douglas Archibald 
pointed out in his paper on the “ Classification of Poly- 
diurnal Weather Types in Relation to the Daily Forecast 
in Western Europe,” that a science of weather types was 
developing by which even now the weather may, with 
due regard to a sudden change of type, be provi- 
sionally forecasted for half a week or more, which was 
generally regarded as an _ important statement. 
Monday found Section A and Section B in conclave 
together about recent eclipse expeditions. Those 
who had made observations had various things to 
say; some very fine photographs were exhibited, which 
showed that this department was in a good state of 
efficiency. Interesting, too, is Sur J. Norman Lockyer’s 
analogy drawn between the stars of varying intensities 
and the corresponding intensities of the layers of the 
suns’s atmosphere, from which he is prepared to regard 
septra as of thermometric value. The chemical deduc- 
tions are not so satisfactory, for, as Professor Armstrong 
pointed out, the astronomical physicists are still too un- 
certain about the wave lengths of their spectral lines for 
the exacting precision of the chemist. It was suggested 
that joint work by a committee of workers might lead to 
more fruitful results than the present individual system did. 
Various physico chemical papers filled the rest of the 
day. On Tuesday morning A was with the International 
Magnetic Conference, and Section C subsequently went 
back and talked electrical matters amongst themselves, 
which they continued the following day. Electrical 
standards came in for consideration, also Professor 
Ayrton and Jones’ umpire balance, and the electrical and 
magnetic properties of some new varieties of nickel steel 
by Professor W. F. Barrett and Messrs. W. Brown and 
R. A. Hadfield; the invigorating influences of electricity 
on vegetation observed by Professor S. Lemstrém and 
also by Dr. E. H. Cook, as well as other matters. 

Section B proved an attractive section, and added 
twenty papers to its record. The teaching of science in 
elementary schools was considered, and the conclusion 
arrived at that such teaching would be far more prevalent 
than it is if proper financial aid were forthcoming to pay 
the extra expense entailed by such subjects, as compared 
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with the teaching of algebra, for instance; then, too, 


Government inspectors rarely had scientific attainments | 
or inclinations sufficient to appreciate the teaching of | 


science. The present scheme of agricultural instruction 
was severely criticised. Professor Armstrong demonstrated 
by the exhibition of some charmingly neat and fresh note- 


books kept by young children, how, at a very early age | 
), the mind is susceptible of scientific training and | 
observation, when controlled by a good instructor, aided | 


(74 
by the use of the balance, weights, measuring vessels, 
and simple apparatus by the children themselves. 
J. G. Parker had a paper on “ Recent Advances in the 
Tanning Industry,” 
so far that it was quite unnecessary to adhere to the 
filthy methods still prevalent in some tanneries in this 
country, but to compete with others a thorough know- 
ledge of the new methods and new materials was neces- 
sary. Good leather, however, required sufficient time 
for preparation, and so processes that tended to abbre- 
viating the period of tanning should be regarded with 
suspicion. Good leather, too, cost money to make, and 
was comparatively, but not really, expensive, therefore 
cheap leather articles—boots, or otherwise—cannot 
be good, and are even deleterious to health. Moreover, 
their sale encourages the production of bad material, 
which is undesirable. ‘The destruction of the bindings of 


books is frequently attributed to gas, but leather experts | 
attribute it to destructive chemicals employed in tanning | 
An | 
interesting fact connected with acetylene gas was shown | 


the leather and not subsequently eliminated. 


by Professor J. Emerson Reynolds. When carbonic acid 
gas is passed into a burning jet of acetylene gas the 


fame is noticed to whiten, to cease smoking; with more | 


carbonic acid the whiteness increases to intense bril- 
liancy, which falls off as the proportion of carbonic acid 
still further increases, but is reinstated cither if more 


acetylene is admitted or the supply of carbonic acid | 


diminished. In fact, 5 to 8 per cent. of carbonic acid 
mixed with acetylene greatly increases the luminous 
intensity of the flame, stops it smoking, and arrests the 
inconvenient choking of the burner, inasmuch as carbon 


is not deposited under the new conditions. Professor A. G. | 


Vernon Harcourt exhibited a new form of Pentane lamp 
of 10-candle power for use as a standard of light. 


tion the dissolved oxygen, the available oxygen—including 


that present as nitrates and nitrites—also the bacterial and | 
other favourable conditions, and setting against them the | 
nitrogen in an unoxidised form, and other unfavourable | 


conditions, some numerical basis may be obtained for 
ascertaining the ‘Standards of Purity for Sewage 
Effluents,” upon which subject he addressed the Section. 
Various very chemical papers were also presented. 


Section C also added twenty more papers to those | 


already noticed. Coal, continuous coal from Bristol, 
cid Dover and the North of France, right to Belgium, 
was spoken of by Mr. Etheridge and others; Mr. W. 


Whitaker feeling convinced that perfectly workable coal | 


would be found in the North and East of England, and 
thought a few non-successes should not discourage the 
search. Sir John Evans pointed out that some Kent 
borings had encountered old red sandstone, and seemed 
off the line of coal. The President, in thanking Mr. 
Etheridge for his paper ‘On the Relation and Extension 
of the Franco-Belgian Coalfield to that of Kent and 
Somerset,’ said that those who were spending their 
money in Kent for the scientific knowledge of others 
should also be thanked. Views on climate, geologically 
considered, were exchanged, after the coal question had | 
subsided, and showed much divergence between one 
American and various English views. Professor Hull | 
spoke ‘*On the Sub-oceanic Physical Features of the 
North Atlantic ;"’ the President ‘“* On the Eastern Margin 
of the North Atlantic Basin: Mr. R. D. Oldham *“ On | 
the Great Earthquake of 1897;"’ and then followed 
tial and other matters, some palxontological papers ; 
Mr, Wheeler's paper, already printed in abstract. 
Section G on Monday met under the chairmanship of 
Ir, W. H. Preece, the President having been obliged to 
leave for London. The papers read were:—Mr. A. 
Siemens, ** Electric Power in Workshops;” Mr. A. H. | 
Gibbings, ‘*The Application of the Electric Motor to 
Smal] Industrial Purposes and its Effects on Trade and 
on the Community generally ;” Mr. W. Geipel, “ Electric 
Power and its Application on the Three-phase System to 
the Bristol Wagon and Carriage Works ;” Mr.H. Faraday 
Proctor, ‘Notes on the Electric Lighting System at 
Bristol, with special reference to Auxiliary Plant ;’’ Pro- 
fessor Silvanus Thompson and Mr. Miles Walker, 
‘Electric Traction by Surface Contacts;’’ and on 
Tuesday, the following:—Mr. E. D. Marten, “‘ Scheme 
for the Improvement of the Waterway between the 
Bristol Channel and the Birmingham District ;” Prof. 
J. Ryan, “Notes on the Welsh Method of Shipping 
Coal ;” Prof. H. S. Hele-Shaw, ‘“‘ A New Instrument for 
Drawing Envelopes, and its Application to the Teeth of 
Wheels, and for other Purposes ;’’ Mr. W. G. Walker, 
‘Hydraulic Power Transmission by Compressed Air ;”’ 
Mr. J. G. Aldridge, **Combined Electric Lighting and 
Power Plant for Docks and Harbours ;” Mr. A. H. Allen, | 
‘* Electrical Canal Haulage ;” Mr. C. Bright, ‘‘ On the | 
Pacific Cable.” Section G was also present at the joint | 
discussion on the ‘‘ Magnetic and Electrolytic Actions of 
Electric Railways,” which will be dealt with when con- 
sidering the work of the International Magnetic Con- 
ference, and the other papers will be referred to later on. | 
Naval ENGINecER APPOINTMENTS.—The following appointments | 
have been made at the Admiralty :—Chief Engineer: Frederick 
M. D. Spry, to the Salamander ; George C. Bath, to the Pem- 
broke, for the Cossack, in reserve. Assistant Engineers, tem- 
porary: David E. Duke, to the Salamander; W. P. Sillince, 
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Joseph J. Kirwin, Henry J. Wickham, Walter R. Parnall, Lionel 
M. Hobbs, Percy L. Edmonds, Ernest E. Bartlett, Alfred W. 
McKinlay, Sidney G. Misselbrook, John C. Talbot, Arthur E, 
Hyne, Arthur E. Ewart, George R. Martin, Wm. H. Mitchell, 
James b, Nicholson, Jas, Hughes, and John H. (. Hearn, to be 
rent for study at the R.N, College, Greenwich, 
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Dr. | 


and showed that things had advanced | 


Dr. | 
Rideal endeavoured to show that by taking into considera- | 


| MODERN GOODS LOCOMOTIVE PRACTICE IN 


AUSTRIA. 
(Continued from page 129.) 
We gave in our issue of August 5th an illustration of an 


| Austrian goods locomotive, and to-day we give the drawings | 


| and particulars then referred to. 

Iron is still adhered to in the construction of the boiler, 
the barrel joints of which are telescopic, while the 
longitudinal seams are butt-jointed, double-strapped, and 
riveted with four rows of rivets jin. diameter. The 
holes are drilled and rimered and the rivets headed by 
hydraulic power. The boiler is tested to 300 Ib. per square 
inch with cold water for the working pressure of 190 1b. The 
fire-box is of copper; its walls are gin. thick, and stayed 
with copper screwed stay bolts of lin. and lin. diameter. 
To permit the ready detection of breakages, an iron ferrule 
is riveted intu the outside sheathing of the fire-box shell over 
each of the bolts. The crown stays, of iron, are Ijin. 
diameter. A brick arch is employed, notwithstanding the 
slight depth of the box below the tubes. : It will be noted 
that the upper half of the rear barrel ring is prolonged back- 
wards above the fire-box. This is done to give sufficient 
room to the seating of the rear steam dome. The tubes, of 
steel with copper ends, are 24 mm. thick. Beneath the 
smoke-box is a trap and pipe for the removal of soot, &c. 
Amongst the boiler mountings are two No. 9 re-starting 
injectors of the Friedmann pattern, and two 34in. safety 
valves of the Coal Misffer 
Company. Other fittings 
are Nathan's sight - feed 
lubricators for the cylinder 
and valves, Gresham's sand- 
ing apparatus, Friedmann’s 
system of hot-water tubes 
between engine and tender, 
and, as the engine is used 
for passenger service, there 
is a complete steam-heating 
installation, valves, tubes, 
pressure governor, «ec. 
Similarly to the express 
engines of the State Rail- 
ways, these goods locomo- 
tives are equipped with the Hardy simple vacuum brake. 

Cast steel is used to a great extent for wheel centres, the axle- 
box guides, cressheads, and pistons; the crank pins and all 
bolts and bushes are case-hardened. The connecting and 
coupling rods are of Martin steel, having a tensile strength 
| 45 kilos. to 48 kilos. per square millimetre, and the piston- 
| rods of crucible steel with a tensile strength of 65 kilos. per 
square millimetre; the axles and tires are of Bochumer 
| crucible steel. 

The wheel centres are forced on to the axles under a 
pressure of 120 to 130 tons, 
and the tires are fastened to 
the wheels by retaining rings 
of the Gliick-Curant system 
generally used for all Austrian 
locomotive and car whecls. 
The frames, motion, and trans- 
| verse plates, are of steel of 
38 kilos. to 43 kilos. tensile 
strength. The flanges of the 
radial wheels are lubricated 
by grease blocks resting in 








RIVETTED JOINT 





ara 
Two kinds are employed by the Austrian State 
lignite coal, producing three to four and a-half pounds of 
| steam per pound of fuel, and ordinary coal, of which one 
| pound produces from six to seven pounds of steam. They 
| are used as they come from the pit, dust and lumps togethos 
and require the fire to be of but little depth to induce a free 
draught. 
To maintain such fires while an engine is working at jt; 
| maximum power demands incessant attention from the firs. 
man —-that is, from three to five rounds from the shovel about 
; every minute. Where, however, the cngine is not working 
to its full capacity the firing only takes place every two and 
three minutes. 


Railways— 
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CURVE OF HORSE POWER 


The application of the Golsdorf compound system in 
freight service has proved so signally successful in Russia 
and elsewhere that the arrangement is now being applied to 
some of the most powerful locomotives—Austrian—in the 
world, having cylinders 21}in. and 31}in. in diameter, grate 
areas of 37°6 square feet, and over 2690 square feet of 
heating surfaces. 

Dimensions of Compound (oods Engine, Tmperial State Railways of 
Austria. 
Fuel, Lignite coal. 





Grate 
Length Tft. Thin. 2m. 322mm. 
Width 3ft. 1 Im. 158mm. 
Area . 29 sq. ft. 2°70 sq. m. 
Fire-box— 
Length inside at bottom (max. hori- 
zonte DW a6 die-fem * pie tues Tft. Thin. 2m, 320 mum. 
Lo aero 3ft. Tjin. tim. 110mm. 
Depth, foundation ring to crown at 
ree eee er Im. $45 mm. 
Depth, foundation ring to crown at 
back ee ey 1m. 250 mm. 
Crown sheet toshell .. .. lft. 2} hin. 373 mm. 
Thickness of walls (copper) .. gin. 015 & Ol61mm. 
Thickness of tube-plate (copper) 1& fin. 026 & 015mm. 
Crown stays (iron), spaced 4iin. 
St Pee ee ee 033 mm. 
Copper stay-bolts, spaced about 34in. 
apart, dia. 1 & lin. 025 & 028 mm. 


Boiler (iron), steam pressure 191 





contact with the highest part 
of the flange, and held there 
by means of stays descend- 
ing straight from the spring 
brackets, which support is, of 
course, isolated from the bounc- 
cing of the springs. 

In connection with the sus- 
pension of the frames it is 
interesting to note how Mr. 
Golsdorf has met the difficulty 
which presented itself of placing the rear springs either above 
or below the trailing wheels. A fulcrumed balance lever 
supporting that part of the frame is carried at its one end by 
the axle-box, and at the other end by the camber of an 
inverted spring. The concussions are therefore transmitted 
indirectly to the spring through the intermediary of the | 
fulcrum stud. ; | 

In the sectional view at the smoke-box end of the boiler will | 
be noticed the air inlet on the low-pressure cylinder, and the 
arrangement for steam heating the receiver. Instead of in 
front of the chimney, as is 
the case with the express 
engines, the receiver relief | 
valve is here situated di- 
rectly over the low-pressure 
valve chest. The _ high- 
pressure steam ports in the 
face of the low-pressure 
valve seatings are ljin. by 
#in. These ports are per- 
forated in the centre of the 
valve faces, and not at their 
sides, as has been practised 
in America. Of the working 
of this improved compound 
system, allowing cut-offs of 
up to 90 per cent. of the 
stroke, and doing away with 
the usual starting gears and 
their inherent disadvan- 
tages, a description was 
given in THE ENGINEER, 
page 437, October 30th, 
H 1896. 

Designedas it is forgoods, 
Fn: See fast-freight, and also pas- 
senger service, this engine can haul loads of up to 460 tons 
on gradients rising 1 in 100 at a speed of nineteen miles per 
hour ; with passenger trains it has to ascend gradients of 1 in 
70 and 1 in 50, and, notwithstanding the small diameter of 
its drivers, it takes local trains at a speed of 373 miles 
an hour. The annexed diagram represents the curve of | 
horse-power obtained from this engine—No. 6001—in a | 
regular service and under varying conditions of load and 
speed on gradients rising 50ft. in the mile for a distance of 
eight miles. The loads hauled are marked in metric tons, | 
the speed in kilometres is shown beneath the vertical lines, 
and the horse-power is indicated opposite the horizontal lines 
of the sheet. 

As has already been mentioned, the coal is of poor quality. 


| 
} 














| 
| 
FIRE-BOX STAY | 
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| 

















Ib.— 
: ° 2m, 500mm. 
1m. 350 mm. 


Sft. 22in. 


Fire-box shell, length .. 
4ft. Slin. 


Fire-box shell, width iuside 


Drop of box from underside of boiler 1ft. Min. 600 mm. 
Thickness of plates .. .. .. .. Zin. 015 mm. 
Barrel, inside diameter of smallest 

ring se oG.> tuk ie pen) Pete aa) ee 1 m. 319 mm. 
Barrel, outside diameter of largest 

ring a. Oe. ee eas bane a 1 in, 38] mm 
Tubes, steel, with copper ends (202) 

», Giameter outside .. .. .. in. 051 maim, 

thickmess .. .. .. «. .. yim. 0025 1m. 

»» length between tube plates.. 13ft. 7jin. 4m. 165 min. 
Maximuro length of boiler over all... 25ft. iljin. 7m. O14 mum. 
Axis from rail ose. co «ooo OG Sim. 21m, 500 mm. 
Steam capacity of boiler, domes, &c., 

at normal water-level .. .. .. @1'Scu. ft. 2°000 cu. m. 

Heating surfaces 

Tubes .. 1419°5 sq. fi. 12470 sq.m. 

Fire-box 107 °5 sq. ft 10°00 sq. wn 

Total .. 170 sq. ft 144° 70 8q.m 
Proportions 

Area of chimney ro 

To area of tube passayes Pith 

To urea of grate us zu40 
Blast pipe nozzle—- 

Maximum opening 23°60 aq. in. 146 sq. nm 

Minimum opening 10°38 sq. in. 070 sq. mm. 
Smoke-box— 

Length .. .. sft. 28in. 1m. 284 mm. 

Diameter inside ift. Sin. Im. 350 mm. 


city cube. . 64°9 sq. ft. 1m. 840 cu. 1. 
Tube plate (Hanged 
ness 


Chimney (conical) Bo 


outwards) thick- 
os)" een Kael use 026 mm. 






Diameter inside (bottom) .. 400 main. 
Diameter inside (top) . 180 mm. 
BOMMER 45 ce sin. 1m, 388 1am. 
Height from rail 14ft. 11gin. fim. STO mm. 
Domes — 
Height are 2ft. 104in. $80 mn. 
Diameter inside ¥ 2ft. Tin. 790 mm. 
Connecting pipe, diameter... 11 fin 300 1m. 
Safety-valve orifices, diameter... .. 4{in 108 mim. 
Cylinders (compound, Golsdorf’s system)— 
High-pressure, diameter -» « Ift. Shin 520 mit. 
Low-pressure, diameter 2ft. Sin 740 mm. 
Piston stroke... .. .. . 2ft. Jin. 632 mm. 
Cylinders, centre to centre oo oe O86. Ofin. 2m. 080mm. 
Cylinders, centre to valve-spindle 
centres .. ec ee ne ee oe) SG. Qfin. 680 mm. 
Ports— 
High-pressure, lengths lft. 4}in 420 mm. 
Low-pressure, lengths.. .. .. .. lft. 8jin 520 mm. 
Widths, low-presssure and high- 
pressure cg) ae Ne owe lyin 040 mm. 
Widths, exhaust eee 080 mm. 
Live steam orifices (two) in low- 
pressure valve seating .. .. .. 2 & 1j,in 020 x 030 mm. 
Opening of ports at 30 per cent. 
cut-off *s ve es rain. O11 mm. 


Cut-off at full stroke 
Cut-off in mid-gear 


90 per cent. 
10 per cent. 


Motion, Heusinger (Waelschaert) link motion - 
Slide valve, lap .. .. .. .. .. Ijin. 02) mm. 
Slide valve, lead lin. 007 mm. 


7. 190 mm. 
058 mm. 


in. 
in. 


Maximum travel of valve .. 
Slide valve, diameter of rods 


9 


Piston-rods, diameter .. .. .. .. 3,,in. 084 mm. 
Piston - rods, extension through 

cylinder covers, diameter .. .. 2iin. 060 mm. 
Length of connecting-rods between 

Cn SO rrr 2m. 750 mm. 
Crosshead pin, diameter and length 34in. 090 mm. 
Big-end pin, diameter.. .. .. .. 4}gin. 125 mm. 
Big-end pin, length .. .. ste 130 mm. 
Coupling rod pins, diameter 6lin. 156 mm. 
Coupling rod pins, length .. Sin. 086 mm. 
Radius of throw .. .. .. lft. yin. 316 mm. 
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(mild steel, Martin)- 


Frames 20ft. 2fin. 8 m, 890 mm. 
Lang inside ig 4ft. 1m. 220 mm. 
Width iis iving whee 2ft. 6gin 730 nm. 

, ing wheels 2ft. 6gin. it 
Dept olagt Yec~ Nel an a: p/n? shew . 030 nm. 
Thickn ate to middle of cylinders — Gft. 104in. 2m. 100 mm. 
er ten eth over buffers .. «+ Sift. 4gin. 9m, 562 mm. 
roves “ 1B idth He a ft. jin. 2m. 750 mm. 
—* height, xt footplate ft, 22in. I m. 600 mm. 
ar a height, at buffer beam oft. Ligin. Im. 210 mm. 
i width of engine : 1Oft. 2jin. 3m. 120mm. 
Cab insi vi Sft. 11 }in 2m, 730 min. 
imum inside width .. Sft. 11 jin. 2 
Mae height from footplate 7ft. Gjin. 2 m. 300 mm. 
Wheels— led, diamete: oa 2 
swing and C ed, diameter 4ft. 2}in. 1m. 200 mm. 
Driving and _ on fal a : ee 2ft. on. 860 mm. 
ame axle, diameter... Thin. 190 mm. 
priving axle, journal diameter Thin. 200 mim. 
Driving axle, journal length 7 Ain. 200 mim. 
prs (Rrupp stecl’, width ... hin. 140 mm. 
Coeeding ss a ome se SE €ft. Gjin. 2m. 600 mm. 
First couplet axle to second coup ‘is : i 
t. llin. 1 m. 500 mm. 
SAID. as pu, ee. ern yseh et se i 
~ oupled axle to driving axle 4ft. Tin. 1m. 400 mm. 
Bacon ool base ‘ ss .. left. jin. 5m, 500 mim. 
Ratiel are Thin. 180 mm. 
1a pte a . . LI ie 

Journal, diameter.. ‘gin. 200 mm. 
Journal, length .. .. -- »- ... 10in. 252 mm. 
Maximum displacement at each side Zin. 050 mm. 

‘cights ” r ; 

" Saal empty 47°3 tous 418,250 kilos, 
Engine, working order 52°3 tons 18,450 kilos. 
Under leading wheels... .. 10°1 tons 10,350 kilos. 
Under first coupled wheels 14°0 tons 14,350 kilos. 
Under second coupled wheels .. 14°2 tons 14,400 kilos, 
Under driving wheels.. .. .. .. 14°0 tons 14,350 kilos. 
Engine and tender in working order £0 tons 01,450 kiles. 

Traetive effor a : 

et 65 per cent. cut-off .. 0°3 tons 9,500 kilos. 

‘Tender— ae We 

Teveight in working order .. .. . 87°7 tons 38,000 kilos. 

‘eight under each pair of wheels : 
be tae oe, (Oe 5150 kilos. 


(tender empty) .. .. - 
Wheels 


on 
Diameter . 1 m. 025 1nm. 


3ft. 4jin. 


Centres first to second pair oft. 6jin. 1m, 700 min. 
Centres, second to trailing 4ft. llin. 1 m. 500 mm. 
Total wheel base ers 10ft. 5jin. 3 1m. £00 mim. 
Journals, diameter Shin. 130 1am. 
Journals, length $4in. 240 mun. 
Tires, width Shin. 140 min. 
ames 

7. of frames over buffers .. 2ft. lin. 6m. 406 main. 


020 mim. 


Thickness of frames .. 
15 m. 968 num, 


Length, engine and tender over buffers 
Tank (round-cornered bottom; 


jin. 
o2ft. 4Zin. 


Length 14ft. Sin. 4m. 500 mim. 
Width.. en ar ft. 10Ain. 3m. 010 mm, 
Length up to coal screen 12ft. in. 3m. 905 mm. 
Length of sides over all 16ft. Gin. 5m. 047 min. 
Width of sides.. .. .. 10ft. 2in. 3 m. 100 mm. 
Height of sides from rail oft. Gin. 2 m, 000 mm. 


5° 300 tonnes 
16,750 litres 


5°2 tons 


Capacity for coal 
3685 gallons 


Capacity for water 








THE PLYMOUTH WATER SUPPLY. 

Tur completion of a large storage reservoir constructed on 
Dartmoor in connection with the water supply of Plymouth 
was celebrated on Wednesday last. The Corporation in 1892 
obtained powers to make a storage reservoir in the neighbour- 
hood of the head weir, which is the intake of the leat, and 
also to substitute a pipe-line for the open watercourse which 
has served the town for so many generations. The pipe-line 
was completed in 1894, and the reservoir has now been 
finished, 

It has been made by constructing a dam of masonry across 
the bed of the Meavy at a point about a mile below the head 
weir, where the river ran through a narrow channel known 
as Burrator Gorge. This dam rises to a height of 145ft. from 
its foundation and 77ft. above the bed of the river. Its 
length is 410ft. along the parapet, or 361ft. at the water- 
line, and its greatest thickness is S0ft. The face and top 
of the dam are constructed of uncoursed ashlar, con- 
sisting of square blocks of granite, and the core of the 
structure is composed of cyclopean rubble consisting of 
large masses of granite embedded in concrete. On the side 
of the dam which has to resist the water pressure the granite 
blocks are rebated to a depth of 6in., leaving a space jin. wide 
to that depth between each of the blocks, ‘These spaces have 
been filled in with cement slightly damped and driven in by 
an iron chisel. By this process an exceedingly hard and 
watertight joint has been obtained, so as to prevent water perco- 
lating into the core of the structure. A secondary dam is 
situated near the village of Sheepstor, where there was a 
depression in the ground which had to be filled up. When 
full the reservoir will contain 650 million gallons of water. 
Its length will be 13 mile, its greatest width 4 mile, and its 
greatest depth 77ft. The work was designed by Mr. Edward 
Sandeman, the Corporation’s engineer, and Mr. James Man- 
sergh, consulting engineer, and it has been carried out by the 
Corporation under the supervision of these engineers. The 
estimated cost was £150,000. We shall return to the 
description of the works later. 

Wednesday's ceremony began with a gathering of the 

Corporation at the head weir, where the ancient toasts of the 
annual fishing feast were drunk. The first, in water from the 
leat, was to the pious memory of Sir Francis Drake, and the 
second, drunk in wine, was—‘t May the descendants of him 
who brought us water never want wine.” Afterwards the 
Mayor laid the last stone of the dam, a block of granite weigh- 
ing about two tons, bearing an inscription recording the date 
of theceremony. Sir Massey Lopes, a large landowner in the 
neighbourhood, presented the Mayor with a handsome loving 
cup, subscribed for by members of the Water Committee, of 
which the Mayor is chairman. 
_ The course of the river was then blocked by closing a valve 
in the centre of the dam, and the Rev. S. Vincent, president 
of the Baptist Union, having offered prayer, the ceremony 
ended. Large crowds of people witnessed the proceedings. 
In the evening a banquet was held at the Guildhall, Ply- 
mouth, the Mayor presiding. Among others present were 
the Earl of Morley, Lord Boringdon, General Sir F. W. E. 
Forestier Walker, Admiral Sir E. R. Fremantle, Mr. Mend], 
M.P., and the Recorder of Plymouth, Mr. H. E. Duke. 








THE railways in India aggregate 25,454 miles open and 
sanctioned, of which 21,156 miles were open for traffic, leaving 
4298 miles under construction or authorised. This was a net 
Increase of 766 miles over the length of line open in March, 1897. 
The grand total includes 13,707 miles of Indian standard gauge 
(5ft. 6in.), 10,374 miles of metre gauge, and 447 miles special 
gauges, mostly 2ft. and 2}ft. Only about 1300 miles were double 
track. The rolling stock equipment includes 4205 locomotives, 
10,500 cars in passenger service, and 78,789 cars in freight service, 
the total number of vehicles being 94,720, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE MAXIMUM ATTAINABLE BY GAS 


Sir,—All the recognised authorities on the subject of gas 
engines have acknowledged that the maximum efficiency cannot be 
attained until a practically clean sweep out of the exhaust gases 
of combustion and a perfect mixture of the gases before ignition 
have been effected, so as to secure instantaneous ignition. No 
reliable data are at present in existence for arriving at any 
definite conclusion as to the maximum explosive pressure attain- 
able when these two essential conditions have been complied with. 
The increase in the pressure produced by explosion cannot be less 
than that due to the increment of heat produced by combustion 
calculated in accordance with the law of Boyle and Marriotte. If 
T, ¢ on the Boyle and Marriotte scale represent respectively the 
final explosive and the initial temperatures before compression, R, 
the ratio of voluminal compression, and p the initial absolute 
pressure before compression, the final pressure cannot be less than 
pRT 

t 


EFFICIENCY 


Since the actual heat produced by combustion is the same, 


whatever may be the temperature before ignition, the final 
explosive temperature T cannot be less than the sum of the num- 
ber of degrees which denotes the temperature produced by com- 
pression, plus the number of degrees which represent the incre- 
ment in heat produced by combustion. In the report of the 
judges in the case of the Society of Arts gas engine trials, it is 
stated in reference to Atkinson’s gas engine that the temperature 
at the instant of ignition works out to 2660 deg. Fah. on the Boyle 
and Marriotte scale, and before expansion commences to its maxi- 
mum value 2990 deg. Fah. I do not know the nature of the 
calculations by which these results have been arrived at, but 
assuming them to be reliable, the actual rise in temperature due to 
the heat produced by combustion before expansion cannot have 
been less than 2400 thermal units on the Boyle and Marriotte scale. 
As they state also that combustion goes on during the whole 
period of expansion in the cylinder, and is probably not fully com- 
pleted, we may on the basis of these calculations put the actual 
rise in temperatures produced by instantaneous combustion at 
not less than 3000 deg. With this value we have, approximately, 


T = 3000 deg. + RY ~ 17 deg. Fah. 
‘, the Boyle and Marriotte temperature of the charge before com- 
pression commences, may be put at 560 deg., or about 40 deg. 
above that of the external air, which is slightly less than the 
temperature estimated by the judges. 

The next question which faces us is the value of + in the case of 
the unexploded charge, which may be taken to be the same as 
that of the air, as no changes in chemical composition have taken 
place, and the coal gas is only about 10 per cent. of the air in volume. 
‘be value of 7 is the same for the same thermal state by whatever 
thermometric scale the temperature may be registered. Reason- 
ing from data which have nothing to do with the values of the 


| specific heats, it seems probable that the value of y at 60 deg. Fah. 
| is about 1°3. 


If the value of the specific heat at constant volume is the same 
for all temperatures on the constant coefficient scale, correspond- 
ing to the value y = 1°3 at 60 deg. Fah., it is equal to 163 foot- 
pounds, the external work done corresponding to a rise of one 
degree, being for this thermal state 48°9 foot-pounds. On the 
Fahrenheit scale the external work done when the temperature is 
raised one degree is the same forall temperatures, and is equal to 53°3 
foot-pounds. The value of the specific heat at constant volume on 
this scale at 60 deg. Fah. is equal to 178 foot-pounds, and will be 
the same for all temperatures if equal increments of heat corre- 
spond with equal increments of volume. 

The following table gives the value of + in the case of air for 
temperatures varying from 60 deg. to 4000 deg., on the assumption 
that the specific heat at constant volume on the constant coefii- 
cient scale is independent of the temperature :— 

Temperaturein Fah.deg. 60.. 500.. 1€00 .. 1500 .. 2000 .. 3000 .. 4000 
Values of y - 13 .. 1° .. 1°84... 2°18 .. 2°33 .. 8°00 .. 3°68 

For the purpose, therefore, of ascertaining the rise in tempera- 
tures and pressure due to voluminal compression, we may use in 
the formula the value y = 1°4, and we get the following results in 
four selected cases with the value p = 14 lb. absolute: 

Rates of voluminal compression .. os eas Oise 8 
Pressure produced by compression 
im DD. aheotate,; 26 1. ce oe 7 .. «(188 
Temperature after instantaneous ex- 
plosion, degrees Fah. .. .. .. 3975 4067 4286 
Explosive pressure in Ib. absolutc..* 398 £08 858 

If the specific heat at constant volume is independent of the 
temperature on the constant coefficient scale, we can only arrive 
at an approximate value of the work done by means of the 
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adiabatic formula /”’ ‘ In order to get a very near approach 


to exactness it would be necessary to divide the adiabatic 
curve into sections and calculate the work done in cach section 
by using the value of y corresponding to the mean value in 
each section. All investigations into the value of y in the 
case of the products of combustion have, however, been based on 
the assumption that the value of y is the same for all tempera- 
tures on the Fahrenheit scale. In the report of the judges a 
calculation is given of the total specific heat of the gases of com- 
bustion on the basis that it must be equal to the sum of the 
quantity of heat required to raise the temperature of the actual 
weights of the different constituents of 1 Ib. of the gas 1 deg. Fah. 
On this principle the specitic heat of steam must be equal to the 
specific lok of water, which is probably about 1100 foot-pounds, 
but it has been assumed to be equal to only 286 foot-pounds, which 
is little more than one-third of its lowest estimated value, and 
one-fourth of its highest. The actual estimated weight of the 
steam is ‘089 Ib., and the heat required to raise its temperature 
1 deg. is put at 25°4 foot-pounds, and the total specific heat at 
145°8 foot-pounds, The external work done is put at 54°8 foot- 
pounds, so that the resulting estimated value of y is 1°38. If we 
adopt the lowest estimated value of the specific heat of water, we 
shal! have to increase the 25'4 foot-pounds to 75 foot-pounds, and 
the total specific heat to 195°8 foot-pounds, the corresponding 
value of y being 1°28. If we adopt the highest value the 25°8 
foot pounds will have to be increased to 100 foot-pounds, and the 
total specific heat to 220 foot-pounds, the corresponding value of 
being 1°25. In the tabular statement the specitic heat of air is 
put at 130 foot-pounds, which is probably more than 40 foot- 
pounds less than its true value. 

If the calculations in the report as to the probable maximum 
temperature attained during the trials before expansion com- 
menced and the estimated maximum attainable by combustion are 
correct, the heat generated during expansion must have been 
equal to about 25 per cent. of the tota! heat generated in 
the trials of the two engines, and therefore in the case of 
the Atkinson engine about the same as the heat abstracted 
by the water jacket, viz., 27 per cent. The curve of the 
Atkinson diagram, from which the value y = 1°25 has been calcu- 
lated, must therefore be practically adiabatic. Jt follows from 
this that if instantaneous explosion can be attained, there will be no 
need to use a water jacket, The value of y, calculated from the 
Crossley diagram, is 1°44, This high value is no doubt due to the 
very large amount of heat abstracted by the water jacket, viz., 
43 per cent, The superior efficiency of the Atkinson engine was 
no doubt due to the quantity of heat absorbed by the water, being 
16 per cent. of the total heat less than in the case of the Crossley 
engine, 

The diagrammatic values have been calculated from the initial 
and final volumes and pressures before and after expansion, so 
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that the initial values must have been much higher and tbe final 
values much lower, if the specific heat on the constant coeflicient 
scale is independent of the temperature. If we adopt the lowest 
estimated value of the specific heat of water, the specific heat of 
the steam constituent will be equal to nearly 40 per cent., and if 
the highest, to nearly 50 per cent., of the total estimated specitic 
According to Zeuner, the value of y for steam is about 
1°08. What relation the diagrammatic value as calculated may 
bear to its mean value can only be ascertained by calculating its 
value for different lengths of the curve ; but it will probably not 
differ much from it, so that we shall probably be on the safe side 
in putting it equal to 1°3, which would be its constant value, if 
equal increments of heat correspond with equal increments of 
volume. The following table gives the values of the function 


— in expansion and compression for the four values of 
voluminal compression, using for the value of y in expansion 1°3, 
and 1°4 in compression, for a consumption of 500 cubic feet of 
gas and 5000 cubic feet of air per hour, the explosive pressures 
adopted being those already calculated, and the final pressure on 
the eve of exhaust 20 lb. absolute. 

Ratio of voluminal compression .. 4 .. 5 .. 6 .. 8 

Work done in expansion, in- 


dicated horse-power .. “st t6 73 76 83 
Work done in compression, 

indicated horse-power mys 10 13 15 23 
Net power, indicated horse- 

A ee ae eee 6 €0 61 €9 
Cubic feet of gas used per in- 

dicated horse-power per hour .. 9 .. 88 .. 8*l .. 8°83 


A comparison of the results shows that there is nothing to be 
gained by adopting a higher ratio of voluminal compression than 
6 to 1, The reason is that for higher pressures than this the 
increase in the work done in compression begins to exceed the 
increase of the work done during expansion. 

In the report of the judges the calorific value of 1 cubic foot of 
gas is stated to be 638 thermal units. Corresponding to the lowest 
accepted value of the thermal unit, 772 foot-pounds, 4 cubic feet 
of gas expended per hour are equivalent to 1 indicated horse- 
power per hour, so that an expenditure of 8 cubic feet represents 
an efficiency of 50 per cent. At standard pressure and tempera- 
ture the mixture of 1 cubic foot of gas with 10 cubic feet of air 
weighs ‘8 lb, According to the estimated values given in the 
report, if the specific heat of steam and water is equal to 772 foot- 
pounds, and 15 foot-pounds more are added to the estimate for the 
air, the specific heat of the products of combustion will be equal to 
210 foot-pounds, On the assumption that the specific heat at 
constant volume on the Fahrenheit scale is the same for all 
temperatures, the thermal power of 1 cubic foot of gas is sufficient 
to raise the temperature of the gases of combustion due to its com- 
bination with 10 cubic feet of air 2932 deg., the rise adopted in the 
previous calculations. If the thermal unit is equal to 1100 foot- 
pounds, 2°8 cubic feet of gas expended per hour are equal to 
1 indicated horse-power. The specific heat of the gases of com 
bustion will be equal to 235 foot-pounds, and the thermal power of 
the gas will be able to raise the temperature of the mixture 
4275 deg. Fah. Corresponding to this rise in the temperature, we 
have the following results :— 

Ratio of voluminal compression... .. ae 6 .. € 4 8 
Temperature after instantaneous ex- 


plosion, degrees Fah. .. .. .. .. 5249 5341 .. 5420 .. 5560 
Explosive pressure in lb., absolute 525 663 $13... 1112 
Work done in expansion, indicated 

horse-power .. .. .. «. «. «- 94°6.. 99°4.. 104 112°4 
Work done in compression, indicated 

SN is Fike ao oe ge taw Eees 3BA 1 23 
Net work done, indicated horse-power 84°6.. S64... 89 89°4 
Cubic feet of gas per indicated horse- 

power perhour .. .. .. 6 5°8.. 5°6.. 56 


With these higher pressures the efficiency does not begin to decrease 
until the voluminal compression exceeds 8 tol; but there is no 
advantage gained by making it higherthan6 tol. The maximum 
efficiency is in this case also equal to 50 per cent. 

Corresponding to the value 772 foot- pounds of the thermal 
unit, the explosive temperature for a voluminal compression cf 6 
to lis 4146deg. For the value y = 1°3 the temperature after expan- 
sion from 622 to 20 lb, absolute will be equal to 1880 deg. Fah. on 
the Boyle and Marriotte scale, so that 2266 deg. Fah. have been 
utilised, which corresponds with 76 per cent. of the total heat due 
to the rise of 3000 deg. According to the formula, the gross 
power given out during expansion is equal to 76 indicated horse- 
power, and the gas consumption 6°6 cubic feet, which corresponds 
with an efficiency of only 60 per cent. Corresponding to the value 
1100 foot-pounds, the explosive temperature is 5420 deg. Fab., 
and the temperature after expansion from 813 to 20 lb. abso- 
lute will be 2338 deg., Fah., so that the heat corresponding 
to 3082 deg. has been utilised, which is equal to per 
cent. of the total heat due to a rise of 4274 deg. The ss 
power given out calculated from the formula is 104 indicated 
horse-power, which corresponds with a gas consumption of 4°8 
cubic feet = hour, and with an efficiency of 58 per cent. The 
difference between the efficiencies in the two cases is practically 
the same, being 14 per cent. and 16 per cent. respectively. This 
difference proves that the value of y adopted is higher than it: 
true adiabatic value. Corresponding to the value y = 1°25, the 
fall in temperature when 1100 foot-pounds is adopted is 2837 
deg., and the corresponding resulting etticiency in expansive work 
66 per cent. The gross indicated horse-power calculated from the 
formula is 113, the gas consumption 4°4 cubic feet per indicated 
horse-power per hour, and the corresponding efficiency 64 per cent. 
The difference is only 2 per cent., so that the true mean adiabatic 
value of , which will be its constant value, if this is independent 
of the temperature, cannot differ much from 1°25, Corresponding 
to this value the net indicated horse-power given out will be 98 
indicated horse-power, and the gas consumption 5 cubic feet per 
indicated horse-power per hour. If the thermal unit is equal to 
772 foot-pounds, the net indicated horse-power will be 70 and the 
minimum gas consumption 7 cubic feet per indicated horse-power 
per hour. Corresponding to Zeuner’s value of y for steam, viz., 
1°08, if the specific heat on the constant coefficient scale is inde- 
pendent of the temperature, the value of the thermal unit will be 
about 1100 foot-pounds, if the interval between the temperatures 
of melting ice and boiling water is divided into 180 deg. If equal 
increments of heat correspond with equal increments of volume, 

» 


85 foot-pounds according to 


since on the Fahrenheit scale : 


accepted values of the density of steam, the value of the thermal 
unit will be about 1000 foot-pounds. WILLIAM DonaLpson, 
38, Parliament-street, Westminster, 
August 20th. 
(For continuation of Letters see page 308.) 








TRADE AND Business ANNOUNCEMENTS.—Mr. Herbert Terry 
informs us that he has severed his connection with Messrs. H. H. 
Vivian and Co., Limited, of Birmingham, and has joined the Tyne 
Brass and Copper Tube Manufacturing Company, Jarrow-on- 
Tyne, as managing partner.—Mr. Walter L. Le Maitre’s local 
offices will in future be at Carlton-chambers, Baldwin-street, 
Bristol.—Mr. Robert W. Blackwell informs us that he has, as from 
the 30th inst., taken into partnership Mr. Philip Dawson. The 
style of the firm will be ‘‘ Robert W. Blackwell and Company,” 
and the head offices of the business, which will be carried on as 
heretofore, will be 39, Victoria-street, London, S.W.—Messrs. L. 
Sterne and Co., Limited, of Glasgow and London, beg leave, in 
general answer to numerous inquiries received by them, to state 
that the ammonia compression machine, parts of which exploded 
on the 17th inst. at the premises of the Scottish Cold Storage and 
Ice Company, Limited, Glasgow, was not_of their make—to wit, 
the De La Vergne system, 
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“TRE ENCWEER * 


ROAD ROLLER AND SCARIFIER. 

\ sew form of roller and scarifier made under the patents 
of Mr. Hosack for the Littleborough Council, by Messrs. 
Charles Burrell and Sons, and which has been at work since 
February last, is illustrated by the woodcut above. It con- 
sists virtually merely of an attachment to one of Messrs. 
Burrell and Sons’ traction engines, the special advantages 
claimed for it being that, in the first place, it works equally 
well either going forwards or backwards, the tines always 
following the wheels and being pulled into their work. The 
tines, moreover, are very close to the road wheels, so that 
they are in a large measure guided by the latter, and con- 
sequently follow the inequalities of the road very closely, 
ensuring regularity in the depth broken. The scarifier is 
attached to the axle, not tothe tank, as is sometimes done, 
and projects but little beyond the sides of the engine. It 
need not be removed when it is desired to use the engine as 
an ordinary roller. The engine illustrated is a 15-ton 
nominal size; ithas hind rollers 6ft. in diameter, and the total | 
width rolled is 7ft. 3in. The engine is compounded, cylinders 
6fin. and 103in., by 12in. stroke, and in other respects is pre- | 
cisely like the usual Burrell engine, 











DOCKYARD NOTES. 


We have before now referred in these notes to the 
thoroughness with which the Germans carry out the recon- 
struction of their old ironclads. The Baiern, of the ‘‘ Sach- 
sen class,” does not at first sight look to be an example of | 
this, as no attempt has been made to protect her big guns | 
with shields, and they are very exposed. It appears, how- 
ever, that it was found impossible to fit them when the ships | 
were surveyed for that purpose. The addition of two 3:4in. 
quick-firers over the redoubt is the only change effected in 
her armament. Down below the change is greater. We 
learn upon reliable authority that with the Durr boilers a 
speed of 17 knots is got out of the ship and maintained. In 
the old days 14 knots was the maximum trial speed of this 
class. 


Tue Brazilian catchers of 1030 tons, Tupy, Timbira, and 
Tamayo, recently constructed at Kiel, are not altogether 
sister-ships, so far as appearance goes, the Tupy having small 
military tops. These were discarded for the later vessels. A 
curious thing about them is that, though built in Germany, 
theic guns come from Elswick. It may be remembered that 
the Vinte-Quatro de Maio—ex Aquindaban—which went to 
Stettin to be reconstructed. came to Elswick for her guns. 
Apparently, the Brazilians, like one or two other gun-pur- 
chasing nations, do not regard the Krupp quick-firers with 
favour. The complaint against them is that, save with 
exceptionally well-trained men, it is exceedingly difficult to 
get a good rate of fire out of them. Krupp’s armour, on the 
other hand, appears just now to hold first place. 








Tue Terrible left Spithead on Tuesday for a ten days’ sea 
cruise. 





THE coaling record has been again broken by the Majestic, 
which at Portland surpassed her last performance. She 
started at 6.15 a.m., and by 7 a.m. had got in 125 tons. | 


Between 7 and 8, 191 tons were taken in; between 9 and 10, | 








The collier was again the Throstle- 
The Prince George took 760 tons in 5 hours 22 

The 
Mars, 
The Repulse came some way behind with 98-2 tons, 
and the Magnificent with 66-4 tons only, but she had to coal 


worked with the men. 
garth. 
minutes; the Mars 1020 tons in 7 hours 45 minutes. 
‘averages "’ are :— Majestic, 183; Prince George, 147 ; 


133. 


from the shore, and consequently had no chance. It was 
supposed to be under experiment whether coaling from shore 
or collier was the quicker. There can be no doubt now. 
After this the Admiralty may possibly bestir themselves to 
construct special fast sea-going fleet colliers, as has so long 
been urged. Meanwhile there should be a good future for 
colliers with big hatches like the Throstlegarth, for the 
demand for colliers like her is sure to be pretty vigorous in 
the Channel fleet. 








A NEW RACK SAW GUARD. 


THe devices adopted in different manufactories for the 


| protection of workmen against accidents have from time to 


time been brought by the Home-oflice inspectors into pro- 
minence for the public benefit, and one of the latest of 
these is the rack saw guard, made by Messrs. J. and F. 
Howard, of Bedford. 

The accidents with rack saws working rough timber, unlike 
accidents with ordinary saw benches, are chiefly due to 
workinen stumbling or slipping whilst moving the logs, and 

















a fall on to the saw teeth leads to fearful consequences. The | 


| radius of action of 1500 knots at 10-knots speed. 


Su 


is tixed, to which a pair of dished steel wings are indepen- 
dently pivoted, and these wings are supported by counter- 
weights on chains passed over pulleys fixed to a beam over- 
head. The action of these wings is so apparent in the 
engraving, and the construction is so simple, that no further 
explanation is necessary. 





AUSTRO-HUNGARIAN TORPEDO BOAT 


BOA, 

Tue Boa, sister ship to the Viper, and one of four vessels 
ordered by the Austro-Hungarian Government in con- 
sequence of the results obtained with the latter, made an 
unofficial trial, or rather pleasure trip, from Greenwich Pier 
round the Nore lightship and back on Tuesday last. At 
the invitation of Messrs. Yarrow and Co., the builders, a 
large party of guests was on board, among whom not a few 
bore distinguished names. 

The Boa differs but little from the Viper, illustrated and 
described in our issue of April 3rd, 1896. She is, however, 
some 5ft. longer and Gin. wider, being 152ft. Gin. long, with 
15ft. 3in. in beam. She is propelled by a single screw driven 
by a three-cylinder triple-expansion engine, with diameters 
18in., 26in., and 394in. by 18in. stroke. The engines are 
nominally of 2000-horse power, and make at full speed some 
340 revolutions per minute. Carrying a load of 44 tons, which 
brings her down to maximum service draught, she made on 


THE 


| her three hours’ official trial a speed of 24°265 knots, the 


steam pressure being 180 1b. and the air pressure only jin. 
This figure is particularly noteworthy ; the ease with which 
the boilers make steam is quite remarkable. When running 
at some 15 to 16 knots at natural draught on Tuesday we 
found the firemen lolling and the fire doors half open. The 
boilers are placed face to face. A description which 
we believe is practically correct for the present case will be 
found in the issue of THE ENGINEER above referred to. We 
note from that, that the heating surface is 1868 square feet in 
each boiler, and the grate area 35 square feet in each. The 
boilers are, of course, of the Yarrow type, and have two fire 
doors and a common grate each. The pressure fan is placed 
horizontally in the raised ‘roof’ of the stokehold, and 
is driven by means of a vertical shaft by a small single 
engine placed on the floor of the hold. The bunkers 
on each side of the hold carry sufficient coal to give a 
Her arma- 
ment consists of three 18in. swivel torpedo tubes—two 
placed on each side of the bow some distance behind the 
turtle back, and one at the stern; and two 3-pounder quick- 
firing guns mounted on pedestals almost touching the 
conning tower on either side, and consequently just behind 
the turtle back. Rails for the transport of the torpedoes run 
all round the deck. 

The vessel is constructed throughout of mild steel, about 


|| tin. thick, the plates for the hull proper being galvanised. It 


will probably be noticed by our readers who turn up the descrip- 
tion of the Viper’s trials that she reached a maximum speed of 
26°786 knots, making 386°46 revolutions per minute. They 
must not, however, overlook the fact that the Viper carried then 
only 26 tons, whereas the Boa, as we have already said, 
carried 44 tons. There can be no question that the latter 
vessel with a decreased load could attain approximately the 
same speed as her sister, although her horse-power is no 
greater and her length and beam are increased. 

On Tuesday the vessel ran for the greater part of the 
time at a nominal half-speed, or thereabout, between 12 
and 15 knots, and at that speed there was absolutely no 


no less than 199 tons—a phenomenal amount, never likely to | Howard rack saw guard was designed to prevent accidents of | vibration, and even on the short spurts at higher speeds, 
be easily beaten, if at all. Following are the details as to bags | this kind, and as the guard is self-sustaining and is adjust- | which were made when more open water was reached, only a 


taken in:—By the forecastle, 2075 bags; by the fore-top, 
2085 bags; by the main top, with a Temperley, 2235 bags; by 
the quarter deck, 2095 bags. Altogether 850 tons were taken 
in, the working time thus occupied being 4 hours 55 minutes 
—roughly, three tons of coal every minute. All the officers 


able by a touch of the hand, whilst at the same time it pre- 

sents no obstacle to the action of the sawyer, it will doubtless | 
be welcomed by workmen. A standard secured at the side | 
of the bed carries an arm adjustable vertically to suit saws | 
of different diameters. On the catremity of the arm a socket | 


slight tremor was appreciable. This result has, we believe 
we are correct in saying, been attained without the introduc- 
tion of any special balancing arrangements other than those 
secured by a careful proportioning of the weights of recipro- 
cating parts. 
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AND ITS 


BRIDGES 





IRONBRIDGE, COALBROOKDALE 





COALPORT BRIDGE 





BUILDWAS BRIDGE 
THE BIRTH-PLACE OF MODERN BRIDGING. 
Ir was Locke who said that “he who first made known the 


use of iron may be styled the father of arts and the author of 
plenty.” Prior to the close of the eighteenth century, 
bridge-building, where any engineering skill might be re- 
quired, was in its infancy; ricketty wooden structures 
affected by wind and rain, or clumsy stone structures imped- 
ing the flow of the water, being the order of the day. It was 
John Wilkinson, the famous Shropshire ironmaster, who 
first conceived that his favourite metal might be employed 
for the purpose ; but the idea was pronounced to be ridi- 
culous, and Wilkinson himself termed “iron mad.’ Perhaps 
the latter accusation is hardly to be wondered at, when we 
read that this eccentric manufacturer built iron pulpits, and 
kept iron coffins of various sizes scattered about his garden, 
from which his friends were encouraged to take their pick 
gratis! It is only fair to state, however, that though Wilkin- 


son’s idea was a novel one in this country, both French and | 
Italian engineers had already made attempts in the same | 


direction, but had failed, owing to their inability to cast 
large masses of metal. 
had been carried out about 1757 at Lyons, and one of the arches 
was put together ; but the project was then abandoned as too 
costly, timber being substituted in its stead. How the 


scheme was carried to a successful issue over here, and how | 


the art of bridge-building became in consequence revolu- 
tionised, may be told as follows. 

In 1775 the Coalbrookdale ironmasters, with Wilkinson at 
their head, formed the project of making a bridge of cast 
iron, to supersede a boat ferry across the Severn, near the 
village of Broseley, the expense to be defrayed by a joint- 
stock company. The plan the architect suggested was to use 
part stone and part iron, iron only being brought in to form a 
crown to the arch. But Wilkinson insisted upon a fabric 


composed of iron throughout, and as he was the largest | 


shareholder, his influence gained the day. In 1777 the stone 
abutments were laid whilst the castings were being prepared 
at the neighbouring works; and on the ironwork being com- 
pleted two years later, the erection of the bridge itself only 
occupied three months. The early ironmasters and architect 
deserve the greatest credit for introducing this hitherto un- 
tried material for bridging, and for the manner in which they 
erected the great ribs, each of which consists of two pieces only, 
ham J nearly six tons each. The span of the semicircular 
arch is 100ft. 6in., and the height from the base line to the 
cuttte is 40ft. The weight of iron in the whole is 378 tons. 
in the largest or exterior rib is inscribed in capitals, ‘‘ This 
ridge was cast at Coalbrookdale, and erected in the year 
1779, Its convenience and importance to the district may 
be Imagined from the fact that the town of Ironbridge was 
— into existence and known by that name by its erection. 
it may be seen from the photograph, however, that the pro- 
jectors had been unable to disengage totally their ideas from 


The first attempt at an iron bridge | 


the usual masonry arch, the form of which in iron is not 
graceful, nor does it offer sufficient resistance against the 
pressure of earth behind the abutments, which has pushed 
them forward, and thus raised the iron arch to a curious peak 
inthe centre. But when first opened the bridge was found to 
be such an enormous improvement upon the heavy, clumsy- 
looking structures of stone, that choked up the stream by 
their huge abutments, that no one was inclined to be too 
critical. Again, authorities like Telford and Stephenson 
have spoken highly of it, the latter saying, ‘‘If we consider 
that the manipulation of cast iron was then completely in its 
infancy, a bridge of such dimensions was doubtless a bold as 
well as an original undertaking, and the efficiency of the 
details is worthy of the boldness of the conception.” Some- 
what late in the day, in 1792, a now very rare copper half- 
penny token was issued in its honour. The medal, which has 
a representation of the bridge, together with the date of its 
erection, bears on the reverse the inclined canal plane at 
Ketley, a village near. This apparatus for raising barges 
from one reach to another, also the first of its type, had been 
erected in 1789. 

But although the first iron bridge to be constructed had 
been immediately hailed as an unequivocal success, nearly 
twenty years elapsed before the experiment was repeated. 
This took place in the same locality. The new bridge 
spanned the same river, and was cast at the same 
works. The old Norman bridge at Buildwas, situated 
|two miles higher up the stream, had been swept 
| away by an uncommonly high flood in 1795, and to 
Telford, the engineer of the hour, was entrusted the design- 
ing of a new bridge, to be built at the expense of the county. 
“This,” says Telford, in his autobiography, ‘‘led me to con- 
sider a new mode of bridge-building, which had been intro- 
duced about twenty years before that time; but in forming 
the design for Buildwas Bridge, the next bridge of cast iron, 
I made the arch 130ft. span; the roadway to rest on a very 
flat arch—the segment of a very large circle—calculated to 
resist the abutments if disposed to slide inwards as at Coal- 
brookdale, while the flat arch was itself sustained and 
strengthened by an outer arched rib on each side of the 
bridge.” 

This bridge was cast in an admirable manner by the Coal- 
| brookdale ironmasters, and opened for traffic in 1796. 
| Although its span was 30ft. wider than the original example 
| lower down the river, it contained less than half the quantity 


| ofiron. The elegant form of its structure—after the elimina- 


tion of the few faults the bridge had been found to possess— 
was followed in the construction of the handsome iron bridge, 
| erected in 1817, crossing the Severn at Coalport, four miles 
| below Coalbrookdale. Excepting the case of the most famous 
| of all cast iron bridges, namely, Southwark Bridge, designed 
| and erected by Mr. Rennie, who had been a great admirer 
and student of the Severn Valley types, for its further 
development in any marked degree the iron bridge had to 


IRONBRIDGE 


wait until’the birth‘of railroads. With the latter, however, its 
evolution became at once so rapid and so varied that the same 
is difficult to follow. Briefly put, the unsuitability of cast iron 
bridges for very large spans led to the introduction of the 
wrought iron girder, the first of which was the Britannia 
Bridge over the Menai Straits. And if the castings for this 
celebrated work did not come from Coalbrookdale, they came 
from very near it, viz., Shrewsbury. Again the expense of 
cast iron bridges, together with the strength of wrought iron 
structures, suggested the lattice-girder type, developing equal 
strength with considerable economy, and now, as is well 
known, almost universally adopted for iron bridges with long 
spans. The original iron bridge has, therefore, been improved 
upon almost beyond recognition, but Coalbrookdale and its 
vicinity, in possessing the two very first examples, fully 
deserve the appellation we have given it at the head of 
this article, ‘‘ The Birth-place of Modern Bridging.” 

In conclusion, it is necessary to note that a fourth cast iron 
bridge, of an extremely interesting character, was added to 
the locality some few years back. This is the Albert Edward 
3ridge, carrying the Wellington and Craven Arms branch of 
the Great Western Railway over the river Severn at 
Buildwas Junction. It consists of a cast iron arch, with a 
span of 200ft., and a rise of 20ft., and was cast and erected 
by the Coalbrookdale Company from plans by Sir John 
Fowler, chief engineer of the Forth Bridge. The weight 
of iron in the entire structure is 420 tons. 








PoweR REQUIRED FOR Drivinc VeEHICEES.—Some interesting 
tests have recently been undertaken in France with regard to the 
power required for the propulsion of vehieles; fitted with wheels 
with ordinary iron rims and pneumatic-tired wheels, and the 
results showed a marked all-round advantage by the pneumatic 





wheels. A table of the pul! required, reduced to kilogrammes, 
shows the results with different roads and different loads:— 
Snow. 
Iron Pneumatic 
rims. tires. 
Kilos. 
Empty vehicle, walking... .. ee 
Empty vehicle, trotting .. ~ a <a 2 
150-kilo. load, walking .. 17°83 
150-kilo. load, trotting in *GAr 28 81°17 
Wet Roads. 
Empty vehicle, walking .. a 16°00 10°50 
Empty vehicle, trotting .. 19°55 12°97 
150-kilo. load, walking Fe 17°30 12°48 
150-kilo. load, trotting .. .. .. .. .. 23°O) 14°lé 
New and Dusty Roads. 
Empty vehicle, walking. . hy “ae ae 14°05 
Empty vehicle, trotting .. 20 41 15°95 
800-kilo. load, walking .. .. .. .. en « Oe 
300-kilo. load, trotting .. .. .. . 29°70 .. 16°40 


Experiments were also made with various pressures in the tires— 
3 and 44 atmospheres—but there did not seem to be much difference 
between the two,— Scientific American, 
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| 
RAILWAY MATTERS. | 


AccorDING to a cable from Yokohama, an agreement | 
has been signed at Seoul for the construction by the Japanese of | 
the Seoul-Fusan Railway. 


NINETY-NINE per cent. of the signal and point levers | 
employed on the railways of the United Kingdom are now inter- 
locked, and 95 per cent. of the railway vehicles are fitted with con- 
tinuous brakes. 


Tue first section of the Jungfrau Railway was opened 
on Monday, when a trip was made from the Scheidegg to the Eriger 
Glacier. The next section to be made will carry the line as far as 
the Minch, but the summit of the Jungfrau will not be reached 
before 1904, 


Tue Midland Railway Company has offered a reward 
of £100 for information leading to the apprehension and convic- 
tion of the person, or persons, concerned in placing obstructions on 
the main line near We!lingborough on the 9th inst., and near 
Bedford on the following night. 


Wiru relation to a paragraph which appeared in our 
columns last week relative to the breaking of the crank of a Lanca- 
shire and Yorkshire Railway locomotive at Hipperholme, Mr. J. 
A. F, Aspinall, chief mechanical engineer to this line, writes to say 
that an outside rod, not the crank, gave way, and that no serious 
damage was done. 


Tue monthly record of railway accidents in the United 
States for July includes 76 collisions, 80 derailments, and 4 other 
accidents, altogether 160, in which 40 persons were killed and 132 
injured. Defects of road accounted for 8, defects of equipment 32, 
negligence in operating 43, and unforeseen obstractions for 7 
accidents, while 70 are *‘ unexplained.” 


Tur Department of the Imperial Russian Ministry of 
Finance charged with the management of Russian railways 
and matters connected therewith is about to discuss the con- 
struction of the projected Northern Railway to St. Petersburg. As 
the grievous famine is making itself rapidly felt in the Government 
of Kasan, and also in the neighbouring Governments, it has been 
decided to begin the work of construction as soon as possible, so 
as to find work for the starving peasants. Unless the coming 
winter is more than usually mild, outdoor work in north-eastern 
Russia will be possible only for about another nine or ten weeks 
at the most. 


THE Swedish Government will shortly commence 
building a coastline from Gothenburg to the Norwegian frontier, 
on the normal-gauge system, and a private company is laying down 
« railroad to connect the interior narrow-gauge lines of the large 
agricultural districts of Vestergiitl and with this port directly—a 
very important undertaking to the trade of this town. Another 
improvement in the railway traffic is the alteration of the Udde- 
valla-Wenersborg-Herrljunga and Boras-Herrljunga lines to normal 
gauge, which is now undertaken, and will afford the port of Udde- 
valla greater facilities of communicating with the interior of Sweden 
and the Continent, 


An accident, fortunately not attended by any serious 
consequence, occurred on Tuesday at the Broad-street Terminus of 
the North London Railway through the driver of the 8.31 a.m. 
express from Richmond miscalculating his stopping point. The 
train was thus impelled with great force against the hydraulic 
buffers at the end of the platform at which it arrived, the concus- 
sion completely “telescoping ” the buffers, but not damaging them 
in any way. Many of the passengers, who were preparing to leave 
the train, were thrown with considerable force against the doors 
and the opposite sides of their compartments, and some of 
them complained of having received bruises and of being cut 
on their heads and hands. None of them, however, were 
seriously hurt. 


Last year in the United Kingdom there were nineteen 
employés killed in coupling and uncoupling operations only, and 
nearly 500 injured. In all shunting operations, including the 
foregoing, the killed were ninety-seven, and the injured 2400. 
The loss of life among the servants of railway companies in respect 
to train accidents has undergone great reduction in the last 
quarter of a century, while at the same time the traffic has been 
rapidly increasing. In 1874 the passengers were barely half as 
numerous as last year, yet forty-six of the employés were killed by 
train accidents in that year, and 742 by other accidents in connec- 
tion with the traffic. Last year the numbers were respectively 
nine and 501. In 1874 the number employed was a quarter of a 
million, and in 1895 it had become 465,000. 


Tue benefits accruing to the country from ‘ pioneer ”’ 
lines between Jerilderie and Berrigan, Parkes and Bogan Gate, 
Narrabri and Moree, and the Rookwood Cemetery Branch in New 
South Wales have surpassed all anticipations. In each case the 
estimate of traffic has been exceeded, while the cost of mainten- 
ance has been remarkably low. They have proved to be of great 
advantage to the development of those areas throngh which they 
run, and their success fully warrants the further extension of 
similar lines in all suitable districts. These pioneer lines have 
been designed and carried out in the most economical manner, 
with the result that the average cost per mile is only about 
£2028, being some £1700 peg mile less than the cost of the cheapest 
“ light line” —namely, Nyngan to Cobar—hitherto constructed in 
the Colony. 


Tue general report on the railway accidents in the 
United Kingdom for the year 1897 made by Mr. Francis J. 5, 
Hopwood to the Board of Trade has just come to hand. It shows 
a larger number of fatalities among passengers from causes beyond 
their own control than in any year since 1892, But, owing to the 
increasing number of passenger journeys, the proportion of 
passengers killed in 1897 was less than in three out of the five 
preceding years. Last year the passengers killed numbered 18, or 
one in rather more than 57 millions, In regard to ngers 
injured, last year is the best, both relatively and absolutely, the 
number being 324, the lowest on the list from 1874 downwards. In 
1897 for the first time, the passenger journeys reached 1030 millions, 
exclusive of the journeys of season-ticket holders. Of the 
eighteen passenger deaths last year ten were due to one mishap, 
that whica befel a heavy excursion train near Welshampton Station 
on the Cambrian Railway. Three other deaths were due to a 
return excursion train from Newcastle leaving the rails as it was 
entering Rothbury Station, on the North British line. 


Owrne to the failure of the brakes to act on the wheels 
of an electric tramcar on Monday last at Bradford, the car ran 
down a steep gradient with a heavy load of passengers, and in turn- 
ing a right-angled bend in the road was thrown over, causing the 
death of one person and severe injuries to several others. It 
appears that the rails were greasy and the hand brake was useless, 
there being no sand in the box. An electric brake fitted had not 
been used. According to a correspondent of the Yorkshire Post, 
this brake operates as follows:—By reversing his driving Landle 
after the current has been shut off, the driver can bring his motors 
into action as dynamos, the momentum of the car keeping them 
running as such. The current thus produced is short-circuited 
through rheostats or resistance coils, and the energy of the 
travelling car is thus absorbed without causing the wheels to skid. 
One fault is clearly apparent in this system of braking a car in the 
light of Monday’s sad event. The two brakes cannot used to 
supplement one another, for directly the car wheels are locked the 
electrical brake is thrown completely out of action. The Board of 
—_ have appointed Major Cardew, R.E., to inquire into the 
accident, 





NOTES AND MEMORANDA. 


A xnuacer of gold weighing 37 lb. has lately been found 
in the Spasso-Preobrashensky gold mine in a stratum of white 


| quartz mixed with loam. 


A rHousanp cubic feet of water gas contains as the 
combustible constituents, hydrogen, 2°75 |b.; carbon monoxide, 
30 lb., and the thermal value, according to Professor Vivian 
Lewes, is represented by (2°75 x 34,400) + 30 x 2400) = 
155,600 T.U. The thermal value, however, of the 60 lb, of carbon 
used in making the water gas would be 8080 x 60 = 484,800. In 
other words, the water gas formed has only a little over 34 per 
cent. of the heating value of the carbon from which it has been 
formed, 


Tur production of sugar from beetroot was first 
brought into public notice by a Berlin chemist in the year 1747, 
but little or no attention was given to the discovery till 1790, 
The first beet sugar manufactory was erected in Silesia. In France 
the industry was afterwards taken up seriously, Napoleon I, being 
personaily interested. Later, in 1800, a factory was established 
in the province of Tula, Russia, and the demand has increased so 
considerably during this century that there were 754,758 tons pro- 
duced last year by 238 factories. 


Brrore the Paris Academy of Sciences some observa- 
tions have been made on a silicide of tungsten, by M. E. Vigouroux. 
A mixture of silicon and oxide of tungsten on heating in the electric 
furnace gives a crystalline mass containing the new silicide, metallic 
tungsten, silica, and carbon silicide. The tungsten is first removed 
by making the ingot the positive pole in a 10 per cent. solution of 
hydrochloric acid, and passing an electric current. The crystalline 
residue, after treating successively with aqua regia, ammonia, 
hydrofluoric acid, and methylene iodide, is the pure silicide W, Si,. 
The crystals are steel-gray in colour, very heavy-—density 10°9— 
and are attacked by chlorine at a dull ret heat. 


Tue highest chimney in America is at Denver, 
Colorado. It belongs to the Omaha and Grant Smelting Works, 
and serves to carry away the poisonous fumes and gases generated 
in the process of smelting precious ores, The chimney has the 
following dimensions :—Height above the stone table at ground, 
352ft. Tin.; size at base, 33ft. square ; size at throat, 20ft. in dia- 
meter; thickness of outer shell at base, 48hin.; at top, 13in.; 
thickness of core at base, 26in.; at top, 9in.; diameter flue, 16ft. ; 
foundation, 56ft. square by 16ft. deep. There are at least four 
chimneys in the world higher than this. One is at Hutte, 
Saxony, 460ft.; two at Glasgow, 454ft. and 435ft.; and one at 
Bolton, England, 367 }ft. 


On June 8th a cast iron stop valve chest on one of the 
main boilers of the s.s. Amsterdam burst, killing one man and 
severely scalding another. The stop valve chest, says the official 
report, was fractured into three portions ; one of them, 1] 4in, by 
8hin., together with a part of the cover to which in was attached, 
being blown out. The main portion of the chest remained con- 
nected to the boiler, and the third fragment was prevented from 
being blown out by the bolts passing through it. The explosion 
was caused, it is stated, by the stop valve having been opened before 
the steam pipes had been properly drained of water, and, upon the 
introduction of steam, the water in the pipes was set in violent 
motion, and was hurled against the chest with a force which it was 
unable to resist. 


Hemp is the most remunerative of the agricultural pro- 
ducts of Italy, partly on account of its own value, and partly 
because the large amount of residuary matter is subsequently of 
great value to the farmer. The Government statistics calculate 
the annual yield at 70,000 to 75.000 tons. That this calculation 
very much underestimates the quantity grown seems tolerably 
certain, for the returns from the province of Emilia alone give us 
40,000 tons ; Naples and Caserta, 18,400; which would only leave 
11,600 for the provinces of Bologna and Ferrara, which are 
notoriously the chief producers of the article. The hemp of 
Bologna is especially noted for the great length of its fibre, which 
is due to the unusual height (13ft.) to which the plant grows in 
that region. It possesses strong and tenacious properties. 


A NEW apparatus for representing the resultant of two 
pendulum oscillations in the same straight line formed the subject 
of a paper recently read by Professor Righi before the Bologna 
Academy of Sciences. One of the two pendulums used consists 
of a leaden ring containing a cup filled with white sand, suspended 
by cords, and the length of this — can be altered by 
raising or lowering a sliding piece. The second pendulum carries 
a table on which a piece of black paper is slowly drawn by clock- 
work, in a direction perpendicular to the plane of vibration, and 
the sand escaping from a hole in the cup of the upper pendulum 
traces out the vibration curves on the paper, the thickness of the 
line of sand being greatest where the motion is slowest, and vice 
versa. By an electric arrangement the two pendulums can be 
started with any required difference of phase. 


We have received from Lloyd's the returns of vessels 
totally lost, condemned, &c., for the tirst quarter of the year. Of the 
steam vessels lost, three with a tonnage of 5698 Ss were 
abandoned, fifteen of 22,909 tons were broken up or condemned, 
three of 3679 tons were burned, nine of 10,802 tons were lost in 
collision, one of 982 tons was lost without any adequate particulars 
being forthcoming, and eleven with a tonnage of 15,888 are 
reported missing, while thirty-seven of 53,934 tons were wrecked. 
Of British steam shipping forty-one vessels owned in the United 
Kingdom disappeared, involving 65,781 tons gross, and five, 
colonial-owned vessels with a total gross tonnage of 3755 were 
lost. The British percentage to vessels owned was ‘62, while ‘57 
of the colonial vessels came into the black list. Austria-Hung 
with 1°08 per cent., Holland with 1°78 per cent., and France wit! 
1°16 per cent., show the greatest proportion of losses. Under 
sailing vessels, a total number of 202 vessels were lost with a 
tonnage of 89,379. Of these forty, with a tonnage of 21,423, were 
British or colonial-owned. The losses of vessels owned in this 
country were ‘94 per cent., which figures compared very favour- 
ably with those of other countries. The worst returns are those 
presented by Germany with 3°20 per cent., by Holland with 2°68 
per cent, and by Norway with 2°24 per cent, 


Tue Trade Journal of Constantinople has lately pub- 
lished a report issued by the French Chamber of Commerce at 
Smyrna, and from this we learn that the sale of cycles has greatly 
increased in Asia Minor. AtSmyrna at the present moment 50 per 
cent. of all imported cycles are of American make, 25 per cent. are 
English, and 25 per cent. French and German. In the matter of 
shipment the Germans show their eagerness to give the best terms 
to buyers, for their prices include carriage to Smyrna, while the 
American and European makers fix their prices for delivery at their 
works. The chief ports of shipment are New York, London, 
Antwerp, and Hamburg. The American, Belgian, and German 
makers pack their goods free of charge, but the English and French 
makers make a charge for so doing. Very strong packing cases 
are used, capable of withstanding rough usage by sea or by land. 
In the conditions of aang the Germans again show their 
willingness to meet the buyer, and German and Belgian firms alike 
will accept bills for payment at six, eight, or twelve months, English 
and French makers require payment in advance ; the Lovel Com- 
pany of America and the Swift Company of England demand a 
payment on account of 20 per cent., and the remainder on pre- 
sentation of the bill of lading at Smyrna. There are plenty of 
buyers of good machines at Smyrna ; but the wretched condition 
of the roads makes it ry that bi should be solidly 
built and that the chief parts should be of the very best steel, while 
the other parts should also be of the best quality, and the machine 
must run easily, 








MISCELLANEA. 


WE understand that special classes for the 
of Civil Engineers’ examination are about to be 
Battersea Polytechnic. 


Tue Cromer Urban District Council are consider} 
the desirability of adopting the Cameron septic sewage sy; mn, 
which is now in use at Exeter. System, 


Tue Terrible, cruiser, completed her special { 
the Channel last week. A speed of 25°9 knots was 
the engines developing 25,112-horse power, 


Tur Cunard Liner Aurania was towed into Queenstow 
Harbour last Friday in a disabled condition, having broken he 
crank shaft when about 110 miles west of the Fastnet, - 


Ir is stated that Mr. Bell, the general secretary of tl 
Amalgamated Society of Railway Servants, has accepted . 
position of treasurer of the Provisional Committee appointed e 
Manchester to promote the scheme for the federation of q}} the 
trade unions in the country, eee 


Last week the first-class Russian battleship Poltayg 
11,000 tons and 10,600-horse power, engined by Messrs, Humphrys. 
Tennant, and Co., of Deptford, underwent her twelve hours 
official trial, which, in spite of very rough weather, is said to hayo 
been completely successful, the machinery developing with ome 
11,400 indicated horse-power, or 800 in excess of the contract 
amount, ‘ 


Tue September number of our artistic contemporary 
The Studio contains an article descriptive of experiments con 
ducted by Frank Ashbee for the Falkirk Ironworks on cast _ 
mantelpieces, which may be read with interest by engineers, 
Considerable skill and knowledge is required not only in moulding 
decorative objects, but in casting them in thin metal. Woe lean, 
from the article that parts of the patterns are made of repouss 
metal. This suggests the possibility of using the same method jn 
engineers’ shops for articles of amet | bulk. 


On Saturday last an accident occurred at the works 
of the Scottish Cold Storage and Ice Company, Glasgow, The 
exact cause is not quite clear, but there was an escape of an 
immense quantity of ammonia gas, There were eight men on the 
premises, including Mr. Henry Carphin, manager of the works 
and they were all overtaken with dense vapour. Several of them 
were able to make their way to the street and were soon out of 
danger ; others weve unable to leave the building immediately 
and were rendered unconscious by the powerful fumes. With th. 
exception of the manager, they were rescued alive and are likely ty 
recover. Mr. Carphin succumbed to the deadly vapour. ; 


Tue Nevsky shipbuilding yard has received an ordey 
for twelve torpedo boat destroyers, each of about 350 tons dis 
nlacement, of the type of the Japanese boats built by Yarrow, 

ese works have, according to the Times correspondent at St, 
Petersburg, already in hand ten Sokols, and two more vessels of 
the same type built at Abo, Finland, are expected in the course of 
the next days. The Russian Admiralty have decided to supersede 
the present Du Temple boilers in all their first-class tropedo boats 
by Yarrow boilers, It is also worthy of note that the battleship 
and cruiser ordered by Russia from Messrs, Cramp, of Philadelphia, 
will have water-tube boilers of the Niclausse type, whereas all the 
the recent ships have Belleville boilers, 


Aw extensive dealer in cutlery in San Francisco says 
that there are only two brands of English pocket knives that are 
sold there to any extent. Theseare the ‘ Rodgers” and ‘“ Wosten- 
holms.” German pocket knives are extensively sold, particularly 
the cheaper grades, but under the new tariff it is expected that 
domestic goods will come more into use. The Germans are sail 
to have captured the razor trade of the United States, and very 
few English makes are offered for sale there. Most of the table 
cutlery is of American manufacture, said to be on account of the 
superior designs. American manufacturers are constantly putting 
new patterns on the market, and striving to catch the public taste. 
Scissors for ladies’ use are almost entirely supplied from Germany. 
If British cutlery firms that have agencies in the Eastern States 
would employ one or two active travellers thoroughly conversent 
with the American way of doing business, there is no doubt they 
would find it greatly to their advantage, says the British Acting 
Consul at San Francisco. 


Tostitution 
opened at the 


trials jp 
attained, With 


Tue Docks Extension Scheme at Bristol has again 
proved abortive, and for another year is practically in abeyance, At 
a meeting of the Bristol City Council on 7 mo er chairman of the 
Docks Committee, Alderman P. Baker, moved a resolution to obtain 
parliamentary powers for enlarging Portishead lock. A long dis- 
cussion followed. In closing, Alderman P. Baker intimated that 
ifthere was not a sufficient majority to carry the resolution nothing 
could be done until this time next year. He was opposed to spend- 
ing a million and a-half, not knowing whether they were justified 
in doing so, but he was heartily in agreement with spending | 
£350,000 in trying to experiment as to whether big ships would 
come to Bristol. Referring to the position of the Great Western 
Rtai!way in Bristol—a member had spoken of their being tied hand 
and foot to a monopolist railway—he said they ought to be in- 
debted to that company for all they had done for the city, In 
the end, thirty-eight voted for the proposal, or five below the 
necessary statutory majority. 


Tue introduction of magazine rifles into the naval 
service has arrested the practice of musketry to a very serious 
extent on many stations, and particularly in the Channel squadron. 
A correspondent of the Naval and Military Record in this squadroa 
states that no musketry firing at all has been performed by the 
seamen for two years, except at sea targets, pt he expresses & 
hope that the forthcoming stay of the squadron at Portland will 
enable the neglect to be remedied. Now, the musketry of the 
Navy is of far less importance than the gunnery, of course, but itis 
absurd to put rifles of the latest pattern into the hands of sailors 
and afford them no opportunities of learning to shoot well. In the 
army, where the shooting is none too good, certain penalties 
attach to every third-class shot ; but in the Navy a man may shoot 
as badly as he pleases without danger of censure. Our gunnery 
lieutenants do not appear to take musketry very seriously, oF it 
may be that the neglect is really due to indifference in higher 
quarters, The average marine officer has a better knowledge of 
musketry than the Navy lieutenant ; and it would be by no means 
a bad plan to entrust the training to these officers, 


Tue directors of Sir W. G. Armstrong, Whitworth, and 
Co., Limited, are pressing on the River Tyne Commissioners the 
necessity of the Commissioners making a large graving dock on the 
Tyne capable of accommodating the largest battleships, ernisers, 
and ocean-going nger liners—a graving dock with an entrance 
of 85ft. width, ft. to 700ft. long, and with a depth of at least 
28ft. of water at ordinary spring tides. T'wo of the principals of 
the company—Sir Andrew Noble and Colonel Watts met the 
Commissioners’ Dock Committee on Monday to urge this matter on 
their notice. There is no place on the North-East Coast where 
the largest battleships and cruisers can be docked for the porps 
of repairs, &c,, and the Elswick firm have to send all this class 0 


work away to Chatham, Belfast, &c. The bi geor-arentrt of - 
W. G. Armstrong, Whitworth, and Co. offered substantial bent 


the project is proceeded with, and the Government would probs” 
render assist the sch The Elswick firm would Lawes 
£5000 per annum for fourteen or fifteen years for the use of m4 
dock, or provide a certain percentage of the capital require’. 
subject to their having first call upon the dock. The scheme 1s 
to be considered at an early date by the Commissioners. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


_—GEROLD AND Co., Vienna, 

F. A. Brocxnaus, 7, Kumpfgasse, Vienna 1. 
‘A.—KELLY AND Watsn, Lrp., Shanghai and Hong Kong. 
__BoYVEAU AND CHEVILLET, Rue de la Banque, Paris. 
y —AsuEr anv Co., 5, Unter den Linden, Berlin. | 

A. TweitmkyeR, Leipzic. 
F, A. Brockuaus, Leipzie. 
INDIA.—A. J. Compripcr AnD Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
|TALY.—LOESCHER AND Co., 307, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY AND Watsn, Lrv., Yokohama. 
“gp. MaRuYA AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RicKER, 14, Nevsky Prospect, St. Petersburg. 
g, AFRICA.— GORDON AND GorcHu, Long-street, Capetown. 
R A. THOMPSON AND Co., 33, Loop-street, Capetown, 

J.C. Jura & Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA. —GORDON AND GorTcH, Queen - street, Melbourne ; George- 
street, Sydney ; Queen-street, Brisbane, 

R. A. THomMpson AND Co., 130, Pitt-street, Sydney; 362, 
Little Collins - street, Melbourne; 7, King William- 
street, Adelaide ; Edward-street, Brisbane. 
TURNER AND HenpDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland, 
Craic, J. W., Napier. 


AUSTRIA. 
CHIN 
FRANCE. 
GERMAN 





CANADA.—MontREAL News Co., 386 and 388, St. James-street, Montreal. & 


Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 & 85, 
Duane-street, New York. 
Supscrirtion News Co., Chicago. 
STRAITS SETTLEMENTS.—KeE tty anp Watsu, Lrp., Singapore. 
CEYLON.—WIsAYARTNA AND Co., Colombo. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended or insertion in Tue ENGINEER, or containing 
* questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of 

*,* We cannot undertake to return drawings or manvscrepts; we must, 
* therefore request correspondents to keep copies. 


REPLIES. 
H. Y. P.—The articles will not be republished. 
J. W. anD Sons.—‘‘ Phosphates of America,” published by The Scientific 
Press, is the only work we know of. 
J. 8. R.—Keep your horses for the present. 





Electric cars only are suit- 


able to your purpose, and are only practicable in large towns where a 
good electric supply exists. 
INQUIRIES. 
GLUE MACHINERY. 
Sir,—Can any one give me the names of firms constructing glue- 
me aking machinery ? WwW. W. 
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ELECTRIC MOTORS. 
Tue advocates of electricity as a motive power are at 
once numerous and influential ; perhaps more numerous, 
The lack of influence arises 


advocate in the course of discussions the use of electricity 
for driving machinery of all kinds, are more less pre- 
judiced in favour of the system whose all but universal 
adoption they urge. There isso much good in electricity 
as a distributing agency, that it is to be deplored that 
enthusiasts overdo its advocacy. They protest over 
much in its favour. They fly too far heavenward, and 
we think it is about time that a word was said which 
may bring them to understand that, after all, the world of 
manufacturers and engineers wants something more than 
a machine or asystem which is mechanically or scienti- 
fically perfect. The world, in a word, is sufficiently 
Philistine to measure the merits and demerits of 
electricity as a motive power on a commercial basis. 
Crudely stated, we want to know which is the more 
economical method of driving lathes or looms, electricity 
or the old-fashioned belts and lay shafts. Unfortunately 
this is a species of information that exists in extremely 
small quantities, or else is carefully treasured up for private 
use. It is next to impossible at this moment to obtain any 
trustworthy and complete information on a subject of 
very great importance; and we confess that we write 
now mainly in the hope of eliciting some statement of 
facts and some expression of opinion from our readers 
which may help others to attain to a right conclusion on 
the question. 

It goes almost without saying that we have nothing to 
do in this connection with such installations as that at 
Niagara. Our lack of information does not extend to 
cases where power has to be transmitted over great 
distances in order that a huge waterfall may be utilised. 
Such water plants as those in the United States must be 
limited in number. We are concerned with much smaller 
and much more numerous things. A mechanical engineer, 
for example, requires, say, 300 indicated horse-power to 
drive his shops. They are new shops. Shall he put up 
shafting and use pulleys and belts, or shall he dispense 


| with the shafting and drive his tools with electric motors ? 


Either will do, and do well. He has only one question to 
consider—which is the cheaper method of distributing the 
power of the engine? What are the details of this 
problem? In the first place, it is clear that the engine 
will have to be bought and supplied with steam, no matter 
what the system of distributing the power may be. To 
begin with, the power must be had. The first cost of the 
engine will be, let us say, £500. To this must be added 
the cost of the dynamoor dynamos. We do not think we 
shall be far wrong if we say that the price of this portion 
of the plant will be at least equal to that of the engine; 
we could mention cases in which the dynamo has cost 
very much more than the engine, but we do not wish to 
raise difficulties. The cost, then, of engine and dynamo 
is, say, £1000. Next we want the motors and the wiring 
and the switchboard, &c.; these things will cost at least 
another £500; that is to say, the ultimate first cost of 
the whole plant will be about equal to that of three steam 
engines. On the other side, we must put the cost of lay 
shafting, belting,andpulleyssaved. It will notbe easy, we 
think, to persuade engineers that these represent anything 
like the first cost of the plant required to distribute power 
electrically, and it is well to bear in mind that the electric 
motor does not always wholly dispense with belting. 
Indeed, it is a question much discussed whether every 
machine ought to have its own motor or only every group 
of machines. So far as we can see, then, the cost of the 
driving plant in shops worked by electricity must be very 
much greater than the cost of the usual plant. The 
capital invested is larger. How much larger it is by no 
means easy to say. We have found it practically 
impossible to get any precise comparative figures. If 
our readers can adduce some derived from actual 
practice they will do good service by sending them to us 
for publication. It is quite possible that the figures do 
not exist in an available form. But if they do not, then 
engineers must remain very much in the dark as to the 
commercial value of the new system of power distribu- 
tion. For the first cost is a very important matter, 
which not only deserves but is sure to have the fullest 
consideration. It may be worth while here to add 
that in one case which has come recently under our 


} much more we concede ; 
| to pay for all this, and we want to know how much. 








own knowledge, a leading firm of engineers, adding 
largely to its shops, has, as the result of a very 
careful inquiry, resolved to use shafting and belts in its 
new shops instead of electricity, the first cost of the 
latter appearing to be out of proportion to the advantage 
secured. Our own position is very easily stated. We 
are familiar with most of what has been said and written 
on electrical driving, and we feel that information is still 
lacking on many points which are vital. In the first 
place, ‘writers on the subject are forthe most part either 
electricians or enthusiasts, and in neither case competent 
to give a perfectly dispassionate opinion. In the second 
place, comparisons are constantly drawn in favour of 
electricity, which are based on inadequate or unfair data. 
Thus we are told that in such and such a shop the power 
utilised in running the diverse machinery is not more 
than 30 per cent. of that given out by the engines. and 
that the substitution of electricity for shafts and belts 
has effected a great saving. This is, of course, what we 
should expect; but it remains to be proved that in 
modern shops fitted up in the best way there must of 
necessity be a waste of 70 per cent., or even half 70 per 
cent. of the power developed on the engine crank shaft. 
Electrical driving is, within limits, a great mechanical 
success. Itis mere waste of time in the present year to set 
about proving thatit is. We have quite got beyond that. 
What we want to know now is how much it costs? We 
do not require to be told anything about the extreme 
handiness of electricity ; of the convenience with which 
it can be used here, or there, or anywhere. All this and 
but there must be something 


Are there any data available which let us know how much 
less money will have to be spent per annum in distributing 
500-horse power electrically over a factory, than would 
be needed if belts and pulleys of the best type were 
used? We say of the best type, because we must com- 
pare like things with like; and as all the electrical plant 
must be new and in splendid order, it is only fair to 
assume a like approach to perfection in the older in- 
stallation. 

Engineers who are not electrical specialists are disposed 
to think that electricians press their advocacy a little too 
far, and without discrimination. The Heilmann loco- 
motive is a case in point. We have a powerful loco- 
motive with its boiler mounted complete on a frame, and 
the engine, instead of turning driving wheels, turns a 
dynamo which supplies current to certain motors which 
cause the rotation of the driving wheels. It is claimed 
that the steam can be generated on this system, and 
used, with much more economy than is possible with 
the normal methods; but even if we conceded that 
the cost of fuel per horse per hour was less with the 
Heilmann locomotive than it is with the ordinary loco- 
motive, nothing would be gained, for the simple reason 
that the cost of working locomotives is never expressed 
in terms of pounds of coal per horse per hour, but in 
terms of pound of coal per train mile. So far as our 
information extends, the Heilmann engine has entirely 
broken down in this direction, however successful it may 
be in other respects. The news of an extension of the 
Heilmann system comes to us from the United States. 
We are told that a Mr. Painton -has interviewed Messrs. 
Cramp with a view to the construction of a torpedo 
destroyer 250ft. long, 24ft. beam, and 1000 tons displace- 
ment. She is to be a great improvement on the Turbinia. 
The defect of that vessel is that she runs her screws too 
fast. Mr. Painton gets over the difficulty with the aid 
of electricity. His boat is to be fitted with De Laval 
turbines, which will drive 85 tons of dynamos, which 
will supply current to motors on six screw shafts, each 
carrying three screws, and making 2500 revolutions per 
minute. Whether the “85 tons of dynamos”’ includes 
the motors or not we are unable to say. The weight of 
machinery and ordnance is put down as eight tons. There 
is no reference made to boilers, which will have to supply 
10,000-horse power of steam. The guaranteed speed 
of the boat is 40 knots, According to a correspon- 
dent of the Globe, Mr. Edwin S. Cramp has said of 
Mr. Painton’s boat :—‘“‘ Is not only in every way feasible, 
but a decided improvement on the Turbinia. It seems 
to me that there will be decided economy in fuel and 
steam, the employment of a dynamo to run the propeller 
shafts is a decided gain, and the greater distribution of 
power through six sets of propellers is good. It is an 
adaptation, [ should suppose, of the Parsons turbine 
system. It is somewhat of a wonder that Mr. Parsons 
himself did not apply his invention in this way instead of 
directing his turbine power at once to the shaft. There 
must be less vibratory movement.” Itis suggestive 
that while Mr. Cramp admits that he would like to see 
the American Government try some experiments for Mr. 
Painton, he is careful to explain that his own firm does 
nothing in that way. For ourselves, we are audacious 
enough to say that to use dynamos and motors simply 
to reduce the speed of the shaft of a steam turbine suffi- 
ciently to suit a screw propeller is absurd; and we hold 
that Mr. Parsons knows what is and is not right in marine 
propulsion far better than Mr. Painton. We do not wish 
to imply that Mr. Painton’s scheme finds favour in 
eyes of responsible electricians, but we feel certain that 
an expression of their opinion on such matters 
would be some service just now. 


TRAIN RESISTANCE. 


SomE months ago we directed attention in these pages 
to a fact which appeared to us to throw some light on 
the vexed question of train resistance. We said that, as 
far as our experience went, the diagrams taken from loco- 
motives running at high velocities were always smaller in 
area—leaner—than those taken at low speeds. Since the 
area of the diagram bears a direct relation to the tractive 
effort of the driving wheels on the rails, it follows that the 
leaner the diagram theless the tractive effort. Furthermore, 
if it can be shown that high-speed diagrams are leaner than 
low-speed cards, it is clear that the tractive effort must 
be less at high speeds than it is at low velocities, and 
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the resistance of the train being precisely equivalent to 
the tractive effort, then train resistance must be less at 
high velocities than at low. Against this line of argu- 


ment it may be urged, first, that high-speed diagrams are | 
as fat as those taken at low velocities; secondly, it may | 


be said that the high speeds can only exist when trains 
are running down hill, and the cards consequently prove 
nothing; and lastly, it may be said that such diagrams 


are only taken when the train is slowing down, at which | 
period its momentum becomes available in overcom- | 
A certain amount of correspondence | 


ing resistance. 
followed the publication of our article. Some of 
the letters we published, some we did not, because 
they merely repeated what others had said, or 
threw no new light on the question. It was 
noteworthy that no British locomotive superintendent 
disputed the general accuracy of our statements. All 
the contradictions came from abroad, or from men 
either amateurs or not possessing any special facilities 
for getting at facts. Within the last day or two, 
however, we have received a letter from Simla, which 
will be found on another page, the writer of which 
takes exception to what we have said. He notices that 
we have received only one set of diagrams-—published in 
our issue of July 15th—which fatten as the speed 
augments; and he sends us a set of diagrams taken from 
a compound engine 2°158 on the Chemin de Fer du Nord, 
and contained in a report by Mons. M. I. Barbier. 

These diagrams, of which we give eight on page 
308, are very interesting and instructive, but we fail 
to find in them any conclusive evidence that we 
have committed an error. In the first place, what 
we have said referred to non-compound engines only, 
and one of the strongest arguments tending to prove that 
high speeds and lean diagrams must go together is that 
the steam cannot be got into and out of a cylinder fast 
enough to permit of high average pressures being main- 
tained. To some extent this argument varies with the 
compound engine. Leaving this on one side, however, let 
us see what it is that M. Barbier’s diagrams demonstrate. 
The diagrams are accompanied by explanatory legends. 
We have the total area in square millimetres given for 
each pair of diagrams. This is, for the purpose of com- 
parison, is equivalent to giving the average pressures, and 
for our purpose that is all with which we need concern 
ourselves. Our proposition is, be it remembered, that, 
other things being equal, the higher the speed the smaller 
the diagram. Now the diagrams before us violate the 
conditions. The first five show the effect not only of vary- 
ing speeds, but of various openings of the regulator. The 
second set of four show the effect not only of varying 
speeds, but cf different points of cut-off and different 
openings of the regulator. But, even with these limita- 
tions, the results certainly do not show any marked 
increase in the average pressure with the speed. For 
example, with 89 kiloms. we have a total area of 2250 
square millimetres and 845-horse power; with 90 kiloms. 
we tind the total area to be 2510 square millimetres and 
the horse-power 960. Comparing two more sets, we have 


again 90 kdoms., 2735 square millimetres, and 1046-horse | 


power. A rise of speed to 93°5 kiloms. is accompanied by 
1094-horse power, and a diagram area of 2760 square 
millimetres. So far it does not appear to us that the 
diagrams have any precise bearing on the question at 
issue. The speeds are nearly all alike, and the variations 
in pressure are due to differences in the opening of the 
regulator. We are told that the train was running 
up inclines of 1 in 333 and 1 in 250. 

Turning now to the second set of diagrams, we have in 
one case a heavier train, consisting of 17 coaches, 
weighing 245 tons, as against 12 coaches and 130 
tons. With a speed of 110°5 kiloms., the total area was 
2430 square millimetres, and the horse power 1225; that is 
to say, the diagrams were thinner by 330 square milli- 
metres, although the load was 95 tons heavier, and the 
speed was 12°5 miles per hour faster. In this case the 
train was descending an incline of 1 in 200. A third 
pair of diagrams give an area of 2450 square milli- 
metres, 1334-horse power, and a velocity of 120 kiloms., 
or 84°4 miles per hour. The train was still running 
down the bank. A fourth set of diagrams refer to a 
train of 13 vehicles and 152 tons. In this case the train 
was ascending 1 in 333, in full gear. At 90 kiloms. 
the total area of the diagram was 2300 square milli- 
metres, and the horse power 879. The same train 
running at 84 kiloms. up the same bank, with the cut- 
off at 0°43, represented 810-horse power and an area of 
2270 square millimetres. 

It remains now for our readers to work out the 
coniparisons which can be drawn between these various 
figures. There are, of course, apparent inconsistencies. 
To us unfortunately they prove nothing one way or the 
other. The speeds are all too nearly alike, and the vary- 
ing point of cut-off or opening of the regulator effects 
the result materially; and against them we could cite 
hundreds of diagrams, taken in the United States and in 
this country, which show a progressive reduction in area 
as the speed augments. What is really needed now is a 
careful analysis of the conditions on which the size of a 
diagram depends. Let us take the case of a train which 
on a straight and level bit of road goes on augmenting 
in velocity from rest to, say, 60 miles an hour, after 
which the speed remains constant. All the information 
we possess is to the effect that the diagrams taken under 
such conditions will become leaner and leaner as the 
train acquires velocity, and that as soon as the speed of 
the train becomes constant the area of the diagrams will 
become constant also. Part of the work will be expended 
in accelerating the train, part in overcoming resistance. 
Now, if the train accelerates steadily, that portion of 
the tractive effort required for acceleration will’ remain 
constant. If the rolling and atmospheric resistance are 
also constant, then the size of the diagram will remain 
the same throughout until 60 miles an hour is 
reached, when the whole accelerating portion of the 
pressure would have to be knocked off by notching up 


| ever, we find that the diagrams go on getting automati- 
| cally smaller and smaller, then it follows that either the 
| resistance decreases with the speed, or that the rate of 
acceleration continuously falls off, or that both influences 
are at work to reduce the size of the diagrams. Is any 
one of our readers, either at Simla or elsewhere, in a 
position to explain why the rate of acceleration should 
invariably fall off in this way ? 

The problem is invested with a thousand difficulties, 
and for that reason we have taken the greatest pains to 
avoid being misunderstood. We fear we have not 
succeeded. 
| the belief that the resistance of a train must be much 
| higher at 60 miles an hour than it is at 20 miles an hour, 
| that they have naturally the utmost reluctance to accept 
|a contrary proposition. They forget that careful experi- 
| ments have demonstrated long since that the axle friction 
| is quite independent of the speed at which the wheels 
| revolve, and that the rolling friction between the tire and 
|the rail is very nearly constant. It follows that the 
| only resistance that can augment with the speed is that 
| of the air, that of curves, and that due to the oscillation 
of the vehicles. But after all we have really little or 
nothing to do with these things. It is a fact that thou- 
sands of diagrams taken from ordinary locomotives be- 
come thinner and thinner as the speed augments. It is a 
| fact that if we take a diagram haphazard out of a large 
| collection, we can tell at the first glance whether 

they were taken at a high speed or a slow speed, by their 
sizeand shape. The only explanation of the fact that 
covers the whole ground in a very simple way is that 
high speeds are never reached save when the train is 
running down hill. It remains now for those who hold 
that a given engine running at 40 miles an hour must 
have a leaner diagram than it could have if running at 
60 miles an hour—everything save speed remaining the 
same—to produce proof that their views are sound. As 
for ourselves, it is enough to say that we have no views. 
We believe that certain statements made about diagrams 
are true, and we want to know why they are true. In 
other words, the world lacks some definite proof that the 
reduced area of high as compared with low-speed diagrams 
has no relation whatever to the resistance of trains 
running at constant speeds. 


of road at 40 miles an hour. A proc‘ of this proposition 
would be so interesting and valuable that we venture to 
hope that we may yet be favoured with one. 


ooo 


THE MINERS AND THEIR LEADERS. 


YorkSHIRE, the cockpit of the English coalfield, ‘‘ speaks 
peace’’ in the present crisis of the great industry. That is 
supposing the men follow the advice of their leaders. It 
would be premature to be over sanguine on that score, for 
the ballot recently taken was emphatically adverse to ‘the 
masters’ terms,’’ as they were called, being accepted. Now, 
however, that the Yorkshire leaders advise the men to accept 
them, more moderate counsels may prevail. <A circular has 
been issued, signed by Messrs. B. Pickard, J. Frith, W. 
Parrott, and E. Cowey, pointing out that the offer made by 
the coalowners on July 6th secures the minimum wage of 
30 per cent. for at least two and a-haif years, with a prospect 
of an increase from 32} per cent. to 45 per cent. if trade 
permits. ‘ We, as officials,” continue the Yorkshire leaders, 
“believe that a bird in the hand is worth two in the bush, and 
therefore recommend our members to agree to the 6th July 
suggestion in order to secure higher wages peaceably, and to 
maintain intact the minimum rate of wages of 30 per cent. on 
the standard rate of 1888." While deprecating any desire to 
thrust anything down the throats of their members, Mr. 
Pickard and his colleagues express the hope that if ‘ their 
advice is worth anything, it may be accepted on this occa- 
sion.” The situation recalls the experience of the late Mr. 
John Normansell. When he was secretary of the Yorkshire 
Miners’ Association he had the courage of his convictions in 
more than one instance. The miners followed him for a 
time, and then suddenly kicked over the traces, and foolishly 
went their own way. Mr. Normansell gave them good 
advice, but they declined to take it, because they thought he 
sided too much with the masters’ views. Mr. Normansell 
took their defection greatly to heart, and it was no satisfac- 
tion to him to see that the men suffered for refusing to give 
him loyal support. A better feeling, we hope, will prevail 
in the Yorkshire coalfield thistime. The miners can scarcely 
overlook the fact that Mr. Pickard has been keen enough for 
fighting when he saw fair prospect of winning. They will 
be less sensible than we give them credit for if they do not 
regard his counsels of peace this time as counsels of prudence. 
Mr. Pickard is now more than secretary of a single district. 
He is the president of the Miners’ Federation, and has to take 
a broad view of the situation. But the Miners’ Federation, 
large as it is, does not cover all the coalfield. South Wales 
is outside it, and so are Durham and Northumberland. The 
lesson of South Wales is all too fresh in their minds. By 
the Welsh stoppage the Yorkshire colliers have greatly 
benefited. Are they willing to play the same game for the 
benefit of Durham and the North? We think not. Lanca- 
shire may possibly go the wrong way, but Yorkshire would be 
unwise indeed if they flew in the face of their picked men 
at this juncture, and would certainly invite the defeat and 
disaster which invariably attend rash measures of violence in 
the industrial field. There is less hope to-day of a successful 
issue from a fresh struggle than there was when the 
country was plunged into the lamentable conflict which, in 
the history of industrial warfare, will rank among the reverses 
of peace as the coal war of 1893. 


THE PORT OF CALAIS. 


Tue Port of Calais has been greatly improved. It has now 
everything that is necessary to make it one of the most 
flourishing harbours in the world—except one thing. It has 
grand docks, splendid sheds, well-appointed wharves, a mag- 
nificent hydraulic plant, and a generous administration. It 
is on the open sea, its harbour mouth is wide, and it is but 
little more than three hours from London. All these things 
were evident to those who, at the gracious invitation of the 
Chambre de Commerce, visited the port of Calais on Satur- 





the links or partially closing the regulator. If, how- 


day last. They saw the docks, the wharves, the sheds, the 


So fully have people been impressed with | 
| acquainted with the vast changes that have been wro 


| desire. 


SS 


lighthouses, the engines. The feast was spread indeed, 
there was no bridegroom. No big ships were in the aa 
no stores in the sheds, no water in the cranes, and the gp . 
engines pumped idly for the pleasure of the visitors, oe 
as we have said, has everything except one that the heart bn 
It lacks the confidence of shipowners and wader 
writers. It has been the scene of several deplorable prio 
dents. Leviathans laden with corn have safely weathereg the 
fury of Atlantic gales, only to be lost in sight of home at the 
entrance of its harbour. It has gained a name for Unsafe. 
ness, and underwriters exclude it from their contracts . 
increase the insurance rate considerably. We have already. 
in our special supplement of July 22nd, made our reader, 
there, and we trust that that notice, and the visit of ag 
tial people on Saturday, may help to remove the prejudice 
which exists against the unfortunate port. We fear, how. 
ever, it must be years before shippers, and especially eo;y, 
shippers, will offer it any large proportion of the trade which 
now goes to Dunkirk and Hamburg. Tew things suffer More 
from a bad name than a port, and when the unkind element, 
combine with the underwriters to perpetuate the evil reputa. 
tion, the lot of the port is indeed hard. It is one affair to 
enter Calais harbour in such glorious weather as prevailed on 
Saturday, but quite another to make it safely when a “ rantin’ 
tantin’, tearin’’’ nor’-easter is sweeping through the straits, 
and wind and tide make playthings of stout ships whilst they 
fight for mastery. We have every desire to see Calais a 
flourishing port. Both France and England would profit by 
its success, but we cannot let our wishes father a belief that 
immediate success is likely of an early realisation. We must 
be content to hope that ultimately Fortune will smile kindly 
on the Port of Calais. ; 


AMERICAN PADDLE-WHEEL STEAMSHIPS, 


Tur American paddle-wheel steamship is one of the most 
remarkable mechanical structures in the world. It has been 
invested from the earliest years of its existence with a certain 
glamour of romance, and the Mississippi race is a familiar 
episode in United States literature. Most of this racing, 
however, took place not on western but eastern waters. At a 
period when luxury was almost unknown in America, there 
sprang into existence a number of floating hotels, the fittings 
and decoration of which could only be paralleled in the royal 





palaces of Europe, and these great structures were propelled 


| at velocities quite unknown in any other type of ship by the 


That is to say, we want | 
practical proof of the statement that a train running | 
steadily at 60 miles an hour must have a fatter diagram | 
than the same train running steadily over the same bit | 





largest steam engines in the world. As far back as 1898, 
that is to say, seventy years ago, the De Witt Clinton had a 
cylinder 66in. in diameter, with a piston stroke of 10ft., and 
a piston speed of 580ft. per minute. In 1849 the New World 
had an engine with a cylinder 76in. diameter and 1)5ft. 
stroke, and 540ft. piston speed. Coming down to later 
times we find engines still the largest in the world. The 
Bristol, built in 1867, has a single cylinder 110in. in diameter 
by 12ft. stroke; and the Puritan has a compound engine, 
the high-pressure cylinder of which is 75in. diameter and ‘ft. 
stroke, while the low pressure cylinder is 110in. in diameter by 
14ft. stroke, and a piston speed of 616ft. per minute. We 
have long felt that a detailed description of these wonderfu! 
vessels would interest a large number of our readers. Onecf 
our own correspondents in the United States has for the past 
two years been collecting the requisite information—a task 
of most exceeding difficulty. We have no little pleasure in 
saying that he has at last succeeded, and we give this week 
the first of a series of papers from his pen, which will, we 
think, fill the gap which has hitherto existed in our 
technical literature; and we avail ourselves of this opportunity 
to express our thanks to a large number of engineers and 
shipbuilders at the other side of the Atlantic who have 
placed at our correspondent’s disposal for use in Titi 
ENGINEER photographs and drawings, lacking which any 
description of the American paddle-wheel steamer must be 
incomplete. 

GOOD NEWS FOR 


MINING MACHINISTS. 


MrntNG machinery firms may be congratulated on the cir- 
cumstance that new deposits of the precious metals are 
being discovered of late rather more freely than for scme 
years past. The latest “find” is dealt with in the announce- 
ment this week of a discovery of a new and exceptionally 
rich goldfield at Altin in British Columbia, from which great 
things are expected. As to South Africa, with which British 
mining engineers do a trade worth about £500,000 a year, it 
is satisfactory to note that the Rand mines continue month 
by month to beat records in their auriferous yield. It is true 
that recent accounts from Klondyke are not encouraging, but 
rich finds have been made there so far, and it is probably the 
fearful privations that have to be encountered rather than a 
scarcity of precious metal that is now causing the inevitable 
reaction from the recent boom. With regard to Westralia, a 
process of weeding out by investors, of good properties from 
bad appears to be going on which cannot fail to be beneficial 
in the early future. Some of the latest authoritative 
accounts give extraordinary figures showing how necessary 
is this wise discriminative process, but the fact remains that 
the good properties are proving increasingly valuable, and 

sritish manufacturers of mining machinery cannot fail to be 
pleased to hear that, whereas the value of last year’s Westralian 
gold output (over 675,000 oz.) was valued at £2,500,000, the 
growth since then has been so enormous that it is estimated 
that this year in all probability the value of the output will 
not fall far short of £4,000,000. Orders placed with British 
makers of all classes of mining machinery on foreign 
account have of late years reached about £1,000,000 per 
annum. The year before last was exceptionally good, this 
amount being exceeded. We went back a little last year, 
but the complete returns for 1898 are expected to be up 
again. 
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LETTERS TO THE EDITOR. 


(Continued from page 301.) 





TRAIN RESISTANCE, 

Str,—In your issue ot February 18th, 1898, you asserted *‘ that 
there is good reason to believe that, instead of train resistance 
augmenting as the square of the speed, it does not augment at all, 
or actually falls off,” and you supported this astounding statement 
by another, viz., that ‘‘as an invariable rule the cylinder pressures 
diminish rapidly as the speed augments, the diagrams getting 


thinner,” and you challenged your readers to produce diagrams | 


showing the contrary to be the case. Apparently only one set of 


INFLUENCE DE L°OUVERTURE DU REGULATEUR SUR LA FORME ET SUR L’AIRE DES D1 AGRAMMES, 
Train 12 du 18 Janvier, 1897, 


(Charge 130 tonnes ; 


Profil, Rampes de 3 ct de 4mm.; Crans d’'admission *; ; 


Diag. N°1 
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Aire totale 1960 ™/m? 











Diag N°3 


Ouverture du requiateur 0.60 
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Aire totale 2510 ™/m* 








MvuDIFICATION DU SERRAGE DE L’ECHAPPEMENT, 
Train 12 du 20 Janvier, 1897. 
(Charge 152 tonnes; 13 véhicules ; 


Profil, Rampe de 3 mm.; Ouverture du régulateur 0°52; Crans d'admission +} 


r Diag N°3 
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12 vehicules ; 


—=—. 
among whom I have many friends—are magnified out peer 

| statement made in my letter of August 15th to the effect thar ad 
| it _ the manufacturers to put naphtha into the burning oj] 


the resistance to motion has been decreased by reduction of weight. 
But in neither case does the change in the diagram prove cither 
that the resistance remains constant, or that it decreases as the 
speed increases ; if the latter were the case, the speed would pre- | nothing in the world could have stopped them.” 1 am innoce 
sumably go on increasing without limit. | Suggesting murderous intentions, neither did I imply eet et - 
To establish your theory, however, it is necessary for you to | wicked Scotch ” have less respect for their neighbours thar et 
show that when an engine is running at a uniform speed, and an | people. his style of argument is altogether beside the oo other 
increase of speed is obtained by giving more steam,*but without | Your correspondent should disabuse his mind as to the Rm 
alteration of either load or gradient, the diagrams taken when the | of humanity, and admit that there are good, bad, and indiffert 
engine has settled down to the higher speed are thinner than they | Scotchmen, as in the case of every other race, Indeed th — 
were when it was running uniformly at the lower speed, special | for making race distinctions has long since passed. That time 
care being taken in both cases that the speed is quite uniform | Briton is equal to a multiplicity of any other nationality js in ‘ion 
| ) se 
| 





| while each diagram is taken, You will probably find some difficulty | cosmopolitan days ridiculous, Let us clear our minds of cant 

in doing this, was the claim for special purity of motive, as being possessed o It 
the American, | ventured to combat. Unfortunately the s ‘iit, 
generally speaking, in manufacture, is ‘every man for himoelf 

whether English, Scotch, or American, . 
As regards the danger of petroleum lamps for missiles, jt jg 
truly considerate on the part of the Scotchmen to restrain th hr 
passions from throwing the lamp at their wives “ when they nr 
Serrage de lechappement 0°27. unbearable with their tongues, merely because throwing the he ) 
would do more harm than throwing the water jug.” This pros. 
Diag N°? to prove that they are not ‘‘ murderers at heart,” as suggested 
J by Mr. Steuart. Certainly Englishmen in their cups do not stop to 
: | reason, or even to inquire what the flash point of the oil is, before 

‘ | availing themselves of the use of the lamp for a weapon. 
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16 
i i ie Tet | With reference to the increase of 37 per cent., which is regarded 
% | as so remarkably comical, it must be considered that 1 was speak. 
Ouverture du regulateur. 0,50 | ing of the figures as they stood numerically, It is difficult to 
12 | the exact chemical changes which take place with 
I variations of temperature. The change in the condition of 
10 i Vitesse 89Km | petroleum from ‘‘zero absolute”—which after all is a purely 
Ij Torr - HP-501 imaginary temperature—through a considerable increase of ten. 
a Ree Fon BE-is} BS | ite sar be marked by oe great physical Gillen her 
| the melting point of the solid is reached, and subsequently after a 
6} 1340™/m? | further increase of temperature from the liquid to the gaseous 
| At these points the increase of a few degrees has a considerable 
ry | intluence. I did not submit the increased percentage as repre. 
SS sentative of the ratio of changes taking place, but as the numerical 
Y = ———— a" _:'| proposed increase in the flash point, which would “ necessarily 
0%? increase the cost to the consumer very considerably.” ¢ 
° Eliminating the personal equation, it should be the effort of all 





to arrive at a correct solution of the cause of the accidents taking 
place from time to time with petroleum lamps, These have been 
attributed, in many cases without proof, to the present tlash point 
of the oil. Easy as this method ts, it is insufficient for practical 
purposes. So common has it become to blame the flash point, that 


Aire totale 2250™%n* 


Diag. N°4 


the conclusion is frequently jumped at with litttle inquiry. This 
is the principle, or lack of principle, of ‘* Give a dog a bad name-- 
hang it.” 


been smashed to pieces, and the wick and portions of the burner 
similarly damaged, to make much examination with them after an 
accident, 


eL 
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It is exceedingly ditticult when a lamp reservoir has 


In some cases the broken fragments and pieces are as speedily 
as possible cleared away to the dusthole without any investiga- 
tion, the accident being attributed to the oil. Let the lamp 
reservoirs, fittings, burners, air supply arrangement, wicks, the 
method of attachment of the reservoir to its stand—which in 
several cases is simply made with a little plaster of Paris in an 
insecure manner—be thoroughly investigated. It may then be 
found that it is possibly desirable that all ‘amps before being sold 
for use shall bear a Government stamp, indicating that they have 
been examined and approved by a qualified inspector. At the 
present time any one is at liberty to make a lamp, however 
defective and badly designed. It is then placed upon the market, 
possibly to the danger of all users, and to the discredit of the oi! 
used. Scotch oil manufacturers so strongly protest it is the oil 
simply at fault, and in such a way that one is led to retlect, 
‘“* Methinks thou dost protest too much,” 

The Petroleum (ommittee, who have the matter in hand, will 
undoubtedly examine carefully the whole of the points in question, 
and make their recommendations accordingly. 

Epwarp A, Harman, 
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YORKSHIRE 

Sir,—Te instructive articles which are appearing in THr Evy- 
GLNEER on “ The Testing of Material for Rolling Stock ” have now 
touched on steel and iron, and give particulars of a kind seldom 
obtainable. 

The detailed information in article VI., of September 2nd, con- 
cerning the test results which may be expected from various grades 
or qualities of iron are extremely interesting. There are still 
engineers—some, indeed, at Westminster, entrusted with the pur- 
chase of railway material—who think that the higher the price of 
the iron the higher should be the ultimate stress endurable. In 
your article VI. it is pointed out that while average sections of 
ordinary iron of B quality may give an ultimate stress of 23°) tons 
per square inch, best Yorkshire iron will give an average of only 


BEST IRONg 
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ire ti W/m? j 2 22°7, although, of course, some sections will give much more than 

aren pe hire tahale, S00 this. It is in the elongation, the reduction of area before fracture, 

and in the smithing test that the superiority of best Yorkshire iron 

MopiFicatioN DE LorverttUrne DU ReGULATECR may be found. There are other and more subtle points which 

ij e : Cn he determine the superiority of puddled iron of best Yorkshire quality 
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224°S tonnes ; 17 véhicules ; 


to steel for many purposes where re-heating, smithing, and welding 
have to ta‘xe place after the bars are rolled and tested. These, 
however, are generally appreciated by the engineers who are re- 
sponsible for life and property in railway haulage and the lifting 
appliances at mines. ‘ : 

Vhile generally agreeing with the information given in your 
article, there are a few points of detail which need elucidation, 
and concerning which some further remarks from your con- 
tributor would be very useful; for at present his statements are 
vague enough to mislead many who are interested in the employ- 
ment of this useful material. 

The Photograph VIII., on page 219, represents test pieces taken 
from round bars 2in. diameter ; but which have been turned down 
to a smaller and convenient diameter in the customary manner, 
for proving their strength against tension, The writer of your 
article puts forward the results as a fair record of what, pro- 
portionately, the bars, if tested at their original diameter, 
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] a would have given. This is not quite correct; because if 

dy the bar at its full diameter had been tested, the elongation would 

——————_— EO er - ae have been greater, and the reduction of area at the place of fracture 
less. The writer of the article also states that, assuming a similar 





mode of breaking various pieces—by nicking the piece all round 
and breaking with a sharp blow—the coarser the crystalline struc- 
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Aire totale 2430? 
‘Le plus qrand travail indiqué aéte observé 4 ce train 


diagrams proving the contrary has yet been published in your | 
columns viz., in your issue of July 15th, 1898. I therefore send | 
you herewith three other sets. 

Of course, everybody knows that if a number of diagrams are | 
taken—as they often are—with a constant boiler pressure, and 
without touching the throttle or the lever, those taken at higher 
speeds will be thinner than those taken at lower ones ; it would be 
strange if they were not. Under such circumstances speed can 
only increase on account of one or other of three causes, viz., either 
the tractive force exerted by the engine is greater than the resist- 
ance to motion, or else the gradient changes to downhill, or else 
some of the load has been cut off. In the first case the speed 
increases, causing the mean effective pressure in the cylinders to 
fall off till the tractive force exerted exactly balances the resist- 
ance. In the second case, the force of gravity helps the tractive 


force till the two together balance the resistance. 


de Fer for July, 1898, 


reply to Mr. Steuart’s letter published in your issue of the 2nd 
inst. Much as I would prefer to pass it unreplied to, it is im- 
possible to allow such reflections to be made without indignantly 


In the third, | denying them. 





ture shown in the fracture the poorer is the iron. He entirely 
omits any reference to the diameter or sectional area of the piece 
| tested. Surely he does not expect the same sized crystals from a 
bar lin, diameter, and one 7in. diameter, both being made from 
exactly similar blooms. The sizes of the crystals would be smaller 
in proportion to the amount of “work” put on the iron, +.¢., the 
piece of small diameter would show the smallest crystals. He also 
states that alternate bands of fibrous and crystalline appearance 1n 
the fracture always denotes inferiority. This statement also needs 
An appearance in the fracture of a combination of 


Aire totale: 2450'%/m? 


The diagrams sent herewith clearly prove the contrary. They 
are taken from an exhaustive paper by M. F. Barbier on expert- 
ments made with a compound express engine on the Chemin de 
Fer du Nord, which is published in the Revue General des Chemins 

This paper is full of information on this 


and kindred subjects, and a translation or abstract of it would | qualification. é I 
probably he of great interest to your readers, C. W. H. fibrous and crystalline structure—though not necessarily alternate 
and regular—may be associated with iron of the very highest quality 


Simla, August 31st. 
vor for such vital purposes as locomotive connecting-rods or draw gear, 


welded mining cages, or rivets, provided that the crystals show no 
signs of having been burnt in the process of manufacture. Iron 
with such slight irregularities of appearance is, for these purposcs; 
more suitable than that showing finer and more regular crystals. 
On the other hand, for purposes like crank pins and the journals 
of shafts, or spindles which have to be cace-hardened and revolve 
| rapidly in bearings, a perfectly bright and homogeneous suriace 





THE FLASH POINT OF PETROLEUM, 
Six,—Absence from business on holiday has prevented an earlier 





Most absurd accusations against the Scotch 
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may be th 
to resemble fi 
homogeneous 


nduring ; ; 
arated iron can give. Such steel forgings are often used in 


Germany and Italy, even for railway shackles and hooks, where 
the fatal liability to sudden fracture after repeated shocks is 
jgnored, and th 
g 3 0 
hich tell the expert that the iron has not been puddled, but is 
tho product ofa Leneeed or rolled-down steel casting. 

While making these remarks 1 would say how much the users of 
high-class materials are indebted to your articles in question as 
dealing with the test results and other differences, which can only 
be understood by those who have had long practice in the manipu- 
lation of best Yorkshire iron. Bm ¥. 

Soptember 19th, 


material is by some engineers preferred to the long- 





RAILWAY SPEEDS. 


Sit, —If your correspondent ‘‘ W, M. A.,” page 287, would only 
e before me in your columns a “ plain statement of facts,” he 
would have no difficulty in convincing me, as | simply desire to 
arrive at the truth of the matter, and am anxious to do so, It is 
true that “W. M, A.” has stated, and that “‘G. J. W.,” page 
987, has repeated that ‘in August, 1891, a passenger from Not- 
tingham to Manchester, leaving at 5.33, arrived at 7.25 ; to-day 
he leaves at 5.35, and arrives at 8.40,” 
expected to believe that the Midland train from Nottingham to 
Manchester takes 3 hours and 5 minutes. 

In order that there should be no possible mistake on my part, 


plac 


I decided that the only course was to go to Nottingham and ride | 
I then found that the statement of | 


with the train in question, 
«“W, M, A.” was perfectly incorrect, that there was no such train 
for Manchester passengers as 5.35, and that the express was due 
to leave Nottingham at 6.12 p.m., and arrive at Manchester at 
8.20 p.m. ; and this train is clearly shown on the time-tables, page 
18, column 49, and in ‘‘ Bradshaw,” page 422, The actual time 
taken is 2 hours 8 minutes, not 3 hours 5 minutes, as given by 
OW ” and G. J. W." Now, because I point out such 
serious errors as these, one of your correspondents, page 287, con- 
siders that “ partiality blinds my eyes.” 

Tu these two correspondents a matter of 57 minutes may not 
seom of much importance, but to myself, who always time with a 
stop-watch to the fifth of a second, 57 minutes appears a serious 
difference, Where does the ‘‘deceleration” come in, to which 
“4, J, W.” refers in connection with this train /” 

All my other statements are equally true, and can be proved ; 
but the only real proof satisfactory to myself is to travel with all 
the trains which are specially mentioned by your correspondents, 
and see the facts for myself. This course | shall now take; indeed, 
I have already meets that the 12 noon from London and the 
12 noon from Manchester are at the present day booked in the 
working-books, and do arrive at their destination at 4.15 p.m. 

The train to which ‘‘W. M. A.” refers, as arriving at St. 
Pancras at 8.40, was the Edinburgh express. It has been accele- 
rated, and arrives now at 7.50, that is 50 minutes better. 

It appears from the letter of ‘* W. M. A.” that he refers to the 


time-tables for September, 1897, but I refer to the tables for the | 
present year; this may account for some of the differences of 


opinion, 

on answer to the questions, page 257—(1) Whether it was the 
necessity of missing the connection with the unaltered Great 
Western train which compelled the Midland alteration / 
(2) Whether 7 hours 55 minutes is or is not a longer time than 


7 hours 41 minutes! (1) I have telegraphed to Bristol, and have | 


a reply that ‘the Midland does not miss the connection at 
Bristol.” The Great Western passengers arrive at 9.20 a.m., and 
depart by the Midland Scotch express at 9.45. Your correspon- 
dents do not mention that train in their letters, and certainly, if 
I were to travel from Bristol, I should prefer 9.45 to 9.5, 
“W. M. A.” appears to have timed the wrong train. 
“W, M. A.” can show me any real case of “deceleration,” I will 
rife with the train, and if | find it to exist, then the attention of 
the company shall be directed to the case with a view to alteration. 
Leicester, September 19th, CLEMENT E, STRETTON, 


Sin,—I am vexed to find that, in comparing Midland speeds of 
former times with those of to-day, 
the Midland express leaves Bristol.” Of course I meant to write 
‘September, 1898,” W. M. A. 

September 21st, 





POSITION OF DRAUGHTSMEN. 
Sin,-—Presuming upon experience dating from early in the fifties, 
vequired in so many offices, you will, | am sure, excuse my few 
remarks upon the above article you have in your issue of the 
fth inst. 

I have on severa! occasions before contributed to correspondence 
under the same head in your columns, and am constrained to 
reiterate my opinions, increasing in a firm conviction that 
draughtsmen do not aim at the general desire of bettering their 


position—i.r., that they are inclining towards a_retrograding | 


position, Engineering establishments have increased greatly with 
the times, conseyuently more men are employed, but they are of a 
standard that ranges between 4in. and Qin., using, with your per- 
mission, the parlance of the drawing-oftice. They are not exactly to 
blame for this wanting in inches; it rests more with the employers, 
who fill the office with young, inexperienced men, and necessarily 
those who merely waste paper by drawing out designs that are im- 


f Siemens-Martin iron, Fluss-eisen, or other appellations | ticability, and not absurdities. 


| is correct as regards drawings. 


e first desideratum, so as to show no welding lines and | quently much, although as a rule they are very indifferent corre- 
orgings made from a steel ingot, where a ductile and | spondents, 


Let employers seek good men of more mature age, which means 


toughness against percussion, which nothing but best | experience, and less mistakes. A man of 50 with good sight is 


Mr, Austin, another correspondent, 
Draughtsmen should consult 
patternmakers and moulders, and learn the capabilities of the 


worth any two of 25 or older. 


e nature of the material is disguised under the | various machines, so that his working drawings are within prac- 


I could say much more for and 


against, but shal follow the correspondence, and may later on have 


| more to say upon this > a subject. J, GILLAIRD, 


London, September 20t! 





Sir,—Your correspondent ‘‘Oppressed Engineer” must have 
been hard hit by your leading article last week. On his own 
showing he merely recognises the draughtsman as a necessary evil, 
so that very little good can be expected from him, His remarks 





| on the the self-acknowledged incompetence of draughtsmen surely 


According to this I am | 





(2) | 


If | 


I wrote ‘‘In September, 1897, | 


shows the difficult nature of their work, unless we are to assume 
that only the refuse of the engineering profession become 
draughtsmen. 

His whole letter shows him t2 be against paying a good salary 
even to a good man, for he says, ‘‘It is not wise to pay such a man 
too much, or to praise him,” and yet he says, ‘‘ On no account let 
him go.” He pls insult to injury by suggesting that it is well to 
‘‘bear with him and to show him little kindnesses; and 
it will be found useful to encourage him to marry on a small 
income.” He would encourage his good man to endanger his own 
happiness and that of his wife by entering on a life of hard work 
and small pay, with the additional anxiety of a growingfamily. Such 
meanness cannot be very general in English engineering circles, 
and such men as this ‘‘ Oppressed Employer” have never helped 
England to rise to her present position, and never will. They are 
a disgrace to the engineering profession. What kind of creature 
in the shape of a good draughtsman is this employer going to get, 
and how long does he remain a good man under these circum- 
stances / 

I should like to know what this employer has tosay to bis perspiring 
foreman patternmaker, when he ‘constructs a pattern which he 
is certain cannot be right.” Whether the draughtsman be right or 

| wrong, the patternmaker would surely deserve all the language at 
the manager's command, since a short conference with the 
draughtsman would generally put things right before any great 
harm was done, 

Has ‘* pf em Employer ” really been trying to get ‘‘a really 
first-rate draughtsman for less than £2 a week “—one 
who with this munificent salary would not ‘‘ grumble if he has to 
do a night's work extra two or three times a week in a time of 
pressure /” He says he cannot put him on a level with the fitter 
and offer to pay him for the night work, though he has no con- 
punction in getting him to do more important and responsible 
work for, probably, less pay. Does it not occur to him that an 
advance in salary would be a way out of the difficulty, especially 
if he be a good man in receipt of a lordly £2 a week ! 

If it is worth while having a drawing-office at all, is it not worth 
while paying a draughtsman for his work! It is just such 
employers as this ‘‘ oppressed ” one who have bullied the workmen 
into forming and maintaining their trades union. A. L. 

September 19th. 











| ENGINEERING NOTES FROM SOUTH AFRICA. 
(From our own Correspondent.) 

THERE has been rather more activity of late in the demand for 
machinery and engineering material. Some fair orders have been 
given out for mining plant, and the demand for electric lighting 
apparatus is brisk. A battery of seven new Babcock and Wilcox 
| boilers has been ordered for the De Beers mines, Kimberley, and 
| the new Modderfontein Company has contracted for an engine of 

1000-horse power. This will be probably the largest engine in the 
| Transvaal, and it will supply power for the battery and the electric 
| lighting, haulage, and pumping plant. A steady demand for 
| plant is coming to hand from the Witwatersrand mines in connec- 
tion with new slimes plants. The demand for railway material 
is slack, though the Netherlands Railway Company, of the 
Transvaal, has still some thirty locomotives building for it in 
Germany. 

Additional wharf plant is on order for Capetown and Durban, 
and an agitation is going on in both places fcr still further in- 
crease of unloading and loading appliances. 

Progress continues rapid in the methods of mining on the Wit- 
watersrand. The burning mechanical problem of how to increase 
| the efficiency of air compressor and rock-drill plant is receiving a 
| great deal of attention. The re-heating of the air is being dis- 
| cussed as a means of economy—first, because it would increase the 
| volume, and, secondly, because it would admit of its being used 
expansively, Some very good results have been obtained in air- 
compressor practice at some of the Rand mines, but there is still 
room for further advance, With the great advantage which com- 
pressed air will possess over electricity as the mine workings of 
the Witwatersrand go lower and lower, the question of its most 
economical application will grow in importance. 

As to gold extraction itself, improvements are still being made in 
the cyanide process. According to Dr. Loevy, President of the 
| Chemical and Metallurgical Society of South Africa, any further 
| advances in regard to the solution of gold by cyanide must be of a 
| mechanical nature. Dr. Loevy thinks, however, that there is room 
| for improvement in the study of the effect of temperature upon 
| the working of the cyanide process. In his presidential address, 

Dr. Loevy congratulated the English chemists on their discovery 
of new atmospheric elements, and had an uncomplimentary 





practicable. Too frequently a young man can copy a drawing, and if | reference to the unscientific claims made by Dr. Emmens, of 


possessed of a taste for colouring and effect, runs off with an idea 
that he is a draughtsman, whereas he is worse than useless ; he 
produces a pretty-looking and effective drawing, which when 
detailed and got, or rather I ought to say, an attempt is made to 
get, out for working drawings, a mistake is discove 
an entire, or at least a partial reconstruction, for it seldom happens 


that you can alter any one part without necessitating further | 


alterations. Then they are wofully at sea as regards strengths of 
various parts ; tables and formulas are in 75 per cent. theory only. 


Who can help them! The chief—they will not go to him, and in fifty | 


out of one hundred cases he is just as much at sea as they 
are, 
mechanical ability, but for organising or other abilities well 
understood in drawing-offices. Another and principal cause arises 
from jealousy. You express a surprise that they do not, as a 
body, strike. There is no unity among them ; this is well known 
among employers, and not unfrequently taken advantage of. 
Again, hundreds have no ambition above the board, consequently 
deserve the ‘‘ whips and scorns” they court. I was, some years 
since, informed by a North Country employer “‘ that at my age 
brain power had departed.” He was about my age, so I begged to 
return the compliment. He saw then that his remark was not 
courteous, and offered me the appointment, which 


was pen 
declined, My creed has always been, ‘‘ Respect me, and I will you.” | 


Until employer and employed respect each other, there will be no 
good results. I am not surprised at the experiences of your corre- 
spondent ‘‘ Oppressed Employer” in last week’s issue. I should 
say that he had advertised on the assumption of getting something 
that the tone of advertisement did not specify. I would again 
urge all advertisers to state what they require—class of work 
done, hours, terms, and position. Age means experience, if 
having served an apprenticeship. Position means ability. Terms 
offered mean the former combined. All draughtsmen should have 
some commercial experience, but unfortunately 75 per cent. have 
next tonone, A man’s experience should date from after appren- 
ticeship, not inclusive. The diction of replies will decide fre- 


that requires | 


Again, too frequently these chiefs are not chosen for their | 


‘** argentaurum ” fame. 
| The proposal for a railway up the side of Table Mountain has 
| been revived, and is being discussed in the Capetown Press, The 
| height of the mountain is 3582ft. 

Excellent reports are forthcoming as to the prospects of gold 
| mining in Rhodesia, and large orders for machinery are likely to 
be given out shortly from that district. 

The Town Council of Johannesburg is raising a loan of £150,000 
| for the extension of the work of its lighting department. The 
new plant to be ordered out of this loan comprises a carburetted 
water-gas plant, two sets of 300-kilowatt three-phase generators, 
with compound condensing engines and boilers of 600-horse power, 
two direct-coupled exciters of 30 kilowatt each, condensing plant, 
and other accessories. The present production of electricity by 
| the Municipal Lighting Department and by Messrs. Siemens and 
| Halske, under their sub-contract, is about 106,000 units monthly. 
The capacity of the gasometer is 150,000 cubic feet. Another 
municipal proposal is for an electric tramway system, for which 
the existing tramway company and another private concern are 
also seeking concessions from the Government. 








NEW ZEALAND. 





THE railway statement by the Minister for Railways, the Hon. 
A, J. Cadman, has been presented to the House, showing the 
results of working the New Zealand railways for the year ending 
March 31st last. A satisfactory year’s working is shown—an 
increased net return of £21,713 over the previous year. 

Special facilities are offered for the increase in passenger tratftic 
by the issue of cheap excursion tickets, the gross total for school 
and holiday excursion tickets for the year being 530,006 in number, 
bringing in £86,392, showing an increase of 73,290 excursionists 
and £17,337 over the past year. 

The tonnage of goods and live stock shows an increase of 








167,619 tons carried and £63,792 increase in revenue over last year. 

Large reductions have recently been made in the carriage of 
sheep. bat these reductions have been fully justified is shown 
by the following increase in traffic carried :—Number of sheep 
carried: 1894—5, 1,519,921; 1895—6, 1,839,712; 1896-7, 
1,964,110 ; 1897-8, 2,356,595. 

Further reductions in various classes of traftic have been effected 
during the year, principal among these being the rates on frozen 
meat. The total value of the reductions, based on the existing 
traffic, is estimated to involve a loss in revenue amounting to 
£12,000 per annum. Working expenses have increased from 
£789,054 in 1896—7 to £857,191 in 1897—8, the train mileage 
showing an increase of 257,265. In the expenses on account of 
locomotive power £4335 has been spent on new locomotive work. 
The railways have been severely handicapped on account of the 
shortage of rolling stock. Although the traffic in all directions 
has increased in great proportions the capital stock since 1895 has 
been increased only by 4 locomotives, 45 carriages, 3 brake vans, 
and 504 wagons. ‘The Minister for Railways believes it is necessary 
for a considerable expenditure to be incurred on open railways, so 
as to place the management in a position to cope with the increased 
business, and it is his intention to ask Parliament for a vote of 
£200,000 for that purpose. A recapitulation of the working for 
the year and comparison with the corresponding period of previous 
year is given in the following statement :— 
Year ending 
March, 1898. 
£15,993,903 


Year ending 
March, 1817. 


Cost of construction, lines open .. £15,577, 392 





Cost of construction, per mile open £7,779 
Total milesopen.. .. .. .. «. 2,056 
Average miles open for the year .. 2,043 
Grossrevenue .. .. .. .. *£1,376,008 
Working expenses £857,191 
SO re ere £518,817 £497,104 
Working expenses to earnings, per 
cent, am ae, cae ad eae Lee 62°30 61°35 
Earnings, per average mile open .. £673 £638 
Working expenses, per average mile 
open oe «6 66 «0 «6 a0 £419 
Net earnings, per «average mile 
ANT Tis ind de a laal oe £254 
Gross earnings, per train mile .. 7s. 6d. 
Working expenses, per train mile 4s. 8d. 
Net earnings, per train mile .. .. 2s. 10d. 
Net earnings to capital, percentage £3 4s. 10d. 





Passengers carried, exclusive of 





season tickets .. .. 4,439,487 
Goods and live stock, tons 2,461,127 
Train miles ... ory ee 3,409,218 


Locomotives . . 





Carriages ne Pe a » 529 
Wagons and brake vans .. .. 8,975 8,611 


A dispute in the engineering trades in New Zealand has been 
pending for some time past ; the matter was brought before the 
Court of Arbitration in that Colony. Certain demands as regards 
hours of labour, payment for overtime, number of apprentices 
engaged, &c., were made upon the employers by the Society of 
Engineers. 

The Court has now given its award, of which the following is a 
brief summary : 

Forty-eight hours is fixed as a week's work ; in no case shall a 
workman be required to work more than 8} hours any one day ; the 
rate of wages to be that agreed upon between the employer and 
employed. Overtime worked in the manufacture of agricultural 
machinery sold at catalogue prices to be paid ordinary rates, as is 
overtime worked in repairing machinery belonging to the employer. 
All time worked on recognised holidays to be paid time and a- 
half. Night shifts carry 2s, extra per night, in addition to the 
ordinary wages, but unless three consecutive night shifts are 
worked ordinary overtime rates to be paid. 

No restrictions have been made as regards the number of 
apprentices, nor any discrimination as against unionists on the part 
of employers. Unionists and non-unijonists to work together in 
harmony, and to receive equal pay for equal work. The word 
‘“‘workmen,” includes journeymen fitters, turners, brass finishers, 
coppersmiths, millwrights, milling machinemen, blacksmiths, 
patternmakers, borers, planers, slotters, and other machinemen. 








CATALOGUES. 


Webster and Bennett, Coventry. Illustrated catalogue of ma- 
chine tools.—This is a handsomely bound book of over 100 pages, 
divided into seven sections, as follows :—Profile milling machines ; 
horizontal and vertical milling machines ; capstan lathes ; light 
lathes ; general machinery ; and American machinery. 

The Safety Concentric Wiring Company, Limited, 34, Victoria- 
street, Westminster.—This is an illustrated /rochuve devoted to a 
description of the concentric system of electric wiring. 

The Lamp Manufacturiug Company, Limited, Leonard-street, 
London. Illustrated 1898—9 catalogue of petroleum lamps of 
every description, railway, street, and shop lamps for gas and 
oil—A more comprehensive catalogue of the sort it would be 
almost impossible to find. 

We have received from the Electrical Standardising, Testing, 
and Training Institution, Faraday House, a neat little pamphlet 
of their revised scale of fees for standardising and testing, a pam 
phlet on the training of electrical engineers, and a syllabus of the 
course of training at this much-appreciated institution. 











THe ANNUAL EXCURSION OF THE CALEDONIAN RAILWAY 
employés in the locomotive department at St. Rollox was held 
on Saturday last, when upwards of 11,000 persons were carried 
by ten special trains to Dundee, Each train was made up of seven- 
teen coaches and was hauled by one of the latest types of express 
~~ Amongst those present were, Mr. Edward Cox and 
Colonel Neilson, directors of the Caledonian Railway, Sir John 
Leng, M.P., Mr. Edmund Robertson, Q.C., M.P., the Lord Provost 
of Dundee, the City Treasurer, the City Clerk, Mr. Norman D. 
Macdonald, and Sir James Thomson, general manager, and Mr. 
Graham, chief engineer, the last of whom fifty-one years ago drove 
the first locomotive on this line somewhere near Beattock. The 
return fare for the journey of 180 miles was fifteen pence. The 
McIntosh express engines behaved admirably, we are informed, and 
with seventeen heavily-laden coaches maintained for the greater 
part of the journey a speed of 60 miles an hour on the level. 


Luoyp’s REGISTER APPOINTMENT.—Mr. Samuel J. P. Thearlo, 
one of the senior ship surveyors to Lloyd’s Register of Shipping, 
whose early training was obtained in the Government dockyards, 
and who for the past sixteen years has been on the Glasgow staff 
of the Register, has been appointed to the principal surveyorship 
in the Tyne district. Mr. Thearle is the author of several Gadter 
text-books dealing with naval architecture, the best known of 
which is ‘*‘ Naval Architecture, Theoretica! and Practical,” which, 
with the atlas of plates by which the text is copiously illustrated, 
have long been the standard text-books in technical schools, and 
especially in the classes held throughout the kingdom under the 
auspices of the Science and Art Department, South Kensington. 
Apart from these works, Mr. Thearle’s pen has been largely em- 
ployed in the cause of promoting a sound fundamental knowledge 
of both the science and practice of shipbuilding amongst students 
and others. In the summer of 1893 he was one of a deputation 
of leading surveyors sent by Lloyd’s Register to the United States 
to acquire information on the spot and report regarding the 
technical and commercial aspects of shipbuilding on the great 
lakes and on the seaboard, and to pave the way for the increased 
influence of the Registry in America. During the whole period of 
his connection with the Clyde his unvarying courtesy, cheerful 
personality, as well as his high professional attainments, have 
earned for him the warm respect of the entire shipbuilding com- 
munity. Mr. Thearle will leave the Clyde district for his new 
sphere of usefulness in the course of four or five weeks, 





310 


THE ENGINEER 





SEPT. 23, 1898 
—————— 








COMPOUND HORIZONTAL ENGINE 


THE EDWARD P, ALLIS COMPANY, MILWAUKEE, U.S.A., ENGINEERS 
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Fig. 1i—-AMERICAN ENGINE FOR THE CENTRAL LONDON RAILWAY 


AMERICAN ELECTRICITY SUPPLY ENGINES. 





Tur engines and dynamos for the Metropolitan Electric 
Supply Company, of London, are of American make, sup- 
plied by the Westinghouse Machine Company and the | 
Westinghouse Electric Company. There are three verti- | 
cal compound engines of 2500-horse power each, driving | 
three two-phase alternating generators of 2000-horse power, | 
the armature of each generator being coupled direct to the | 
engine crank shaft, the engines and generators being in 
separate bed-plates. The engines are of the marine type, 


engaged in the production of blister steel. 
figures show the manufacture last year of all kinds of malle- 
able iron and steel and value :— 


The following 


Tons, 








Unwelded blooms and raw bars 





Unwelded ingot metal 28/952)496 
Blister steel and others 200,340 
Totals 464,760 47,840,631 


Of the first-named kinds, blooms and raw bars, the maxi- 


|}mumn production was that of Orebro liin with 39,178 tons, 
and of the total manufacture 177,525 tons, or 93°6 per cent., 


with box-casting bed-plates. The cylinders are 36in. 


and 55in. by 36in., the high-pressure cylinder having a 
double-port piston valve, and the low-pressure cylinder having 


two single-port slide valves. They will work nominally at 
140 lb. pressure and 120 
revolutions, but can be run 
at 145 revolutions, with a 
pressure of 200 lb. if neces- 
sary. The maximum actual 
horse-power is 3500-horse 
power, worked as a non- 
condensing engine; each 
engine can develope 2500- 
horse power at 133 revolu- 
tions, with 100 lb. of steam 
at the valves. Ample bear- 
ings and means of lubrica- 
tion are provided, the 
engines being intended to 
run for long periods with- 


out stopping. <A single 
weight inertia governor 


controls the high-pressure 
valve, and can be adjusted 
while the engine is running. 
\ permanent indicator ring 
is fitted to each engine. 
The generators have a 
nominal output of 2000- 
horse power, and will de- 
liver two-phase currents at 
a pressure of 500 volts. 
The stationary field sur- 
rounds the armature, and 
is split so that the two 
parts can be moved apart, 
allowing the armature to be 
inspected. The commercial 
efficiency, or ratio of elec- 
trical output to mechanical 
“input,” is 95 per cent. at ere 
full load, 94 per cent. at ——— eo ae 





were turned out by the Lancashire method. By the Franche- 
Comté method 10,118 tons, or 5°4 per cent., were returned, 
and by others 1919 tons, or 1 per cent. The following figures 
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three-quarter load, and 91 
per cent. at half load. The 
combined efficiency of en- 
gine and generator at full load is 90 per cent. Fig. 1 above 
showsone of the six horizontal cross-compound direct-connected 
engines for the Central London Underground Railway, having 
cylinders 24in. by 48in. and 46in. by 48in. For Mid- 
dlesbrough, three similar engines have been built, with 
cylinders 16in. by 36in. and 32in. by 36in. Three other 
engines have been sent to Buenos Ayres, and four have been 
sent to the Government Tramways for Sydney, New South 
Wales, These engines for Australia have cylinders 26in. by 
48in. and 48in. by 48in. 
cross compound engines, with direct-connected dynamos. 


These engines have cylinders 20in. by 42in. and 40in. by 42in. | 








‘THE IRON AND COAL TRADE OF SWEDEN. 
(Continued from page 278) 





As regards the manufacture of malleable iron and steel 
last year in Sweden, we learn that there were 132 works in 
operation for this purpose, as against 137 works in 1896. 
They were situated in eighteen liin, Orebro ciaiming 24 
works, Kopparberg 22, Vestmanland 15, &c. In this manu- 
facture were employed 287 Lancashire hearths, situated in 
twelve lin; 19 Franche-Comté hearths, situated in 9 lin; 
21 Walloon hearths, situated in 3 lin, whilst 13 hearths 
of other kinds were in operation, the total being, therefore, 
340 hearths of all kinds. Only 4 puddle furnaces were in 
operation—the same number as in 1896—whilst in the ingot 
industry there were in operation 77 furnaces, viz., 29 Bessemer, 
44 Martin, and 4 crucible. In addition, 6 furnaces were 


| has increased no less than 23,535 tons, 


Fig. 2 shows one of six vertical | 


Fig. 2—AMERICAN ENGINE FOR THE DUBLIN ELECTRIC TRAMWAYS CO. 


show the manufacture of blooms and raw bars during the 
last quinquennial period :— 


Tons 
1893 225,582 
1894 .. 204,517 
1805 .. 188,726 
1896 .. 188,396 
1897 .. 189,632 


It appears that the make of these kinds of iron was falling 
off in 1892—95, but has remained fairly stationary since. 
The production of ingots was 107,679 tons (39°3 per cent.) ; 
Bessemer, 165,836 tons (60°5 per cent.) ; Martin and crucible 
ingots, 691 tons (62 per cent.). The make of these kinds of 
iron during the periods 1892—97 was as follows :— 


Bessemer. Martin. Crucible. Total. 
1892 .. 82,422 .. 76,556 ie (BI a 159,599 
1893 .. 84,398 81,889 558 166,845 
1894 .. 83,332 84,003 510 167,835 
1895 .. .. 97,820 99,259 598 197,177 
1806 . .. 114,120 142,301 604 257,025 
1897 .. .. 107,679 . 165,836 691 274, 206 


If we compare the make of the last two years the interest- 
ing fact appears that whilst the Bessemer manufacture has 
fallen off 6441 tons, the manufacture of Martin steel 
and that of 
crucible steel 87 tons; therefore the total shows an 
increase of 17,181 tons, or 6'7 per cent. Since 1892 the 
manufacture of ingot metal has increased 114,611 tons, 
or 72 per cent., whilst the output of welded iron has decreased 
145,794 tons, or 19 per cent. By the basic dephos- 
phorisation process was produced last year 73,816 tons of 
ingots included in the above figures, of which 26,373 tons 
were Bessemer, 47,205 tons Martin ingot, and 238 Martin cast 





goods. More than one-half of this quantity was 

at the Great Domnarfvet Iron amd lhesbeseke be po 
tons, while the well-known Avesta and the Hofors pe 
turned out respectively 12,460 tons and 8022 tons, The — 
process is gaining steadily in favour with the Swedish ag 
masters, as the following figures for 1893—97 will show: 





Bessemer. Martin. Martin cast goods. Total 

Tons. Tons. Tons, Tone” 

1893 8,419 15,010 38 28,467 
1894 10,954 15,240 50 26944 
1895 17,824 19,934 s4 87'Be9 
1896 21,675 40,017. 100. 61 769 
1897 26,373 47,205. 238 f 73,816 


Thus since 1893 the manufacture of basic Bessemer pj, 
has increased 213 per cent., that of basic Martin pig 914 = 
cent., and that of basic Martin cast goods 526 per cent, ai 

Turning to the manufacture of iron and steel goods, wo 
learn that the total make last year was 332,559 tons, valued 
at 51,483,682 kr., as against 342,369 tons in 1896. Of last 
year’s production 45°38 per cent. was returned from welded 
iron, and 54°62 per cent. from ingot metal. The principal 
items of manufacture were, the figures for 1896 being given 
in brackets:—Bars and steel, 155,991 tons (176,377 tons) 
blooms and billets for export, 13,705 tons (20,678 tons): 
fashioned iron and steel, 7840 tons (8246 tons) ; hoops and 
nails, 74,285 tons (70,347 tons); rod iron, 24,234 tons (23,149 
tons); mains and pipes, 22,827 tons (33,500 tons) : heavy 
plates, 15,441 tons (16,367 tons) ; steel rails, 112 tons (299 
tons); tires, 1602 tons (1366 tons); axles, 2499 tons (1798 
tons) ; anchors, &c., 1904 tons (1615 tons), ke. Nearly all 
the blooms and billets exported were turned out in the Gefle. 
borgs liin. Bars and steel were turned out in seventeen jin 
Vestmanland heading the list with 31,222 tons, Kopparbery 
coming next with 28,700 tons, Gefleborg 21,730 tons, Orebro 
20,660 tons, kc. In the output of nails Orebro stands highest 
with 20,000 tons, and Kopparberg next with 16,400 tons, &c. 
In fact, nearly all the iron and steel goods came from the 
central counties. The make of bars being the most jm. 
portant of Swedish iron industries, we give the following 
figures of output in 1892-1897: 


1892 
1893 .. 
1894 .. 
1895 .. 
1896. 
1897 set heekoy Ss Pai bee a ane 
The following interesting table shows the development of 
the methods adopted in the manufacture of bars in Sweden 
either by forging or rolling :— 





2 ARE 
=10,055 





By forging By rolling. 
Tons. Per cent. Tons, Per cent. 

1892 46,693 34°1 90,306 65°9 
1893 43,072 31°8 02,479 68°2 
Isv4 39,735 29°5 94,896, 70°5 
1895 37,381 117,229 .. 75°8 
1896 37,079 .» 426,171 ‘ wr 

1897 34,971 24°8 . 105,938 .. 2 


It should, however, be pointed out that as regards the 
falling off last year of the make of bars by rolling and increase 
by forging, the former deficiency is made good by an increase 
of the manufacture of finished iron and steel goods. Of last 
year’s production of forged bars and steel 29,737 tons, or 85:0 
per cent., were forged from blooms ; 4916 tons, or 14°1 per 
cent., from ingot metal; and 318 tons, or 6°9 per cent., from 
blister steel; while the rolled bars and steel were rolled from 
65,065 tons, or 61°4 per cent., of hardened iron and steel; 
1684 tons, or 1°6 per cent., from puddled iron ; and 39,189 tons, 
or 37:0 per cent., from ingot metal. Forged bars are turned 
out in six and rolled bars in twelve lin. Orebro returns the 
largest quantity of forged bars, viz., 8063 tons, and Vestman- 
land the largest quantity of rolled, viz., 25,746 tons or one- 
fourth of the total make. 

The following is a résumé of the production of other mctals 
in Sweden, 1897—96:—Gold, 1134 kilos., value 280,000 kr. 
(1896, 1144 kilos.); silver, 2219 kilos., value 155,000 kr. 
(2082 kilos.) ; lead, 1480 tons, value 284,700 kr. (1530 tons) ; 
copper, 289 tons, value 254,240 kr. (249 tons). 

Coming to the Swedish coal industry, it appears to be 
making good progress. The coals are anthracite, and found 
only in the southernmost provinces. The quality is excellent, 
and the coals are largely used on the southern railways, the 
engines having been fitted with special grates for their con 
sumption, and also for domestic purposes. Seven fields are 
under working, and the total output last year was 224,343 
tons, of which 53:1 per cent. were best and 38°35 per cent. 
second quality ; value 1,610,000 kr. The output in 1895—7 
has been as follows :— 


Tons. 
199,933 
105,950 


223,652 


1893 
1894 .. 
1895 .. 
1896. 
MT SG ae! neh Sh ee Saha ea el ade ea ce 
Among miscellaneous items of the Swedish industry may 
be mentioned that in 1897 1614 motors were employed in 
it—483 in mines and 1131 at works. Most were water 
turbines (1137), and only 334 steam motors, the total force 
being 63,000-horse power, of which 48,600-horse power fall on 
the water motors, 13,000-horse power on the steam engines, 
and 900-horse power on others. Naturally the leading iron 
and steel-producing county, Kopparberg, boasts the greatest 
force, viz., 13,800-horse power, Gefleborg coming next with 
12,200-horse power. Orebro boasts no less than 278 water 
motors of 9300-horse power. The total number of hands 
employed in the Swedish mining industry last year was 
28,590, as against 28,000 in 1896, the iron industry claiming 
no less than 70 per cent. There were 21 fatal and 68 minor 
accidents. In the mining industry were employed 53% 
women, more than one-half being engaged in the iron and 
steel industry, of whom 208 were under eighteen. 











Mvcu interest has been aroused amongst American 
shipowners as to the action the United States Government _ 
take with regard to the many vessels it acquired prior to anc 
during the war. Some owners contend that the vessels, being the 
property of the people, cannot be —— of without authority 
from Congress. It is believed that the swiftest yachts will “4 
retained for use as despatch boats ; it is also understood that the 
Government will retain the repair and ambulance vessels, and perhaps 
a few converted cruisers, while the colliers and transports will a4 
doubt be disposed of by auction. Should it be decided to sell the 
colliers and transports, which are foreign-built, serious a poem 
is likely to be offered by shipowners in the States, who will — 
to this large and sudden accession of tonnage to the United ~~ 
mercantile register, says Fairplay. The Navy Department ba 
appointed a special board to report on the advisabilit of cag Tt 
certain classes and types of vessels in the permanent ranch of i ‘Se 
service, with recommendations as to the course to be pursuce 
regard to the others, 
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qHE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


igs were made by purchasers on ‘Change in Birmingham to- 
‘Thursday —as to the probable course of the market for next 
uarter, since the iron trade quarter day will soon be here, These 
4 vestigations resulted in declarations of firmness in all departments, 
oe it seems quite unlikely that the new trade period will be 
entered upon with anything approaching to a weakness of the 
market. ‘The strength of the northern markets contributes to this 
sition, and so do the latest advices from the States, which declare 
the iron and steel trades of that country to be in ‘‘a condition of 
activity and prosperity which is probably unparalleled in the entire 
history of the trade.” Even tinplate prives there are stated to be 
dearer, the proposal for a tin-plate trust having been taken. up 
ain. A somewhat uneasy feeling in the Midlands is occasioned 
by the position of the miners’ wages question in the federation area, 
owing to the unexpected attitude of the men in declining the 
offered 24 per cent. immediate advance in the hope of securing 
more ; but it is expected that whatever may be theexact outcome of 
the resumed negotiations of next Thursday, wages will certainly 
not go down, the probabilities being all in favour of an advance. 
This will sustain the fuel markets, and therefore iron and steel 
masters hereabouts in making their calculations for the coming 
quarter are expecting to have to pay quite as much as recently for 
fuel, if not indeed more, and consequently they are keeping up iron 
and steel quotations firmly ; in fact, in some departments from 
ls, 6d, to 2s, 6d. more per ton is being asked for forward delivery. 
This was the case in particular this afternoon, in regard to merchant 
bar iron, £6 10s. being quoted for spot transactions, but an extra 
2s, 6d. being asked for supplies for next quarter, thus bringing the 
forward figure up to £6 12s. 6d. 

The South Staffordshire Unmarked Bar Makers’ Association 

adhered to their £6 5s. quotation for ‘‘common” iron, though 
some grades could be got from outside firms at various figures 
down toa minimum of 7s. 6d. below the association price. The 
‘list’ houses have lately been well off for orders on their £7 10s. 
basis, and their position continues very favourable. Considerable 
orders for boiler plates have recently been booked at £8 10s. to £9, 
the boiler yards of this district, and of most other parts of the 
kingdom, being very actively engaged. Gas strip inquiries are 
decidedly more numerous at £5 17s, 6d. per ton. Large quantities 
of sheets for deep stamping purposes are changing hands at £9 10s, 
to £10 for superior qualities. For galvanised corrugated sheets 
£9 15s. to £10 5s. is still asked, f.o.b, Liverpool. The steel makers are 
full of orders for boiler plates, angles, bars, &c. Engineering plates 
are quoted £6 5s, to £6 10s.,and girder sections and angles £6 to 
£6 2s, 
Staffordshire cold blast and other foundry qualities of pig iron 
are now realising the best prices obtained for some years, owing to 
the general activity among engineers and ironfounders, The high 
rates of forge pig iron are due to some extent to the rise in foundry 
iron, but principally to the limited production and absence of 
stocks. Staffordshire cinder pig is 42s, 6d. to 43s. 6d., part-mine 
46s, to 48s., ordinary all-mine 52s. 6d. to 55s., best ditto 66s. 6d. 
to 69s, 6d., and cold-blast ditto 92s. Ordinary all-mine foundries 
are 67s, 6d. upwards. For North Staffordshire forge 46s. to 47s. 
is asked, whilst Nottinghamshire, Derbyshire, and Leicestershire 
brands realise from 47s, to 48s, 6d., with a good sale. 

Engineers, machinists, and railway wagon builders hold extensive 
orders, and a brisk demand exists for railway nuts and bolts, and 
other fastenings. Steam pumps for mining purposes and electrical 
plant is affording a good deal of the current work. Some good 
orders are in hand for iron and steel girder and bridge work, whilst 
among the heavy ironfounders iron and steel works castings are 
just now demanding a good deal of attention. 

The subscriptions from this district to the Amalgamated Society 
of Engineers are being paid very regularly, there being apparently 
a great unanimity of opinion as to the desirability of replenishing 
the central exchequer after the late strike. A financial statement 
received this week states that the Society ended the late dispute 
with £134,000 as the remnant of the £360,000 which they had in 
hand when it commenced ; and the Society has now on hand about 
£180,000, and it expects to recover its former strong position, if 
trade keeps good, in about a couple of years. The relations 
between employers and employed in the Midlands are quite 
harmonious, 


InQv! 
day— 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—In the iron market here a steadily increasing 
weight of business is the general report, and there was a fully 
attended 'Change meeting on Tuesday, with hardening prices, and 
an active inquiry both for raw and manufactured material. In 
pig iron transactions of considerable weight have been put through 
during the past week, and there is a good deal of business offering 
in the market, with the result that prices have been showing a 
decided upward tendency. Lincolnshire makers, who have been 
booking in large quantities, have put up their basis prices 6d. per 
ton, which, however, in some cases only brings them to what 
they have previously been getting. Delivered Manchester district, 
No, 4 forge is now quoted 45s.; No. 4 foundry, 45s. 6d., and No. 3 
foundry, 47s, 6d. net cash. Local makers have made no 
change in their quoted rates, but they are very firm at their 
maximum prices of 47s, 6d. for forge to 50s, 6d. for foundry, less 
25, and much the same remark applies to Derbyshire foundry, 
which remains at 50s. to 51s. net cash, delivered Manchester. 
With regard to outside brands offering here, Middlesbrough shows 
a continued hardening, 51s. 4d. being now the minimum, with 
makers quoting as high as 51s. 10d. for some special brands, net 
cash, delivered by rail Manchester. Scotch iron is also dearer 
52s, 3d, to 52s, 6d. for Eglinton, and 5ls. 9d. to 52s. for Glengar- 
nock, net prompt cash, delivered Manchester docks, being now 
the average quotations, 

The Lancashire finished iron makers, at a meeting held on Tues- 
day, had under consideration the advisability of an advance in 
prices, but it was reported that South Staffordshire makers were 
still competing at very low figures, and although makers here 
Were quite in a position to put up their prices, it was not thought 
desirable to officially announce any actual advance. In bars, 
however, makers, who are mostly fully engaged over the next 
month or six weeks, and cannot entertain new work on which to 
commence delivery much within the above-named period, are in 
the majority of ‘cases declining further orders, except at an 
advance of 2s, 6d. on the basis rate, and the minimum for Lanca- 
shire bars may now be taken as £6 2s, 6d., with £6 5s. the lowest 
quotation for North Staffordshire qualities delivered here, Sheets 
Show no appreciable improvement, with £7 to £7 2s. 6d. still 
about the average figures ; but hoops are strong at the Associa- 
list rates of £6 10s, for random to £6 15s. for special cut 
engths, delivered Manchester district, and 2s, 6d. less for 
shipment, 
PR. the steel trade prices continue to move steadily upwards. 
oe have been further advanced 6d. per ton, 62s, 6d. to 
di i; 6d., less 25, being now the average for No, 3 foundry qualities 
6 “tp here. Local billets have hardened up to £4 lis. 3d. net 
cash ; Lancashire bars are now quoted £6 10s., with other qualities 


= bog to £6 17s. 6d.; common steel plates £6 15s,; and boiler 
vista £7 7s, 6d, to £7 10s., delivered in the Manchester 


From all sources re i 
es representing both the employers and the work- 
pe reports continue to show activity fully pe drachre in practi- 
Ps A departments of the engineering trades, and the outlook 
e future in every way satisfactory as regards the weight of 





new work coming forward. The returns issued by the Amalga- 
mated Society peg eee are of a similarly satisf; A "y charact 
to those of the Steam Engine Makers’ Society and the United 
Machine Workers’ Association, of which I gave particulars last 
week. The proportion of out-of-work members in the Amalga- 
mated Society of eer is now only 2} per cent., which 
represents a considerable reduction as compared with the previous 
month’s returns, whilst a further decrease is anticipated as a result 
of the settlement of the South Wales coal dispute. In the Man- 
chester district, the tendency is also towards a diminished 
unemployed list, but the society has still about 4 per cent. of 
its local members on donation, which is pect 3 by the 
officials as a rather high figure considering the state of trade in 
the locality, and is partially attributed to ‘‘the excessive amount 
of overtime which is being worked ” in the district. Reports as 
to the condition of trade continue of a most favourable character, 
and the present briskness has resulted in advanced wages being 
secured by negotiation in Belfast, Hull, Kilmarnock, Dumbarton, 
and Dowlais. Locally, wages and labour questions are here and 
there causing some trouble, but any disput together out- 
side the Employers’ Federation, and the employers in the above 
organisation are passing through the present period of exceptional 
activity with a remarkable absence of friction between themselves 
and their workmen. 

The syllabus which has been prepared for the ensuing session of 
the Manchester Association of Tes is one of exceptional in- 
terest, and includes questions of special importance, which are 
certain to give rise to some critical discussion. The session will be 
opened on October 8th by a visit to the grain elevator which has 
been erected on the Manchester Ship Canal, after which the 
members wil] enjoy a social evening at the Grand Hote]. In the 
papers which are promised for the session, motive power is to be 
dealt with from the three present leading points of view, Mr. 
Henry Hodgson, of Manchester, on October 22nd, dealing with 
‘*Some Points in Modern Steam Engine Practice;” whilst Mr. 
J. S. Raworth, M.LC.E., of London, is to contribute on 
February 25th, 1899, a paper on ‘‘ The Generation and Electrical 
Distribution of Motive Power ;” to be followed on March 11th 
by a paper by Mr. A. R, Bellamy, of Manchester, on ‘Gas 
Engines as Motive Power in Engineering Works.” Mr. 
Ingram, of Manchester, also contributes, on November 12th, 
a paper which is sure to result in a lively debate, and a very 
interesting evening’s discussion, his subject being ‘‘The Man- 
chester Sewage Problem, and Who Will Solve it—the Mechanical 
or the Sanitary Engineer!” Other papers to be read include one 
on “The Use of Iron and Steel in Buildings,” by Mr. Edward 
Wood, of Manchester, on November 26th ; “The Principles of the 








Odontograph,” by Mr. M. Longridge, on January 14th ; ‘* Welded 
Chains,” by Mr. E. J. Taylor, of Stourbridge, on January 28th ; 
‘Gas — and Gas Exhausting Plant,” by Mr. R. Har- 
greaves, of Blackburn, on March 25th. The annual general meet- 
ing is fixed for December 10th, when various topical questions will 
also be discussed. The President will deliver his inaugural address 
on heed 14th, and the annual dinner is to be held on February 
11th. 


In the coal trade, except that the better qualities suitable for 
house-fire ok continue in slow request, and that at collieries 
here and there stocks to some extent are accumulating, general! 
an active business is reported, and pits are kept on practically full 
time. The lower qualities of round coal for iron making, steam, 
and general manufacturing purposes, maintain a strong position, 
the demand being sufficient to take away all the output of the 
collieries, and no difficulty is pthc: Hem 5 in obtaining the basis 
rates of 7s. 6d. to 8s. for good qualities of steam and forge 
coal at the pit mouth. The position as to engine classes of fuel is 
perhaps not quite so satisfactory, as although Lancashire collieries 
are generally readily disposing of their output, there is no scarcity 
of supplies in the open market, these coming in from other dis- 
tricts, and some slight concession on the advance announced at 
the beginning of the month has here and there been found neces- 
sary. There is, however, no really quotable change on the average 
pit prices, which remain at about de. 6d. to 3s. 9d. for common 
slack ; 4s. 3d. to 4s, 6d. for medium ; and 4s. 9d. to 5s. 3d. for the 
best qualities at the pit mouth. 

With regard to s sipping business, although most Lancashire 
collieries have still sufficient orders on their books to take away all 
they have to offer, the weight of new business coming forward is 
decidedly slackening off, and lower prices have to be taken on 
current sales, ordinary steam coal not averaging above 9s, 6d. to 
9s. 9d. delivered Mersey ports. 

For coke an exceptionally brisk inquiry comes forward ; in fact 
the demand is far in excess of what makers here can supply, and 
there is a decided hardening up in prices. Ironworks are ex- 
periencing considerable difficulty in placing forward contracts for 
coke to meet their uirements, and this may possibly prove a 
serious ‘‘ fuel question” in the near future. 

Barrow.—There is a very — d d for hematite pig iron, 
and makers are as busy as possible, and, although they have only 
forty-one furnaces in blast, their output is very considerable. It 
is expected, however, that in the course of a month or two a 
fuller su ply of native ores will be at command, and that by this 
means 





itional furnaces will be lighted. At present makers are 
unable to sel] the large parcels consumers are demanding, and as a 
consequence there is a continued draw on the warrant stocks. 
These have been further reduced during the week by 3952 tons, 
and now stand at 127,767 tons, or 56, tons less than at the 
beginning of the year. The value of pig iron is very firm and 
steady. Mixed Bessemer numbers are quoted at 54s. 6d. to 
55s. 6d. per ton, net f.o.b., and warrant iron sellers are at 54s. 34d. 
net. cash sellers, 54s, 3d. buyers. 

The trade in iron ore is very brisk, and is likely to remain so, as 
raisers cannot really meet the demand. Messrs. Harrison, Ainslie, 
and Co., of Lindale Moor, are expected shortly to increase the 
output of their mines very considerably. They have had a serious 
water difficulty to contend with, and this has now been overcome. 
In all probability before long there will be an increased production 
from this mine of over 1000 tons, The value of iron responds to 
every advance in the price of iron. (Good average qualities of iron 
ore are quoted at 14s. per ton, common sorts at lls., and best 
ore at 17s, net at mines, 

The steel trade is very busy, and orders are held in every 
department. The demand for steel rails is very brisk, and orders 
are offered freely. Makers keep their mills very Page | somes 
all round, and there is exceptional activity in shipbuilding 
descriptions of metal, plates being in fuller demand than probably 
at any previous period in the history of the trade. Orders for 
hoops, tin bars, merchant steel, heavy steel casti and the other 
products of this district, are very well maintained, and it is 
probable that a long period of activity is in front of makers, 

Shipbuilders are not only very busy in the building of ships and 
in the construction of engines, but also in the great extensions they 
are making in their works on every hand. It is quite evident that 
the Naval Construction Works at Barrow, under the ownership 
and direction of Vickers, Sons, and Maxim, will soon be a very 
large establishment, and also be capable of turning out a vastly 
increased tonnage of all classes of shipping. Mr. John Mac- 
gregor, who was second in command in the engineering depart- 
ment of these works, died suddenly at Barrow on Wednesday 
morning. 

The coal and coke trades remain steady, and prices are firm, 

There is still marked activity in the shipping trade. Exports 
of pig iron during last week from West t ports were 7393 
tons, and of steel 7518 tons, as compared with 10,095 tons of pig 
iron and 13,103 tons of steel in the co nding: week. of last 
year, showing a decrease of 2702 tons of pig iron and 5585 tons of 
steel. The total Sy re for the year aggregate at 375,615 tons 
of pig iron and 396,461 tons of steel, as compared with 315,928 
tons of pig iron and 333,933 tons of steel in the corresponding 
period of last year, showing an increase of 59,687 tons of pig iron 
and 62,528 tons of steel. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE has not been so much difference in the condition of 
affairs in the coalfield during the last few days, as it was 
expected would have been caused by the close of the strike in the 
Welsh coalfield. Full time continues to be worked in the pits, and 
there is a ready market for the whole of the output; in fact, 
more might be sold if the miners could be persuaded to work with 
— regularity. For house coal there has been a rather weaker 

emand, aithough the average trade at this time of the year is 
still exceeded. The expectations of buyers that easier rates may 
still be obtained are not likely to be realised. Stocks are 
low, the wintér is at hand, and the wages difficulty is again to the 
fore. There was, it is true, a shrinkage in quotations on the 
London market, but coal was not available on lower terms at the 
pits, although concessions may have been given in exceptional in- 
stances, Best Silkstones are now quoted 9s. to 10s. per ton ; 
ordinary, from 7s. 6d. per ton ; Barnsley house, 8s. 6d. to 9s. 6d. 
per ton; seconds, from 7s. per ton. In steam coal there has been 
no symptom yet of business falling away. Although the season ‘is 
far advanced, the steam coal pits are fully 0 and good 
values are easily obtainable, particularly for coal sold in the open 
market or on short contract. In Barnsley hards the rates are 9s. 6d. 
to 10s. 6d. per ton ; seconds from 7s. per ton. Hull and the other 
Humber ports are taking larger quantities than at the corre- 
sponding period of last year. For gas coal there is an increasing 
jp me at from 8s. to 93. per ton. The activity previously noted 
in engine fue! is maintained, nuts fetching 6s. 6d. to 7s. per ton ; 
screened slack, from 4s. 6d. per ton ; pit slack, from 2s. 6d. per 
ton. Coke keeps very animated, best qualities making from 11s. 
to 12s. per ton ; ordinary, 9s, to 10s. per ton. The Sheffield Gas 
Company have advanced the rate by ls. per ton, this raising the 
price to 13s. cad os ton, 

The heavy trades are fully employed, though no new orders of 
any consequence fall to be reported this week. Military, marine, 
and railway material is being produced in exceptionally heavy 
weights, and iron is in increasing request. The Sheffield syndicate, 
who have purchased the West Cumberland Works at Worthington, 
are preparing for getting them into operation. They are to be 
called the North. Western Steel and Ironworks. 

Manufacturers of rails note a tendency for heavier sections and 
longer lengths. Thirty yards has been a — general length, 
although lengths up to forty have been ordered more than once 
of late years, A leading English company is now having rails 
made of 44 yards 6ft., and there is some talk of the same company 
requiring rails to be supplied to them in lengths of 64 yards. The 
advan claimed is double—smoother running for the passenger 
and diminished labour for the company in the lessened number of 
bolts to be looked after. A very brisk business is at present being 
done in rails for a and this, curiously enough, while the 
home trade, particularly in Ireland, is being attenuated by the 
successful competition of American manufacturers. 

A distinct improvement has set in with cutlery manufacturers 
and silver platers, and an increased trade is anticipated in the 
cabinet and case goods department, which is assuming large 
dimensions in several of our leading establishments, owing to its 

ularity for presentation purposes, In files, saws, edge tools 
P*fight and heavy—and kindred industries, there is an excellent 
business doing, both on home and foreign account. Some 
disappointment has been expressed at the smallness of the ship- 
ments of shears to Australia this season. This has been caused by 
the failure of the wool harvest last year, owing to the destruction 
of the flocks by drought. The stocks which were then in the 
hands of the dealers have been almost sufficient for the require- 
ments of this year. 

Engineering firms are very busy, and manufacturers state that 
deliveries of new tools are made much more readily than at the 
beginning of the year—largely owing, no doubt, to the greatly 
increased importation of American-made machinery. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
THOSE engaged in the iron and allied industries of this district 
have, with few exceptions, good reason to be satisfied with their 

resent ition ; they are doing a brisk and at the same time 

ealthy lena, there being little doing by mere ulators, who, 
as far as pig iron is concerned, “shot their bolt” last month. 
The makers in the North of England have never had a larger pro- 
duction of pig iron, and it is a long time since they dis of 
foundry qualities to such good advantage. Some of them are so 
well sold that they refuse to quote ; they have nothing to sell for 
early delivery, and they are not ready to commit themselves 
ahead, as October may bring better prices, as it has done for 
several years past. In regard to No. 3 Cleveland pig iron, which 
is the quality most needed for shipment, there is something 
approaching a famine in the supply ; the stock with makers has 
virtually been exhausted, and for some time , owing to the 
hot weather, the production of the better qualities has not been 
equal to what it should be ; indeed, it has not been such as to 
satisfy the requirements, whereas there has been too much forge 
iron made. us when No. 3 is most needed the supply of it is 
shortest, and exporters are put to much inconvenience. Shipments 
are incousequence ee whereas if plenty of No. 3had been 
forthcoming, the exports would have been the best of the year. With 
cooler weather the furnaces will work more satisfactorily, and the 
deficiencies of this month will probably be made up in October, and 
heavy shipments with higher — are looked for. Therefore 
producers are in no hurry to sell. ; 

The price of No. 3 Cleveland G.M.B. pig iron this week has been 
firm at 43s. per ton for early f.o.b. delivery, and consumers have 
paid that regularly. Nothing less would be accepted either by 
makers or merchants, and some of the former stood out for 
43s. 6d. To-day’s price for No. 3 beats anything that has been 
reported since 1892, and there are indications that it will not be 
the highest price realised thisyear. If makers could get relatively 
as good prices for forge iron as they realise for No. 3 their position 
would be altogether satisfactory. But if they are producing too 
little No. 3, they are making too much forge iron ; so much, indeed 
that this latter has become somewhat of a drug upon the market, 
and the stocks of it are accumulating on makers’ hands, Thus, 
for grey forge, they are asking only 39s. 6d., and 39s. 3d. has not 
been refused within the last few days, it being thus 3s. 9d. below 
No. 8, instead of 1s., and it may readily be believed that the 

resent price of forge iron does not cover the cost of production. 
No. 4 foundry is at 41s. 6d. : 

The hematite pig iron trade is brisker, but prices are not yet 
satisfactory. Mixed numbers of East Coast iron have for some 
time been practically stationary at 52s. 6d. per ton, though West 
Coast prices have risen, and the cost of production has increased. 
The low prices have one _ feature, in that they are enabling 
local producers to regain the custom of some of the markets which 
was withdrawn when East Coast iron was dearer than West Coast. 
Messrs. William Whitwell and Co., at the Thornaby Ironworks, 
Thornaby-on-Tees, have within the last few days blown out one 
of their three furnaces, so that they have now only two at work 
both producing Lematite iron, as did the furnace which has been 
stopped. The furnace requires relining, and will be idle for at 
least six months, 

Rubio ore is increasing in value, as the freights are going up 
with something like a bound, and must be still dearer next month, 
seeing that on the Ist October insurance rates are put up. There 
are fewer vessels offering than there has been for a long period. 
Good Rubio ore is now 14s, 6d. per ton delivered at wharves on 
Tees or Tyne, but something more than this will have to be _ 
if the merchant is to make anything out of his transactions. The 
price of the ore delivered f.o.b. at Bilbao is 8s. 6d. per ton, and 
the freight to this district 6s, 6d., so that the cost delivered here 
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is 15s, Gellivara ore, which is much used in this district, varies 
between 12s. 9d. and 16s. 6d., according to le. 

The shipments of pig iron from the Cleve d district have not 
this month come up to those of August, and are rather disappoint- 
ing ; but the exports are smaller, not because less iron is wanted, 
but because the supply of iron is short. Up to Wednesday night 
the quantity was 67,832 tons, against 79, tons last month, and 
70,281 tons in September, 1897, to 21st. ‘he stock of Cleveland pig 
iron in Connal’s stores increases, the quantity held on the 2lst 
being 0,096 tons, increase 2321 tons this month ; while the stock 
of hematite was 40,777 tons, decrease this month 801 tons. 

: ~ ny Se een the bp eagerness iron and steel in- 

ustries is the business good, ani @ prospects are encouraging, 
there being with most firms no liketthood of an dovuntag 
operations this year, and some firms are booked well into next year. 
Prices are very well maintained, and are expected to advance 
further as competition is less known than for years. Not less than 
£6 2s, 6d. per ton will be ay Er for steel ship a £6 12s, 6d. 
for steel boiler plates, £5 17s. 6d. for iron ship plates, £5 17s. 6d. 
for steel ship angles, £5 12s. 6d. for iron ship angles, £5 10s. for 
common iron bars, £7 7s, 6d. for steel sheets (singles), £6 15s. for 
steel hoops, all less 24 per cent. f.o.t., and some firms are getting 
half-a-crown more. sheet manufacturers in this Sistrict 
appear to be doing better than their competitors in Staffordshire. 

eavy steel rails are steady at £4 12s, 6d. net at works, and makers 
are doing excellently well as regards orders, so that the reports of 
foreign competition do not t: le them. They have no difficulty 
in securing all the work they can undertake, and at about present 
prices, so that it cannot be expected they will take less, as foreign 
competitors appear to be doing. The Consett Company have given 
the men at what is known as their tin mill, notices to terminate 
their e ments, and it is their intention to close that establish- 
ment, which has been carried on for many years mainly for the 
production of finished iron. 

The Hartlepool traders are alga for improved dock accom- 
modation, as they hold that the port has not all the advantages it 
ought to have. At a meeting of the Port and Harbour Com- 
missioners Sir Thomas Ric! son, M.P., said his firm had this 
week to decline a contract to engine a large steamer, owing to want 
of adequate dock accommodation. 

The death of Sir Wm. Gray, of Hartlepool, reported last week, 
leaves a vacancy on the board of directors of the North-Eastern 
Railway. The Hartlepool traders, &c., have intimated to the 
directors a desire that the deceased gentleman shall be succeeded 
by Sir Christopher Furness, who is largely connected with the 
shipbuilding and engineering industries of the district. Colonel 
Ropner, a large shipbuilder at Stockton and a shipowner at Hartle- 
pool, is also suggested. 

The steam coal continues to slacken, and the Northumberland 
collieries, which have done so well all the summer, are now work- 
ing much less regularly, owing to the resumption of work in South 
Wales, and besides this there is a difficulty in getting vessels to 
carry away the coal that is sold. The price continues to decline, 
and 10s. per ton f.o.b. is taken for best steam coal for early 
October loading, a figure 30 per cent. lower than was obtained 
when the Welsh strike was in progress, The Northumberland 
miners are, under these circumstances, not pressing so much for 
an advance ; they have decided to leave the matter with their 
executive to make the best settlement they can with the owners ; 
very few lodges declared for taking a ballot whether steps should 
be taken to enforce a demand for 20 per cent. advance. The 
Durham Miners’ Association has withdrawn from the Miners’ 
National Union, which will now cease to exist, as the only other 
association in membership was the Northumberland Association. 
They have also decided to ask the owners to allow the August 
Bank-holiday to be added to the list of holidays to be observed in 
the Durham coal trade. A new pit is to be sunk on the site of 
the old blast furnaces at Seaham Harbour, the borings having 
proved satisfactory. A four days’ sale of the plant has been goi 
on this week at the Hutton Henry Colliery. Gas coal is in 
request, but not much is available for sale. Blast furnace coke is 
strong at 14s, 6d. per ton delivered at Middlesbrough furnaces, and 
the supply is hardly equal to requirements. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Work has now been fully resumed at all the collieries, and 
the men are working with such vigour to make up for lost time 
that I am afraid either of a drop in price or sidings— 
that is unless tonnage comes in freely. The output of coal has 
been remarkably good, and the despatch at all ports shows an 
anxiety to get Welsh steam coal by foreign customers. The coal- 
ing stations are being well looked after, and pase. ged 4000 are 
again becoming common. Genoa continues strongly in evidence. 
Shanghai, Colombo, and Copenhagen are busy in exporting, and it 
is notable that French houses once more are figuring as brisk 
customers, 1 s 

A run around the collieries has shown conclusively that supplies 
are becoming abundant. As an indication, and only noting a 
few of the principal collieries, the output of a few may be of 
interest. Last week the Dowlais collieries turned out 12, tons, 
doubling the output of the first week after the re-start ; Cyfarthfa, 
10,000 tons, instead of 1400 tons ; Merthyr Vale, 10,000 tons, in- 
stead of 6000; Plymouth collieries, 7000 tons, instead of 4000; 
Tylerstown pits, nearly 10,000 tons ; Lady Windsor Clive Colliery 
—one of the Ocean group—6000 tons ; Blaenavon collieries, 2730 
tons, instead of 1900 tons ; Aber and others of the Ogmore series, 
12,930 tons, instead of 8620 tons ; and in the Morriston collieries 
there has been a good average, all pits at work. The anthracite 
collieries are now in good work, and, as an instance, Gwaun-Cae- 
Gurwen turned out nearly 3000 tons last week. 

Swansea coal exports last week were a | way ahead of the 
preceding week. The total despatch was 41,336 tons, and in patent 
fuel this port was exceptionally busy, despatching 12,265 tons. 

In the Newport district the spell seems at length broken. One 
shipment last week was 7 4500 tons to —- and the — 
though far below the old figures, was yet a great improvement :— 
Sesulge destinations, 31,242 tons ; coastwise, 10,900 tons, Quota- 
tions remain much the same. On ’Change, Cardiff, mid-week, it 
was stated, in most influential quarters, that the absence of 
tonnage and the consequent ‘‘holding off” of buyers, placed 
colliery people in oe of aquandary. This situation can be 
well understood by the trading world ; and it can readily be seen 
that a distinctive course of things must not be expected for a little 
while, So far buyers are in a fair position for securing coal on 
terms that are advantageous, compared with those of the strike 
epoch ; and, I may add, even with those which prevailed at the 
re-start. 

For the present, I must follow the lead of the Exchange, and 
cite latest quotations :—Best steam coal, lis. 6d. to 16s.; 
ordinaries, 14s. to 14s. 6d.; best Monmouthshire, 13s, 6d. to 
13s, 9d.; seconds from 12s,; drys, 12s. 9d. to 13s, 6d. 

House coal, with the ol weather, has begun to show firm- 
ness, if not a tendency to advance. For house consumption, best 
coals are being delivered in town at 18s, 6d. Exchange quotations 
are as follows, Cardiff port :—Best house coal, 15s. to 16s.; No. 3 
Rhondda, 14s. to 14s, 6d.; No, 2 Rhondda, 11s. 1d, to 11s. 6d.; 
best small steam, 8s. 6d, to 9s.; seconds from 7s,; and inferiors 
from 6s, 

A good demand exists for all coking coals, and as long as there 
is a pressure for supply prices are difficult to obtain in the open 
market. Swansea continues to announce prices of bituminous 


coals, and of steam ‘‘ by private arrangement.’ 

Swansea prices for cinnite are as follows :—Best, 14s, 6d, to 
lds, 6d.; seconds, 13s, to 13s, 3d.; ordinary arge, 11s. 6d. to 12s.; 
small rubbly culm, 5s, 6d. to 5s, 9d., all delivered f.o.b, Swansea, 
cash thirty days, At Cardiff foundry coke is quoted at 19s, 6d. 





to 20s., and furnace at 18s, 6d. to 19s, Pitwood continues in good 
healthy demand, at 16s. to 17s, ex ship. The freight market is 
very firm, tonnage scarce, and in good demand. 


Colliery shares are in better demand, and prices improving. 
This is the case with Abercarn ; Albions have chi hands at 
114, being an advance of 4. Internationals have n dealt in 


at 23, and Rhymney, Mon., old at 27s., the mean in both cases, 
ae Mon., new have been done at 17s. the bottom price, 
and a fall of } is noted in Tred A, a parcel of which changed 
hands this week at 23. Port Talbot railway and dock shares are 
firm, and this week improved §. With the ending of the strike 
a spurt took place in most railway stock, but a slight relapse has 
followed in several cases, the business not responding to the wishes 
of holders who did not give time for matters to get into a normal 
track. A few weeks will very likely see a better tone. 

The process of re-starting the great Bessemer works of the hills 
is still going on, though not so rapidly as many would wish. The 
fact is that so many months of inaction had told, in some places 
severely, and I am not surprised that a leading ironmaster should 
say, a few weeks before the strike ended, that if the men did not 
settle soon he might have to consider the wisdom of starting at all. 
In coke, too, every works was bare, and until good supplies came 
to hand no blast furnace could be started. The last few days have 
shown distinct progress, and as raw materials come to hand more 
freely, preliminary measures will give place to output, principally, 
I expect, from various works of bars. Several furnaces are in this 
week at Cyfarthfa, and the Bessemer has started, men working 
night and day. Early last week No. 9 and No, 4 furnaces, Dowlais, 
were re-started ; No. 3 is ready this week. The heating of the 
Siemens furnaces last Wednesday was so far satisfactory as to 
enable the first steel ingot since the strike to be cast in the 
evening. This week witnesses resumption of work at the bar mill, 
—s up of the old Bessemer, the cogging mill, and the tin-bar 
m 


Similar healthy signs are visible all over the iron and steel 
district, The negotiations between the steelowners of Morewoods, 
Llanelly, and Mr. Bond have not yet been closed, but no serious 
hitch is anticipated. At Briton Ferry the output of hematite iron 
has been very satisfactory. In the steel trade of the Swansea 
Valley work last week was rather erratic, owing to the dearth of 
scrap and other raw material. 

In the tin-plate districts the leading complaint was want of tin 

. This will soon be remedied. The twelve mills at Briton 
Ferry were busy all the week. The ten mills at the Morriston and 
Midland were again quiet, and there are no signs of a re-start 
this week, pi Forest and Worcester remain idle, but good 
news is to hand. The Duffryn and Cwmfelin are in full drive, 
but in many quarters the tin-house men ars idle, 

_ Owing to non-arrival of tonnage principally, the shipments of 

tin-plates last week were very small, only BIRD boxes, while the 
works turned out 34,988 boxes, Stock now show a considerable 
increase, no less than 164,504 boxes, as compared with 134,698 
boxes this day week, and 94,854 boxes at this date last year. 
Steamers for the East are loading, and Chinese and other satis- 
factory business is due, so that different totals may be expected 
next week, Last week Swansea imported 3590 tons pig iron. 

Encouraging features were noticeable on ‘Change, Swansea, this 
week, There was a good attendance of buyers from London and 
Birmingham, and a activity shown than of late, indicating, 
as was remarked by leadi bers, that busi was settling 
down into its old course. Pig iron showed a further advance upon 
= Reng of 3d. per ton Scotch and hematite; Cleveland un- 
changed. 

lasgow warrants are now at 48s, 2d. to 48s. 24d. cash buyers. 
Middlesbrough No, 3, 42s, 11d. prompt, other numbers in propor- 
tion. Hematite warrants 54s, 3d., mixed numbers f.o.b, Cumber- 
land, according to brand. Iron and steel quotations are still subject 
to private arrangement, excepting tin-plate bars; these, Siemens, 
remain at £4 10s, 

Tin-plate prices are as follows :—Bessemer steel cokes, 10s. 3d. 
to 10s, 6d.; Siemens, coke finish, 10s, 6d. to 10s. 9d.; ternes per 
double box, 28 by 20, 18s. 6d., 19s., to 21s, 6d.; finished black 
oop ag to £8 10s.; Canadas, £7 to £7 10s.; block tin, £74 5s, to 

Tin-plate manufacturers continue firm in their quotations, and 
are rigid in refusing business under, and as now materials are 
higher in value, with a tendency to advance, the prospect of better 
prices in all tin-plate values is almost certain. 

I note in the London coal market that two new items figure, 
best Welsh 19s, 6d. and seconds 19s. ex steamer. 

Pitwood is coming in freely to Cardiff from Ireland and France, 

The Ebbw Vale Company are offering the plant of the Race 
Furnaces for sale. This includes two blast engines, eight Lanca- 
shire boilers, and a quantity of rails. 

A new industry for Landore is being established. This is a tin 
stamping works by Hart and Son, of ae, who have 
acquired the fitting shop of the old Landore Works. 
have on one or two occasions in this column stated that, in 
the days of the early nail industry in Wales, almost every ton 
used in America went from Cyfarthfa and Dowlais, and the little 
that did not went from the North of England. Now, not a ton is 
sent, and by advices to hand J learn that a shipment of 350 tons 
steel rails has just left Boston in the Cambrowan, consigned to 
Swansea. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been less doing in the pig iron market this week. 
The ‘‘corner” of, “bears,” which sent up prices early last week, 
seems to have been only ofa temporary nature ; but itis by nomeansto 
be assumed that the trouble may not recur in a more or less modi- 
fied form. In the meantime, the Glasgow warrant market has 
been quiet. Business has been done in Scotch warrants from 
from des. lid, to 48s. 34d. cash, and 48s, 3d. to 48s, 44d, one 
month. In Cleveland iron there has been a small business from 
42s, 11d. to 43s, cash, and 43s, 24d. one month. Cumberland 
hematite warrants have been done at 54s, 2d, and 54s, 3d. cash, 
and 54s, 44d. to 54s, 6d. one month. 

At a number of the ironworks furnaces have been changed from 
one class of iron to another, but the general result shows no 
alteration in the actual amount of iron produced. There are fort 
furnaces making hematite, twenty-nine ordinary, and six basic 
iron, the total of seventy-five now blowing in Scotland comparing 
with seventy-eight at this time last year, Eee 

The makers of Scotch pig iron have again raised their prices 6d, 
per ton, Govan and Monkland Nos, 1 are quoted f.0.b, at G Wy 
48s, 104d.; Nos, 3, 488. 44d.; Wishaw and Carnbroe, Nos. 1, 49s.; 
Nos, 3, 48s, 6d.; Clyde and Calder, Nos. 1, 52s. 6d.; Nos. 3, 
48s, 6d.; Gartsherrie, No. 1, 53s. 6d.; No. 3, 49s, 6d.; Summerlee, 
No. 1, 54s, 6d.; No. 3, 49s. 6d.; Coltness, No. 1, 57s.; No. 3, 
49s, 6d.; Gle k at Ardrossan, No. 1, 53s.; No, 3, 48s.; 
Eglinton at yee seca or Troon and Dalmellington at Ayr, Nos. 1, 
49s, 6d.; Nos, 3, 48s. 3d.; Shotts at Leith, No. 1, 3 No. 3, 
49s, 6d.; Carron, at Grangemouth, No, 1, 54s.; No, 3, 49s, 6d. per 
ton. 
There is a large and steady demand for Scotch-made hematite, the 

rice of which has been further advanced, makers now quoting 
7s. per ton for deliveries in railway trucks at the steel works, 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 454 tons, com with 4151 in the correspond- 
ing week of last year. Of the total there was despatched to 
Canada, 50 tons; United States, 30; India, 10; France, 20; 
Australia, 257 , Italy, 965; Germany, 880 ; Russia, 180 ; Holland, 

80; China, 20; other countries, 130 ; the coastwise 


610; Belgium, : DE 

shipments being 1313 against 1440 in the same week of 1897. 
Stocks of pig iron in w stores show the small increase for 

the week of 158 tons, but they are 12,955 toris more than at 


the beginning of the year. The arrivals of Middlesbrough pigs at 





Grangemouth were 7476 tons, showing an increase 5 
os . re bey son pone ye J week, - of 1278 over 
@ finished iron and steel departments continue w 
but without any fresh feature po porn For steel ale va, 
is a very active demand. Founders have good orders on han 
with encouraging prospects, d, 
Business in the coal trade is well sustained. The resumptio 
shipments at Cardiff has so far had no visible influence on tt 
trade at the Scottish ports, In the past week the cleamn® 
reached 241,605 tons, compared with 235,365 tons in the meee 
week, and 171,350 tons in the corresponding week of last 8 
The home demand has at the same time been increasing, sate: 
All disputes with the collieries are at present at an end, and th 
men are working steadily, the result being that the aggregate 
output is not quite so easily got rid of by salesmen as has been th 
case for a long time past. Coal prices are, on the whole, somewhat 
easier, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


BusiNeEss has been regular and lively on the iron mai 
here, and prices generally are inbeien. Demand is ty 
consumption being in most instances en than output, Te 
rolling mills are in specially brisk occupation. At a recent waa 
ing of the Silesian rolling mills it was stated that production for 
the fourth quarter of present year has been readily disposed of at 
M. 5 per ton more than was previously asked. A further advance 
in prices is being contemplated. It has also been stated at the 
same meeting that ten to fourteen weeks is the term of delivery 
frequently stipulated for, because the mills have an abundance of 
orders on their books. Prices of sale for Russia were raised M, 5 per 
ton, as the demand on Russian account increases steadily, and the 
works find considerable difficulty in fulfilling their engagements 
Girders and sectional iron are in very lively demand, both in 
Silesia and in Rheinland- Westphalia, and the consumption in rail. 
way material is very heavy. 

he iron industry is being most favourably influenced by the 
animated tone that prevails in the shipbuilding line, the contracts 
that are given out being numerous as well as of considerable weight, 
The plate business is stated to have further improved, It is grati- 
fying to be able to = the final forming of a wire nail conven. 
tion, 96 p.c. of all producers having joined ; only the smaller South 
German works have refused to enter the convention, The basis 

ice has ae ey fixed on M. 145 p.t., free Hamm 

‘ologne, Diisseldorf : 

American iron has of late been finding a good market in Ger. 
many. Up to July of present year, says the Hamburg Corre. 
spondent, no less than 11,468 t. American iron have been 
imported. In 1895 import in iron from the United States to Ger. 
many was worth a little less than 44 million marks ; in 1897 value 
of import was at least thrice that sum. In machines alone, 276] t., 
worth 1°6 million marks, have been imported from America to 
Germany in 1895; in the year following, import amounted to 
5213 t., worth three million marks ; in 1897 it rose on 9593 t., 
worth 5°5 million marks, while during the first seven months of 
present year import rose on 12,570 t., of which the greater part 
were agricultural machines. Sewing machines have not been in. 
cluded in the import of machines above mentioned. 

A limited business continues to be done on the Austro-Hungarian 
iron market. There is, perhaps, a trifle more life stirring in the 
structural iron trade, but merchant iron is duller than before. The 
comparatively good harvest has not had an influence on the tone 
of the iron business yet ; in Vienna and Graz a quiet tendency pre- 
vails, in e the tone is downright dull, while a slightly im. 
proving position was noticeable in the iron trade of Budapest. 

According to the annual report of the Vienna‘Chamber of Com. 
merce, the total consumption of coal and coke in the Austrian 
capital was for 1897 about 17 million 4: 

n Belgium demand is strong both for raw and manufactured 
iron, and the ition of the iron market may be considered 
favourable. Billets and blooms are scarce, and fetch good prices, 
especially when sold to France, where about 3000 t. billets per 
month less are produced than consumed. At the place of sale for 
plates in the Ardennes the basis price was fixed on 190f. p.t., 
which is equal to a rise of 1°50f. since July of present year ; iron 
plates, No. 2, cost 150f. p.t.; No. 3, 160f. p.t. Taking it all 
through, business on home account is satisfactory in Belgium, 
while exports continue comparatively limited, the position of prices 
being somewhat weak in consequence. 

The position of the French iron trade is pretty favourable, raw 
and manufactured iron meeting with fair inquiry. The Comptoir 
di Longwy, which was formed till 1899, has been paar | for 
another couple of years. 

Total Swedish export in iron during the period from January to 
July of present year is reported to have been 142,000 t., against 
132,900 t. for the corresponding period the year before. Increase 
was specially marked in pig iron, 93,100 t. having been exported 
this year, against 31,600 t. last year; and in bars, of which 
83,400 t., against 79,600 t. 1897, have been exported during the 
first six months of mt year, Total output of iron in Sweden 
from January till July of present year. was 281,400 t. forge pig, 
93,600 foundry pig, 53,300 t. Bessemer, and 77,400 t. Martin steel. 

In a report to the Brussels Foreign-office, the Belgian Consul in 
Melbourne points out the fact that the Australian Colonies are 
doubtless a most important market for railway material. 
year, for instance, steel rails worth no less than £16,675 were im- 
ported to Queensland, £2239 falling to Germany. The value of 
railway rolling stock imported amounted to £5387, £65 falling to 

The value of steel rails sent to Victoria was £9918, 





Germany. 
£3321 falling to Germany. To New South Wales locomotives and 
boilers worth £26,242 were sent, £350 falling to Germany. The 


value of rails imported was £63,451, £1674 —_s to Germany ; 
while the value of general railway rolling stock amounted to 
£63,302, of which £1753 fell to Germany. To South Australia 
rails worth £6170 were sent, £153 falling to Germany. 








NEWPORT HARBOUR COMMISSIONEBS, 
WEEKLY TRADE REPORT, 


to the non-arrival of tonnage prices for 
rompt shipment, is a little easier. House coal is in 
Seauied, but to e is scarce. Prices are firm. Exports for 
week ending Sept. 17th were :—Coal: foreign, 31,242 tons ; coast- 
wise, 10,900 ; patent fuel, 1600 tons. Imports for week ending 
Sept. 20th were :—Pitwood, 2840 loads ; scrap, 198 tons ; iron ore, 
1850 tons; pig iron, 1605 tons ; timber, 114] loads ; phosphates, 
1200 tons ; one cargo of slates. 

Coal: best steam, 13s, to 13s, 6d.; seconds, 12s, 6d.; house coal, 
best, 13s.; dock screenings, 8s, 6d. to 9s.; colliery small, 7s. to 7s, 6d. 
Pig iron: Scotch warrants, 48s, 44d.; hematite warrants, 54s. 44d. 
f.o.b, Cumberland ; Middlesbrough, No. 3, 48s, prompt ; Middles- 
brough hematite, 52s. 6d. Iron ore: Rubio, 18s, 6d. to 13s. 9d.; 
Tafna, 13s, to 13s, 8d. Steel: Siemens steel tin plate bars, 
£4 10s, All delivered in the district, cash, Tin-plates: Bes- 
semer steel coke, 9s, 9d.; Siemens—coke finish—10s, _ Pitwood : 
18s, London Exchange Telegram: Copper, £82 2s, 6d.; Straits 
tin, £74 5s, Freights, very firm. 
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Watenworks.—The Maidstone Town Council 


day to promote a Bill in the next session of 
Com- 


The 


THE MAIDSTONE 
a SAad n Wi 
Parliament for the compulsory acquisition of the Waterworks 
pany and the extension of the present sources of eu 
undertaking will cost the town, it is stated, about £120,000. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Sept, 15th. 

FINANCIAL conditions are favourable to trade 

nsion and greater manufacturing activity. 
pis gold imports are keeping stock up, and 
lag? & money down. The increase in bank 
aeerings and freight traffic for August is remark- 
_ ‘At the same time there is an unaccountable 
slowness in making remittances, which, of course, 
does not extend to all firms aud corporations, 
The first few days of September have developed a 
ery strong iron and steel market. The mills are 
mH crowded with work, many of them having 
: “ured business which will not be completed until 
mid-winter. The most urgent demand during the 
jon few weeks was for steel-making material, 
ren in merchant steel there is such an improve- 
ment as to call for mention. So far, most of the 
immense business done has n done at old 
July quotations. Already there are evidences of 
advancing quotations in urgent locomotive work, 
steel freight cars, railway equipment, in beams 
and channels, &c. The constructing engineers 
are all busy, and draughtsmen are now crowded 
with board work. The bridge builders are asking 
for quotations on between three and four miles of 
bridge work, much of it heavy. The pig iron 
makers are all a to advance prices on 
Bessemer, basic, and phosphorous pig ; but forge 
and foundry irons, while stronger, are not selling 
fast enough for an advance. Good reports are re- 
ceived to-day from bar, sheet, plate, and pipe mills. 

The Welsh coal strike has opened up oppor- 
tunities for American coal, and shipments have 
been made to the Philippines, South America, 
South Africa, and last Saturday one cargo set 
sail from Norfolk to London. The demand is 
arousing great interest in the possibilities of 
holding the trade so fortunately secured. 

Business men are counting upon a_ better 
autumn and winter business because of the 
unusual volume of money available in private 
and public vaults. There is due in from Europe 
anywhere from one to two hundred million 
dollars, and a flow of gold this way is regarded as 
probable by American bankers, The Govern- 
ment has ¢ ,000, 000 dols. in its sub-treasury. 
Prices are now higher on nearly all staple 
products than since 1893, The industries are 
active, and production is increasing in all lines. 
The requirements of railroads after five years of 
loose management, the building of locomotives 
and the erection of bridges, the construction of 
some sixty-thousand box cars, are a few of the 
items which are making business better. The 
great steel combination, with a capital of | 
200,000,000 dois., will be effected and will result in | 
the cheapening of steelmaking in the West, but 
it is a question whether Pittsburgh will lose a 
dollar's worth of business in consequence. The 








general ing up of busi in all avenues is 
exercising a stimulating infil on all indus- 
trie. The iron trade is in the lead, and since 


August Ist an enormous quantity of material 


has been contracted for, from pig billets to 
plates, shapes, rails, &c. The possibility is now 
entertained of a second avalanche of orders 


because of the strength of the market. The 
export trade, though not large in value, is of great 
interest as indication of the strength of the new 
factor in American trade. Southern pig iron 
makers are working up a European demand, and 
northern makers of finished products are finding 
opportunities abroad in unexpected localities to 
sell their products, Pig iron is steady and firm. 
Billets have advanced two dollars, plates and 
strips four dollars. Steel rails are firm, and an 
advance is probable. Mills are oversold for about 
two months. Furnace production is now on the 
increase. Bar and sheet and pipe mills are 
booking unsolicited trade in machinery and equip- 
ment ; there is greater activity then fora year, 
and mechanical engineers report a general im- 
provement and restoration of manufacturing 
cxpacity. 








LAUNCHES AND TRIAL TRIPS. 


E,rLY on Saturday morning, 17th September, 
the s.s. Easingwold was taken to sea for her trial 
trip. She has been built by Messrs. Wm. Gray 
and Co., Limited, to the order of the London and 
Northern Steamship Company, Limited, London 
—Messrs, Pyman Bros., managers—and is a fine 
steel screw steamer 341ft. in length overall, 
48ft. 3in. in breadth, and 24ft. in depth, and has 
been built to Lloyd’s highest class, The propel- 
ling machinery is of the triple-expansion type, 
supplied by the Central Marine Engine Works of 
Wm. Gray and Co., Limited, and has cylinders 
24in., 38in., and 64in. in diameter by 42in. stroke. 
Steam is generated in two large steel boilers 
working at a pressure of 1701b. per square inch. 
The vessel and machinery have been built under 
the personal superintendence of Mr. W. Birchby, 
the owners’ superintendent. The Easingwold 
carried a full cargo of coals, and the result of the 
trial made in the Bay before proceeding on her 
voyage to Port Said was eminently satisfactory, 
an average speed of nine knots being recorded. 

The fine steel screw steamer Balder, built and 
engined by Messrs, Blackwood and Gordon, Port 
Glasgow, for the Thule Steamship Company, of 
Gothenburg, underwent her trial trip on the 
Clyde on the 15th inst. Her dimensions are :— 
Length, 246ft.; breadth, 34ft.; depth to main 
deck, 16ft. 6in. She has been specially designed 
for accommodating a large number of passengers 
during the summer months, and, in conjunction 
with the Bele, will run week-end tri tween 
Granton and Gothenburg. The machinery con- 
sists of triple-expansion engines of the usual type, 
2lin., 33in., and 54in., by 39in. stroke, the main 
boilers supplying steam being two in number. 
For working o there are four steam cranes 
to lift 30 cwt. each and two steam winches, all 
supplied by Clarke, Chapman, and Co. The 
steering gear, by Alley and Maclellan, is of the 
horizontal type, and is placed in a recess in the 
upper part of the engine-room, and worked by a 
controlling shaft from the bridge. The steamer 
is lighted throughout by nessa the plant for 
this being supplied by William Harvie and Co, 

é trials on the measured mile at Skelmorlie 
were very satisfactory, a speed of 12} knots being 
obtained, which is above the guarantee. The 








Balder afterwards proceeded down the firth 


and carried out successfully a six hours’ steam 


On Saturday, the new steel screw steamer 
Winifred, built by Irvine's Shipbuilding and Dry 
Docks Company, Limited, proceeded to sea. This 
vessel has been built to the order of the Pyman 
Steamship Company, Limited, of West Hartle- 
pool, and is classed to Lloyd’s 100 Al class, the 
nrc mers being as follows, viz :—Length 

tween perpendiculars, 320ft.; breadth, 46ft.; 
depth, 23ft. 4in.; and will carry 4785 tons ona 
draught of 19ft. 104in. to Lloyd’s freeboard. She 
has a cellular double bottom for water ballast all 
fore and aft, also in after peak tank, steam steering 
gear fitted in engine-room, with controlling shaft 
to the bridge; double derricks at each hatch, and 
all the latest appliances for a first-class cargo 
steamer, having a bridge 60ft. long, and is so 
arranged that it is most suitable for the carrying 
of cattle, kc. The machinery, which has been 
built by Messrs, Thos. Richardson and Sons, 
Limited, of Hartlepool, consists of a set of triple- 
expansion engines, having cylinders 24in., 38in., 
and 64in. by 42in. stroke, steam being supplied by 
two large single-ended boilers, working at a pres- 
sure of 160lb. The mean speed was A won 
eleven knots. The Winifred has been built under 
the superintendence of Mr. Cromar, the company’s 
superintendent, and from the date of launching 
until the date of completion the time being only 
nineteen working days. 

On the 15th inst.. Messrs. Ropner and Son, 
Stockton-on-Tees, launched a steel screw steamer 
of the following dimensions, viz., length be- 
tween perpendiculars, 275ft.; breadth extreme, 
39%ft. 7in.; depth, moulded, 18ft.; which they 
have built to the order of Messrs. R. Ropner and 
Co., West Hartlepool. The steamer is of the 
part-awning decked type, having poop and raised 
quarter deck, Her deadweight carrying capacity 
is 2750 tons on 17ft. The saloon and the cabins 
for captain and officers are fitted in the poop, 
whilst the engineers are accommodated in iron 
houses placed on the awning deck near the 
entrance to engine-room. She is built with deep 
frames, leaving the holds entirely clear for cargo, 
and carries her water ballast in a cellular bottom. 
All 'sbour-saviog appliances are fitted for the 
ecouomical working of the steamer, and also for 
the expeditious loading and unloading of cargoes ; 
she has steam steering gear amidships, and screw 
gear aft, four powerful steam winches, two large 
donkey boilers, 1601b. working pressure, patent 
windlass, stockless anchors, &c. The engines 
will work ~~ to about 700 effective horse-power, 
and are by Messrs. Blair and Co., Limited, having 
cylinders 1¥}in., 32}in., 52\in., by 36in. stroke 
steam being supplied by two large steel boilers 
working at 160lb. pressure. The steamer was 
named Thirlby by Master Leo Ropner. 

On Friday, the 16th inst., the steamship Scar- 
thoe, built by Messrs. Ropner and Son, Stockton- 





on-Tees, to the order of Messrs. Bennetts and Co., 
Grimsby, made her officia! trial trip in the Tees 

. Thissteamer has been built off the three- | 
decked rule, and is fitted with the builders’ | 
patent trunk; has full poop, bridge, and top- | 
gallant forecastle, the saloon and cabins for the 
captain and officers being fitted up in the poop, 
and the accommodation for engineers under the 
bridge deck, the crew being berthed in the fore- 
castle as usual. The steamer will carry a dead- 
weight cargo of about 6000 tons on a light draught 
of water, and is fitted with all the most recent 
appliances for the expeditious and economical 
loading and unloading of cargoes. She has 
direct steam windlass, steam steering gear, five 
iarge steam winches, horizontal multitubular 
donkey boiler, &c. The vessel is fitted with a 
set of triple-expansion engines by Messrs. Blair 
and Co., Limited. The trial trip was very satis- 
factory, a speed of 10 knots being easily obtained, 
and the machinery working very efficiently, and | 
without a hitch of any kind. The steamer has | 
been built under the supervision of Mr. Squires, 
of Grimsby, the owners’ superintending surveyor, 
who, together with the owners, Messrs. Bennetts, 
were present at the trial trip, and were highly 
pleased at the results. The builders were repre- 
sented by Mr. L. Ropner. After adjustment of 
compasses and completion of trials, the steamer 
left the Tees Bay for Baltimore direct. 








THE ProtectoR.—The following particulars of 
the United States steamship the Protector, 
which, it is stated, is the first vessel in the 
world to be equipped solely for the purpose of 
disinfection, recently appeared in the Lancet, 
On the deck of the vessel, which is about 80ft. 
long, is a structure fitted for bathrooms, It is 
intended that soldiers shall come on board, take a 
bath, and give up their clothing, receiving new 
clothes in exchange. The old clothing will then 
be taken below, thoroughly sterilised, and then 
returned to the owner. In the bow of the boat 
are a sulphur furnace, combustion chambers, and 
a fan for disinfecting vessels. In the middle are 
a sterilising chamber and a formaldehyde gene- 
rator. A boiler and a water-heater are near the 
stern. The sulphur furnace will be used for 
disinfecting vessels. The hatches of the vessel to 
be treated will be battened down, and piping 
carried from the Protector to the hold of the 
vessel. Through this tubing sulphur fumes will 
be pumped by the fan in the Protector. Air is 
drawn into and through the — furnace, 
battle-plates being so placed as to thoroughly mix 
air and sulphur fumes, a fairly perfect combus- 
tion being thus obtained. The sterilising ap- 
paratus consists of a cylinder, a chamber, and 
an exhauster. The chamber is of iron, and 
though open at both ends it can be heremetically 
sealed. The exhauster consists of a steam-jet for 
removing air from the chamber. The generator 
is a copper cylinder divided vertically into two 
yarts, a steam coil being placed in each part. 

he clothes to be sterilised are placed in the 
chamber, the air in which is removed by means 
of the steam-jet exhauster. Formalin is placed 
in part of the generator and steam admitted to 
the coil, and when sufficient heat has been thus 
applied to generate the required amount of for- 
maldehyde gas the gas is admitted to the 
chamber. At the end of half an hour ammonia, 
placed in the other part of the generator and 
similarly heated, is admitted to the chamber. 
This neutralises the formaldehyde, and the 





clothes are removed and returned to the owners. 


THE PATENT JOURNAL. 
Condensed from ‘‘The Illustrated Official Journal of 
Patents.” 

Application for Letters Patent. 


*,* When inventions have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 


9th September, 1898, 


19,177. TeLerHone Line Wires, H. 
mipgham. 
19,178. Scissors and Kyirg SHarrener, W. Bartlett, 





Cooper, Bir- 
° 


don. 
19,179. Pizce Boarps for Butcuers, 8. N. Turner, 
London. 
19,180. Ozone Apparatcs, D. Martini, Tilford, 
Surrey. 
19,le1. BicycLes and VeELocipEpEs, A. G. Cloake, 


London. 

19,182. Penci, SHARPENER, H. Mertitt and W. Brown, 
Romiley, Cheshire. 

19,188. ARRANGING SHirs’ PropeLiers, G. Quellmann, 
Liverpool. 


19,184. Rims, P. Fruhlich and R. von der Linde, 
Liverpool. 

19,185. Piaten Pxintixc Presses, A. W. Knox, 
Wolverhamton. . 

19,186. Stanp for Bicycies, W. T. 8. Stiles, Wolver- 
hampton, 

19,187. Tox-cuips for VeLocirepes, W. Pearce, Bir- 
mingham. 

19,188. DispLayina Goops for Satz, W. Pearce, Bir- 
mingham. 

19,189. Driztinc Macuines, J. L. Jones, Man- 


chester. 

ee arco for SpinpiEs of Beiis, W. F. Aggett, 

ristol. 

19,191. Swiver, A. Haseler, Birmingham. 

19,192. Hanp StrRickte Carp Grinpers, J. Sykes, 
Halifax. 

19,193. GrinpInG Macuings, L. C. Docker.—(H. Pearse, 
Argentine Repeblic.) 

19,194. Lock, A. H. and 8. J. O’Brien and W. F. Pippet, 
Leicester. 


19,195. VARIABLE SpeeD Geak, H. Austin, Wolver- 
hampton. 

19,196. Ostarninc Carbonic Acip, L. G. Hill, 
Bristo! 


19,197. Movtps, F. 8. Willoughby, Manchester. 
19,198. HyGrenic Sock, W. F. Towell, London. 
19,199. BictiaRD Cuz CHaLkers, C. 8S. Bennet, Dun- 


ec. 
19,200. Buttet, I. Goldinger and E. Jacobson, Man- 


chester. 
19,201. Puirers for Dentists’ Use, T. Slack, Shef- 


eld. 
19,202. Sortinc Bunpies of Firgewoop, A. W. Glover, 


ced. 

19,203. Beer Enoines, C. and J. Bardsley, Man- 
chester 

19,204. Nut Locks for Doors, A. E. G. Bromell, Liver- 
poo 5 

19,205. AERATED-WATER Bott gs, C. C. Calder, Dundee. 

19,206. Brake for Bicycizs, B. H. Illingworth, Man- 
chester. 

19,207. VeLocipgepgs, J. and R. Burns, Coventry. 

19,208. MoIstENING Fisrovs MaTeRia.s, J. T. Pearson, 
Burnley. 

— Boot and SHoz Macuinery, W. Askham, Ket- 


ering. 

19,210. Sarety Devices for Hoists, T. A. Hudson, 
Manchester. 

19,211. MERcERIsING Hanks of Yarn, E. Wendler, 
Manchester. 

19,212. PNeumatic Tires, W. Wall, Bradford. 

19,218. Pseumatic Pirg Cieaners, F. A. Pyke, 
Bolton. 

19,214. Cycies, J. Higham, Manchester. 

19,215. Cycie Curps, 8S. Withers and J. Griffin, Bir- 
mingham. 

19,216. Resistanck of Snips, F. Lehmann, jun., 


Berlin. 

19,217. GaunTLets and Groves, H. L. Palmer, Man- 
chester. 

19,218. HAND-POWER PLatrorM Lirt, A. Ginn, London. 

19,219. CompressED Gas VessELs, A. Sweetser and A. 
Pringle, London. 

19,220. Taxine and Provecrinc CHROMO-PHOTOGRAPHS, 
R. Atchison, London. 

19,221. Potato Harvester, A. Mehlhorn, London. 

19,222. Tones for Curtine, H. Devidas, London. 

19,223. FLEXIBLE- HANDLED Hanp Stamps, R. H. 
Smith, London. 

19,224. ELastic Cusnion Hanp Stamps, R. H. Smith, 
London. 

19,225. Bepstgaps, G. Nobes, London. 

19,226. Tings, A. Brownsword, A. Elsmore, and J. H. 
Kirk, Birmingham. 

19,227. Tires and Rims, A. Brownsword and J. H. 
Kirk, Birmingham. 

19,228. Governor for Gasxs, E. Evans and J. W. B. 
Wright, London. 

19,229. Brakes for VeLocirepgEs, H. Ansell, Swansea. 

19,230. SmokeELEss Powpers, C. 8. Bailey, London. 

19,231. DELIVERING and CuTTING oFF SupPLy of WATER, 
W. J. Tranter and J. L. Thomas, Birmingham. 

19,232. Sream Traps, H. A. T. Stoakes, London. 

19,2238. ALARM CLOCK and WATER-HEATING APPARATUS, 
J. Perry, London. 

19,284. Linoryer Macuings, W. H. Lock, F. C. Dolby, 
and W. Tattersall, London. 

19,235. UniversaL Joints, W. H. Lock and C. W. 
Pashley, London. 

19,236. ‘'YPEFOUNDERS’ Matrices, W. H. Lock, B. 
Nadall, and W. G. White, London. 

19,237. Jomnrnc EARTHENWARE PLaTEs, G. 
London. 

19,238. SupportTinGc the Weicut of Frame of SEtr- 
PROPELLED VeHIc.Es, G. J. Mitton and The Electric 
Motive Power Company, London. 

19,289. Drepeine Apparatus, O. Friihling, London. 

19,240. InpicaTInGc NumBERs in PLaces of AMUSEMENT, 
W. H. Arber, London. 

19,24:. Keyxess Lock, E. Breslauer, London. 

oo Bearine for Late Spinpues, J. Schwarz, 

ndon. 

19,243. FusisLe Cut-outs for Execrric Circuits, F. 
W. Francis, London. 

19,244. ComsBInED Bac and Cusutoy, A. Barker, 
London. 

19,245. Gas Enorngs, F. Henriod-Schweizer, London. 

19,246. ELecrricaL DistrisuTion and Reecuation, B. 
G. Lamme, London. 

19,247. Separators, A. R. Penprase, Liverpool. 

19,248, ALTERNATING-CURRENT EvEctRic Motors, W. 

. Thompson.—(C. S. Bradley, United States.) 

19,249. Automatic SicNaLLinc Apparatus, W. Fair- 
clough, Liverpool. 

19,250. CLippinc Devices, R. J. Ross, Liverpool. 

19,251. BRICK-MAKING Macuings, W. Ormrod and J. 
W. Wild, Liverpool. 

19,252. Heaters, W. P. Thompson.—(4. H. Humphrey, 


19,253. Banp Brake for Cycigs, A. H. Rogers and H. 
W. Patrick, Birmingham. 

19,254. Cap, F. J. D ll, Birming : 

19,255. Covers of Sewer Suarts, &c., J. Price and J. 
Tah 4 J, 


Kruse, 





mm 








Bir 
19,256. TURBINES, N. 8. Bok, London. : 
19,257. Apparatus for Fiy1ne, W. R. and E. R. Smith, 
ndon. 
19,258. KniTt1Ine Macuivgs, E. H. Brown, London. 
19,259. StampiInc SHEET Metat, L. Liais, London. 
19,260. Exptosives, W. Friese-Greene, London. 
19,261. Lamps, J. Sander, London. 
19,262. Preparinc Syrup for Sweermeats, E. Shaw, 
London. 
19,253. MoIsTENING and AFFIXING PostaGE Stamps, A. 
G. Dienz, London. 
19,264. Execrric Mersrs, C. Canté, London. 


19,265. CoIn-yREED MgcuanisM for ELectric Meters 
C. Canté, London. 
19,266. Boots and Suoxs, A. Nusch and H. Wagner, 
London, 
10th September, 1898. 


19,267. Rotatory Moror, E. W. Leigh and 8. 8. Bar- 
tram, Longport. 

19,268. Jawep Cuucks, C. and G. B. Taylor, Bir- 
ming e 

19,269. Taz Pyeumatic Tire Rertacer, R. Adams, 
Worthing. 

19,270. EvectricaL SiGNaLtinc Apparatus, P. Jer- 
rard, London. 

19,271. AxLe-BoxEs, J. Haynes, Sheffield. 

19,272. Smoxtne Pipss, W. H. Pearson, Sheffield. 

19,273. Batt Taps for Cisterns, A. Barraclough, 
gy ee 

19,274. Buckigs, The Dragon Leather Com y, 
Limited, and J. B. Dury, Wolverhampton. ine 

19,275. AuTomMaTIC SEL¥-LocKING TuRNTSILE, P. J. 
Forrest, Liverpool. 

19,276. CompingD O1L and AceTyLenge Lamp, W. R. 
Morris and P. E. Spraggett, Birmingham. 

19,277. Ksoss for Locks, F. H. Collins, Birmingham. 


19,278. ComMuNICATING Apparatus for RalLway 

Trains, A. A. Govan Glasgow. 

— ARTIFICIAL Perrumes, E. R. Blundstone, 
ndaoa. 


19,280. AckTYLENE Gas Generators, W. F. Gedge, 
3irmingham. 

19,281. Sprinc Frame for VeLoctpepsgs, R. A. Tomson 
and The Gloria Cycle Company, Limited, Coventry. 

19,282. Lantern for Ex.arcinc Paorocrapus, G. B. 
Cliff, Northwich. 

19,283. Perpetuat Motion Macutyg, T. Harris, Dorset. 

19,284. IncREastnc the Rancg of Vision for use of 
Cycuists, A. W. H. Wood, ‘ham. 

19,285. Broocn- pin Fastenines, J. I. Hargreaves 
Burnley. 

19,286. Woven Aprows, J. Wilding, Manchester. 

19,287. Kyir Fasrics, G. F. Sturgess, Leicester. 

19,288. Srartinc and Stopping Mecuanism, J. A. 
Morrison, Glasgow. 

19,289. FgxD-HEATING Apraratus, M. Paul, Glasgow. 

19,290. Cookinc Apparatvs, J. J. Ritchie, Glasgow. 

19,291. Drittinc Macuines A. Bjerre. Glasgow. 

19,202. Borine Rock, M. Kellow, London. 

19,293. Pocket Copyrxnc Press, H. Hazard, Black- 


heath. 

19,294. Lupricant, F. Donati and F. Hornbostel, 
London. 

19,295. THERMO-AUTOMATIC and SIGNALLING APPARATUS, 
M Sheftel, London. 

19,296. Mourn Oreans, E. J. Matthews, London. 

19,297. Junctions of CycLe Frames, E. Taylor, Bir- 
minghain. 

19,208, WuHerxEts for Trot_eys, R. H. Rayner, London. 

19,299. WasHinc Screw Stoppers, J. R. Lofthouse, 
London. 

19,300. Sprincs, E. J. Fader, London. 

19,301. Biypine tTocerHeR Documents, G. Jack, 
Glasgow. 

19,302. Equipoisk Appliance, R. W. Hill, Glasgow. 

19,303. Movine Pictures, G. A Smith, London. 

ig oot InTeRNAL Combustion Enotnes, E. A. Mitchell, 

ondon. 

19,305. Rotary Enoines, K. Thomann, Liverpool. 

19,306. Rope Spinninea, C. 8S. McConnan, Liverpool. 

19,307. Gas LicuTrrer, K. von Vietinghoff -Scheel, 
Liverpool. 

19,308. Combination Garment, J. G. Fisher, Man- 
chester. 

19,309. AUTOMATICALLY DiscHaRGING Guns of War- 
sHips, J. A. Rowe and F. J. Trewent, London. 

19,310. Hanp Sweerinc Brusn, G. Coates, York. 

19,311. Sream Botters, G. H. Watson and E. J. Noble, 





mdon. 

19,312. TRraveLLinc Dresstnc Boxes, A. Barker 
London. 

19,313. SaapE Ho.pers, 8S. H. and J. H. Smith, Bir- 
mingham. 

19,314. RoL_er Bearines, G. C. Marks.—(B. Grancille, 
United States.) 

19,315. Rotter Bearines, G. C. Marks.—(B. Granville, 
United States.) 

19,316. CasH Inpicator and Recister, G. ©. Marks. 
+The Hallwood Cash Registering Company, United! 
States. 

19,317. Sprines for WuxE:s of Cycies, E. Harnett, 


London. 
19,318. AppLication of Ozoxg, D. Martini, Tilford, 
Surrey 


19,319. Curtina Fires, A. J. Boult (4. Rahire, 
France.) 

19,320. Dustinc Type Cases, F. C. P. M. Martens, 
London. 


19,321. CiassiryiInc Hyprocarsons, 8. Pitt.—-{(The 
Société Anonyme pour la Construction des Appareils 
Saralle, France.) 

19,322. Pens, W. T. Shaw, London. 

19,323. PropuctTiIon of ACETYLENE Gas, A. W. Price, 
London. 






19,824. TazaTMENT of Paper, W. A. Hall, London. 
19,325. MAKING SPANGLEs from GELATINE, A Zimmer- 


mann.—(The Chemische Fabrik aus Actien cormals BE. 
Schreing, Germany.) 





19,326. ANTISEPTIC and D R, A. Zi ermann, 
mdon. 
19,327. CoLourinc Matrer, 8. Pitt.—(L. Cxssella an! 
Co., Germany. 


19 328. CoupLines for Wirze Tramways, N. Seidner, 


ndon. 
19,329. Etgcrric Carsons, 8S. Schreiber.—(A. Bein, 

Austria ) 
19,330. Gear for PRopELLING Cycies, W. H. Denison, 


mdon. 
19,331. Burners for IncanpgEscent Gas, 8S. Biheller, 
London. 
19,382 Traps, J. P. Menzerath and R. Reeder, 
logne. 
19,333. METHOD of SHippIn3 Boat Ruppgrs, F. Hull 


London. 

19,334. Meta Posts, W. R. Lake.--(H. J. Donahoe, 
United States.) 

19,335. Driving Mecuanism, A. E. F. Vonhausen, 
London. 


12th September, 1898. 
19,336. Lamps for AcgeTYLENE Gas, W. Simon, Hali- 


ax. 

19,337. CLOCK-REGULATING AppaRaTus, R. J. Rudd, 
North Croydon. 

19,338. Brakes, A. Evans, Manchester. 

19,339. CLeaniNG Suips’ Botrroms, J. Pointon, South- 


rt, cs. 

9, Desk for Seconpary Scuoots, 8. Bridge, 
Stourbridge. 

19,341. Device for Supportine Bicyciss, M. Hedder- 

wick, Glasgow. 

19,342 Mugs for Sprnninc Waste, J. McQueen and 
J. Sharp, Manchester. 

19,343. Fett Hat-makinc Apparatus, F. W. Cheet- 
ham, Manchester. 

19,344. CLeaninc CycLE WHEEL Huss, W. E. Hart, 
Manchester. 

19,345. Cuimvey Cowts, F. Warren, Nottingham. 

19,346. Presses for Cuttinc Parser, D. Smith, Wolver- 
hampton. 

19,347. Cvctg SappLE AbJusTMENTs, H. P. Lavender, 
Walsall. 

19,348. Contact Devices, A. H. GibLings and J. Kay, 
Bradford. 

19,349. Tarcets, T. B. Burns, Bristol. 

19,350. Water Tursines, G. Montag, F. Hiiter, and 
M. Karb IIL., ag wr 

19,351. Bracgs, W. Halstenbach, Barmen, Germany. 

19,352. Sewinc Lace Negpigs, H. Schieb and J. 
Dieck, Barmen, Germany. 

19,353. Brakes for Bicycies, J. Hoyle and C. Kay, 
Manchester. 

19 354. Rartway Trotigys, W. T. Fisher and W. 





Smith, Coventry. 
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Non - REFILLABLE Borties, E. B. Killen, 

gow. 

56. Saw Guarp, W. North, Sheffield. 
,357. WINDOW-BLIND ROLLER Movuntinas, C. Pater- 
son, Glasgow 

19,858. MeraLuic ALLoy, D. Knowles, Wolverhampton. 

— Axces for VeHicirs, C. Moseley, Stoke-on- 
Trent. 

19 360. MetHop of SigNatuine, J. Kay and A. H. 
Gibbings, Bradford. 

19,361. Gas Reroxts, W. A. Drake and J. S. Mars- 
land, Halifax. 

19,362. Metuop of Propgtuine Cycies, H. G. Allen, 
Bristol. 

19,363. Nosr-Bacs, G. Dobson and T. D. Macdonald, 
Liverpool. 

19,364. Macuinery for CLEANING Try, G. 8. Richmond, 
Llianelly. 

19,365. Buoyant Boat Cover, G. K. Gandy, Rich- 
mond, Surrey. 

19,366. Curtain Rops, A. M. Atkinson, Saltburn-by- 
the-sea, Yorks. 

19,367. Saw, E. Goddard, A. Howes, and J. Chambers, 
London. 

10,363. Borers for Domestic Purposgs, G. Whit- 
taker, Burnley. 

19,369. GENERATION of ACETYLENE Gas, J. Boss, 
London. 

—_ Pieg and Cicaretre Houper, E. 8. Doré, 

maon. 

19,371. Parce Carrier, H. T. Richter and C. H. 
Knapp, London. 

19,372. ARCHED ORNAMENTAL Seams, C. J. Alexander, 
London. 

19,373. Drivinc Caan for Cycigs, M.-A. H. Rongier, 
Birmingham. 

10,374. Srorinc Gas, F. Edwards and J. Fraar 


London. 
Gas Burners, F. Edwards and J. Frazer, 





London. 
19 377. Bopice Protector, A. C. Williams, Elmer's 
End, Kent. 
19,378. UMBRELLAS, P. H. V. Nicolas, London. 
19 379. ScorcH Carpets, T. F. and A. 
London. 
19,380. Motor Veuicits, H. Parsons, London. 
19 281. E.ectric Traction, M. Walker, London. 
19,382. ComptnaTion GARMENTS, M. Dawkins, London. 
19,383. ALLoy for SoLDERING ALUMINIUM, A. Furno, 


Naylor, 


ndon. 
19,384. TRoLLEy for RarLway PLatroras, R. B. Wheeler, 
on. 
Bcryers for Hyprocarzons, L. C. Boyle, 


ndaon. 

19,386. Puzzite Buitpinc Buocks, J. A. Burr, 
London. 

19,387. Device to be Usep with Cups, P. Tracy, 
London. 

19,3>8. Surprortinc SHarts in Frames, 8. C. Davidson, 
Lond: n. 

19,389. CoatforCycListsand SporTsMEN, M. Grossmann, 
London. 

— Lusricators, H. Gardner.—(£. Dumowthier, 

rance. 

. Devices for Cxiostna Vessets, J. Eyck, 
London. 

19,392. Propuctne Motive Powsr, C. A. Biickstrim, 
London. 

19,393. Fincer for Mowrsa Macuines, G. Hayhurst, 
London. 

19,394. Rotary Moror, C. F. C. Lohmann, Northcote, 
near Melbourne. 

19,395. Ink Botrirs, E. C. Buik, London. 

19,396. ELectricaL Inpicatinc Devices, A. U. Alcock, 
London 

19,397. TaansmITTING Inrormation, A. U. Alcock, 
London. 

19.398. BuRNERS for ACETYLENE Gas, W. K. Stent, 
London 

19,399. Arc Lamps, P. Mersch, London. 

19,400. Cost-INDICATING Apparatus, F. Ross London. 

19,401. Nuts, W. R. Lake.—(J. /. Harrell, United 
States 

19,402. WATER-FEED Apparatus for Borers, F.J. Weiss, 
London, 

19,403. MATHEMATICAL DRAWING INSTRUMENT, F. Lieg- 
ler, London. 

19 404. Domestic 
London. 

19,405. Apparatus for Propuctne Icz, J. Zehra, 
London. 

19,406. Screw Couptines for Suartine, H. R. Karg, 
London. 

19,407. SIGNALLING between Trains, G. Humbert, 
London. 

19,408. Printinc and WeicHING Macuive, A. Christie, 
London. 

19,409. Cork Cusuion, A. Bauer and O. Rungwerth, 


Freezinc Macuines, J. Zehra, 


ondon. 
19,410. Currinc Devices for Woop, R. W. Little, 
Liverpool. 
19,411. Leccines, W. Church, Liverpool. 
19,412. Borre Stoppers, T. Bluntschli, Liverpool. 
19,413. Fork Enps of Cycies, A. H. Rogers and H. 
W. Patrick, Birmingham. 
19,414. Har Fastener for Laprgs, A. W. Smith, 
ce et . 
19,415. Steam Traps, I. 8S. McDou T. Sugden, and 
N. N. Haigh, London. itn me 
19,416. Linotype Macuings, A. J. Boult.—(C. Mueh- 
leisen, United States.) 
“oo ee Devicr, A. J. Boult.—(A. Bureav, 
rance. 


13th September, 1898. 


1,418, TELEPHONE INSTALLATIONS, F. Oprendek, F. 
Kolischer, and A, Landmann, London. 

19,410. Wueets and Axcgs for Mait-carts, A. Hum- 
page, Birmingham. 

19,420. Lock Mecuanis, J. Riley, Southampton. 

1,421! Pocker Knives, A. Biggin and M. Craven, 
Sheffield. 

19,422. Grape DeLingators, P. Weber, Liverpool. 

19,423. Metaxyic Pac«rne for Jornts, J. Allan, Blyth, 
Northumberland. 

19,424. Imitation Birps, H. L Platt, Croydon. 

19,425. Pumps, J. Carson, Kingstown, Co. Dublin. 

19,426. Music Hovper, R. Bradford and J. H. Mark- 
ham, Bristol. 

19,427. Horsgsuogs, W. Portsmouth, Southampton. 

19,428 Vatve for Prgumatic Tires, R. A. Hall, New- 
c2stle-on-Tyne 

10,429, APPLIANCE for DzcoraTING TILEs, J. H. Barratt, 
Stoke-on-Trent. 

19,430 Jotntinc Steam Prpks, J. Baillie, Manchester. 

19,431 New Game, F. Ward and J. Holbrook, 
Manchester. 

19,432. Sarety ATTACHMENT for ELEvators, G. E. and 
C. L. Cooke, London. 

19,433. Fosisove PHotosrapaic Prints, T. R. Watson, 
Aberdeen. 

19,434. Friction CLutcn, G. L. Scott, Manchester. 

19,435. PHoToGRaPHICc Frames and Mounts, G. H. 
Bradley, Scarborough. 

19,436, Wire Giass Rotiinc Macuing, C. C. Hartung, 
London. 

19,437. WirgED Guass Rotiinc Macutng, E. Walsh, jun , 
London. 

19,438. Tgapots, J. Marshall, Glasgow. 
19,439. SEPARATING Pararrin from HyDROCARBONS, J. 
Wishart, Glasgow. 
19,440. Bakers’ Peets 
London. 

19,441. Rein Hotpers, 0. Kaun, Berlin. 

19,442. Giass Bottiss, T. Lovejoy and A. E. Nixon, 
London. 

. SHreELD for Crrcvnar Saws, H. Markhar, 
London. 

19,444 Frxinc Panecs for Sappies, A. C. Russell, Bir- 
mingham. 

19,445, Evecrric Batreries, H. Blumenberg, jun., 
London 


d Peer Suarrz, W. Cross‘e ;, 





“——: Makinc Per-oxipEes, H. Blumenberg, jun., 

mdon. 

19,447. Knirrine Macuiygs, J. Wardall, London. 

19,448. CIGARETTE - ROLLING Macuines, J. Bunn, 
London. 

19,449. Gear Cassz, H. Lisle and The Presto Gear Case 
and Components Company, Limited, London. 

19,450. Automaton Puzzte Ficures, L. Biddle, 
London. 

19,451. ManuracturE of Metatuic Sucar Basins, 
Elkington and Co., Limited, and H. T. Fellows, 
London. 

19,452. Foorpatis, J. Henderson, A. 8. Bryce, jun., 
and J. C. Robertson, London. 

19,458. SeL¥-RIGHTING Stanp for Puotos, 8. Hahn, 
London. 

19,454. Boxes, R. P. Brown, London. 

19,455. SuHeet Metat SEAMING Macuinxs, E. Norton, 
London. 

19,456, STRENGTH-TESTING Macutngs, G. G. 8. C. Merry, 
London. 

19,457. Cement for Securine Tices, A. J. Loftus, 
London. 

19,458. Divipinc Dovcn, C. E. and J. E. Pointon, 
London. 

19,459. Dust-Bins, A. Pyke, London. 

19,460. Baty Castors, A. Gajardo, London. 

19,461. Recutatine the FLow of Gaszs, J. B. Spurge, 
London. 

19,462. CLotHes Prop, T. W. Lucas and H. Webb, 
London. 

19,463. Gotr CLus Suarts, F. W. Brewster, London. 

19,464. MECHANICAL Movements, H. and 8. Tuttle, 


London. 

19,465. CaLcINING CEMENT MATERIALS, VY. Kjeldsen, 
London. 

19,466. STEERING NAVIGABLE VESSELS, M. Pallaversich, 
London. 

19,467. Garments, J. A. Scriven, London. 

19,468. Door Hanvugs, M. J. Stone, London. 

19,469. Preventina Sxips Roviinoe, W. Robinson, 
London. 

19,470. Dioxrpe of Barium, W. R. Lake.—({La Soriété 
Bonnet Ramel, Savigny Giraud et Maraas, France.) 
19,471. CarTRIDGE Casgs, W. R. Lake.—(&. H. Brown, 

United States ) 

19,472. Topacco-cuTTING MacHINEs, W. R. 
(J. €. Lawrence, New South Wales.) 

19,473. Grates for Steam Borter Furnaces, W. R. 
Lake.—(The McKenzie Furnace Company, United 
States.) 

19,474. BicycLe Supports, G. Hipwood, London. 

19,475. FasTeninc Device for Bracetets, A. H. 
Weincke, London. 

19 476. Rivers for CaRDBOARD Boxes, A. J. Boult.— 
F. Kaulfersch, Germany.) 

19,477. MeRceRIsiInGc Yarns, H. Krissmane« and F. 
Auderieth, London. 

19,478. BicycLte Braxgs, F. A. Rodewald, London. 

19,479. WaTeR Pivuas, W. Lange, London. 

19,480. RecuLatinc Execrric Currents, J. D. F. 
Andrews, London. 

19,481. Arr Pumps, M. Friend, London. 

19 482. THrEsHING Macuine, B. Jiickle, London. 

19,488. Compassgs, J. Wild, London. 

19,484. Brake for Wares, W. P. Thompson.—(W. 
A’t, Natal ) 

19,485. FasTeNING RuBBER Tires, W. P. Thompson.— 
(W. Alt, Natal ) 

19,486. Driers for TREATING DISTILLERY S.ops, W. P. 
Thompson.—{ V. D. Anderson, United States.) 

19,487. Stamprnea Macutngs, N. Sperber, Liverpool. 

19,483. Winpows of Raitway Carriaces, W. J. Burton, 
Live 1. 

19,489. enemesnies Car Szats, W. M. Norcross, Liver- 


Lake.— 


poo 

19,490. Stortnc Begr, W. Bachner, Liverpool. 

19,491. Equaisinc CURRENT Suppcy in TYPE-PRINTING 
TELEGRAPHS, J. Kustermann, Liverpool. 

= Patrerns for Garments, R. 8S. O'Loughlin, 

ndon. 

19.493. Screw Taps, H. O. Nienstaedt, London. 

19,494. Automatic Apparatus, V. T. Taylor, London. 

19,495. Hotper for Harts, J. Quigly, R. Simpson, and 
M. A. Blair, Manchester. 


14th September, 1898. 


19,496. SMALL-aRMs, C. Qvist and A. P. V. Andersen, 
Berlin. 

19,497. Grass Scrkw Firtine, T. Dukes. Stourbridge. 

19,498. Paps for Brooms, R. Chase and Son and R. W. 
Chase, Birminghain. 

19,499. Serine Spoxes, W. H. Ireland, Birmingham. 

19,500. Connections for ELEcTRICAL Fuses, T. McEwan, 
Edinburgh. 

19,501. Lock Mecu4nism, J. Riley, Southampton. 

19,502. Lesseninc VIs#XxT Pen in Cycies, A. Nicholson, 
Dublin. 

19,503. Drawinc Compassss. C. Smith, Birmingham. 

19,504. BLousgs, D. Taylor, Manchester. 

19,505. Rarpway Wacon Brake, R. Morton, Sheffield. 

19,506. HIGH PRESSURE WaTkR Taps, W. Bradley, 
Sheffield. 

19,507. Bortues, E. B. Killen, Glasgow. 

19,503. MANHOLE Covers, H. Mechan, Glasgow. 

19,509. Stgam and Water Joints, W. G. and R. W. 
Hanna, Glasgow. 

19,510. Fisnine-Rops, W. D. Shard and E. B. Payne, 
Birmingha'n. 

19.511. Wravine Fasrics for Garments, J. Wilding 
Manchester. 

19,512. Rep Leap, T. H. Leathart, Newcastle-on- 


'yne. 

19,518. CycLe-suppoRTING AppaRaTus, W. Boff, Bir- 
mingham. 

19,514. Raitway and Tram Raizs, D. P. Young, Man. 


ester. 
19,515. NeckTre Houpers, &c., G. F. Ransome, Liver- 


povul. 

19,516. Gas Enatngs, A. C. Harris, Leicester. 

19,517. Daivinc Cuatns for Cycies, F. E. Everard, 
London. 

— ACETYLENE Cycue Lamp, G. Marshall, Birming- 
14am. 

19,519 CoIN-FREED PHOTOGRAPHIC 
Mushet, Glasgow. 

19,520. CanpLe Lamp, W. Garner, Sheffield. 

19,521. Prorectinc the Moustacue, E. J. Wickendcn, 


MACHINEs, P. 


mdon. 

19,522. Paper Wrappers, E. A. Iremonger, Man- 
chester. 

19,528. Toy, W. H. Craven, London. 

19,524. Evectrric Ciocks, G. F. Bristow, jun., and W. 
Jones, London. 

19,525. Skip Pan for VenicLes with Rupper TiREs, 
J. Kemp, Eastbourne. 

19,526. Gas Brackets, F. E. Walker, Yeadon, York- 


shire. 

19,527. ReLeasinc Suirt Stups in Caszs, A. B. Kent, 
mdon. 

19,528. Maxine Bricks from Rerusz, R. Brunk, 


ondon. 

19,529. SepaRaTinc Gases, W. Young, and 8. and T. 
Glover, Priorsford Peebles. 

19,530. Mi_k-cans, R. Morris, London. 

19,531. Tray-Box for use on SHEtvss, J. 8. Bennett, 
London. 

19,532. Apparatus, T. and H. V. Coad, London. 

19,533. RecuLatinc Gas Consumption, R. W. Braham, 
London. 

19.534. Minirary WATER-BoTTLES, W. de W. Cater, 
London. 

19,535. Exectric Motors, 8S. W. Maquay and P. E. 
Vanderpumy’, London. 

19.586. Primary Batreries, 8S. W. Maquay and P. E. 
Vanderpump, London. 

19,587. DyNAMO - ELECTRIC Macnuings, J. Burke, 
London. 

19,538. Steam Enornzs, J. T. Rossiter, London. 

19,539. Steam Boriers, J. B. Furneaux, London. 

19,540. MANUFACTURING WATERPROOF Paper, E, Dresen 
London, 

19,541. ToastinG-rorK, F. Giles, London. 





19,542. PLant-supporTinG Apparatus, E. Lacroix, 
London. 

19,543. CENTRIFUGAL Fans and Pumps, 8. C. Davidson, 
London. 

19,544, Cuarr-steps, J. Reiss, London. 

19,545. Apparatus for MouLpiNG Butter, M. Pfening, 
London. 

19,546. JouRNAL Bgarincs, J. Swan, London. 


19,547. Lawn Mowine Macuines, N. P. Shulin, 

London. 

19,548. Suspenpinc Trousers, G. G. Williams, 

London. 

19,549. GENERATING ACETYLENE Gas, A. Browett, 
ndon. 


19,550. Disinrearators, A. R. McLellan, London. 

19,551. SIGNALLING by Sounp, E. Dragoumis, London. 

19,552. SiaNALLING by Sounp, E. Dragoumis, London. 

19,558. Moutpinc Borrte Necks, E. Hoffman, R 
P. Frist, and C. E. E., W. G., and H. Whiteley, 
London. 

19,554. Ciosina Devices for Borries, E. Hoffman, 
R. P. Frist, and C. E. E., W. G., and H. Whiteley, 
London. 

19,555. Butss of Exvecrric IncaNDEscENT Lamps, C. 
Bartenstein, London. : 

19,556. Caps or Covers for Borrizs, &c., E. Hoffman, 
R. P. Frist, and C. E. E., W. G., and H. Whiteley, 
London. 

19,557. Rorary Enorines, C. Bennet.—(&. B. Dixon, 
Canada.) 

19,558. DECORTICATING P. P. Faure, 

mdon. 

19,559. Dryine Systems, H. Herberz, London. 

T. J. Jones, 


MACHINEs, 


19,560. DisPpLayING ADVERTISEMENTS, 
mdon. 

19,561. Gas Encines, W. A. Stevens and H. Tandy, 
ndon. 


19,562. Racks for Boots, W. H. Margetts, London. 

19,563. Batt Bearino for Piranes, H. Kuhne,—(W. 
Seltner, Austria ) 

19.564. Utinisation of Execrricity, C. M. Johnson, 
Londor. 

19,565, Supports for Gas Burners, A. ©. Sachse, 
London. 

19,566. Cycie Locks, C. W. Potter, London. 

19,567. Gas Enoings, H. L. Huet, London. 

19,568. Parguetry Buiocks, W. P. Thompson.—(G. 
Isler, Switzerland.) 

19,569. Restuient Tires for Cycies, H. 
Liverpool. 

19,570. Drepoers for Canars, J. Cleghorn and T. 
Wilkinson, Manchester. 

19,571. CvcLe Sappigs, S. Llewellen, Birmingham. 

19,572. Tospacco Pipes, G. Demaine, London. 

19,573. StgeERING Barges, T. Cooper, London. 

19,574. Urtcisation of Yeast, H. Wegener, London. 

19,575. Locxinc Devices for Cycies, W. Fletcher, 
London. 

19,576. RecTiryinG STEEL Baus, A. H. Dupeyron and 
E, A. Phalempin, London. 

19,577. ScaFFoLp1nG, J. Guthlein, London. 

19,578. REPAIRING PNEUMATIC TIRES, A. 
London. 

19,579. MaGNestaN Cement, J. W. Butler, London. 

19,580. CarTripces for Sportinc Guns, R. C. Galand, 
London. 

19,581. Decomposition of ALKALINE Satts, J, Green- 
wood, London. 


Artelius, 


D. Brett, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


604,828. Conveyror, H. F. Hodges, New York, N.Y.— 
Filed January 5th, 1898. 

Claim.—In a conveyor of the class described, the 
combination of fixed guides having front and rear 
faces, a conveyor chain running near and parallel to 
said fixed guides, and a carrier attached to said chain 





604 828 




















said carrier comprising contact devices at its upper 
part adapted to engage the rear faces of the guides, 
and contact devices at its lower part adapted to 
engage the front faces of the guides, substantially as 
set forth. 
606,199. INnsTRUMENT FoR CAULKING Suips, W. P. 
Freeman, New York, N ¥.—Filed June 22ad, 1897. 
Cla m.—(Q1) The electric motor provided with two 
armatures, the reciprocating tool holder mounted in 
operative relation to the armature shaft of the said 





motor between the two armatures, and gearing-epera- 
tively connecting the armature shaft with the tool 
holder for reciprocating the same, substantially as set 
forth. (2) In combination, the double field magnet, 
the two armatures mounted on a shaft which is sup- 





ported between the armatures at the central and 


neutral point of the field magnets 

by the said shaft and supported’ upon ee htetuatea 
nets. (3) In combination, an electric motor, a Mag. 
cating tool holder, a spring acting on the tool ep 
in one direction, and the Geneva gearing act holder 
the said tool holder intermittingly in the ee 
direction, substantially as set forth: (4) In con besite 
tion, a rotary motor, a reciprocating tool ho} pe 
a Geneva gear, intermittently actuating the sa? aud 
holder, substantially as set forth. Said too) 


606,322, Screw Proreiier, P. 4, y W 

Philadephia, Pa.—Filed Janva» y 13th i805 

Claim.—(1) In an adjustable propeller, the comt i 

tion of the rotary propeller driving shaft prs pina. 
of a hollow portion a, and a second portion Pion 
nected therewith outside of the circumference of ved 
hollow portion of the shaft, whereby a cham) the 
— of greater diameter than the fkdliow shaft reid ve 
vided between the two portions of the shaft ag 
peller hub carried by the hollow portion of thé — 
propeller blades mounted in the hub by radially 
arranged journals, an adjusting shaft located with? 
the hollow shaft and rotating therewith, but ¢q om 
of independent rotary adjustment, motion pt ble 
cating means between the end of the adjusting — 
and the propeller blades, mechanism located in rh 


inand, 


(606,322 








space between the two portions of the propeller driy. 
ing shaft, operatively connected with the adjusting 
shaft, and rotating with both shafts, and a shaft- 
adjusting device stationary with reference to the 
rotation of said shafts and operatively connected with 
said mechanism by a loose or sliding connection, 
whereby the pitch of the blades may be changed 
while they are being revolved. (2) In an adjustable 
propeller, the combination of a hollow shaft having 
an enlarged chamber, a stu ft in the hollow shaft held 
against end play but free to rotate therein, a quick 
pitch screw on the end of this shaft, a nut fitted on 
this screw and held in the chamber so as to be mov- 
able only longitudinally therein, an operating lever, a 
sleeve fitted to slide on the hollow shaft, a trunnioned 
ring connecting the sleeve and the lever, rods extend. 
ing from the sleeve through the end or head of the 
chamber to the quick pitch nut, and an adjustable 
screw propeller on the end of the hollow shaft and 
controlled and adjusted by the internal shaft. 


606,384, ATTACHMENT ror STEAM BoiLers, A. (ris, 
Hamburg, Germany.— Filed January 19th, 1898. 
Claim.—{1) The combination, with a Cornish or 
other flue boiler, of a spindle supported in suitable 
bearings in said boiler, a steam outlet pipe, said 
spindle passing through the end of the steam outlet 
adjacent to the boiler, a propelling device on said 
8 Indle in said steam outlet pipe, and an agitating 
device on said spindle operated by the propelling 
device, substantially as set forth. (2) The combina- 








tion, with a Cornish or other flue boiler, of a spindle 
supported in suitable bearings in said boiler, a steam 
outlet pipe, said spindle passing through the end of 
the steam outlet pipe adjacent to the boiler, « helical 
screw on said spindle located in the steam outlet pipe, 
and a screw propeller on saii spindle operated by the 
motion impa: to the helical screw by the outgoing 
steam, substantially as set forth. 


606,440. Primer ror Orpnance, 7. G. Bennitl, New 
Haven, Conn.—Filesl November 26th, 1897. : 

Claim.—A primer having its body provided with 
external threads which take into corresponding threads 
formed in the side walls of the primer-receiving 
chamber of a suitable cartridge case, and the said 
primer being also provided with a laterally-expansible 
annular gas check inclosing a forwardly - opening 


[606.440 ] 





annular gas-receiving or expansion chamber which 


intercepts the gas, which then gre the check and 
forms a gas-tigl t joint between it and the adjacent 
portions of the walls of the said primer-receiving 
chamber. 
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THE IRON AND STEEL INSTITUTE. 
No, IIL, 

Tux excursions following the meeting were so planned | 
give the visitors an opportunity of seeing as | 
ne noticeable peculiarities of Swedish iron 

ining and smelting in the short space of time, 
im iely, three days, available. For this purpose, even | 
making the best use of the excellent system of railways 
ee enectiNg the different. working centres, it became 
necessary to divide the party into two groups, dis- 
tinguished as A and B respectively; the former taking 


as to 
many of tl 


| the beginning of the seventeenth century, and an} 


S.E. dip of 70 deg. or more. The working dates back to | 
enormous number of small workings have been opened | 
over the entire district; but the most pat arvenra 
deposits, which are those belonging to the eastern- | 
most or upper series, were for a long time practi- | 
cally abandoned, their working being forbidden on | 
account of their highly phosphoric character, and it is 
only since the discovery of the basic method of steel 
making in 1879, by Thomas and Gilchrist, that they have 
been brought into value, an important export trade with | 
Germany, which has developed since 1893, having increased 
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grufvan to Lénnsfallgrufvan, attains its maximum thick- 
ness of 220ft. in Bredsjébrottet, diminishing to about 
half that size in the north end of the pit. These thick- 
nesses, however, include numerous bands of rock—gneiss 
and granulite, and intrusive veins of very coarsely 
crystalline granite or pegmatite, the latter being es- 
pecially prominent in the large northern pit, where the 
ore is penetrated by several veins up to 40ft. in thickness 
from the foot wall side. The general character of these in- 
clusions will be apparent from the indications in the 
plan. The ores from these export field mines are re- 
markable for their uniformity in character, giving a high 
yield—62 to 64 per cent. of iron, and 0°9 to 1°5 per cent. of 
phosphorus—while the silicaand earthy bases are in about 
self-fluxing proportions. In the smaller mines at the 


| southern and western ends of the district, ores of Bessemer 
| quality with as little as 0°023 per cent. phosphorus are 
| raised, but these are hematites of a more siliceous cha- 


| racter. 


Speaking generally, the proportion of phosphorus 


| is higher in the black or magnetic than in the red ores. 
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GENERAL VIEW OF BERGSBO MINE FROM THE NORTH 


the district lying north and east of Stockholm, and the | 
latter the more central and western works, having the 
town of Filipstad for the centre. The first, or A party, 
was the most numerously attended, there being 
fifty-four visitors and twelve Swedish members present, 
the latter including several members of the local 
executive committee, who were continuously available as 
guides, in addition to the local managers of the different 
works ; the whole party being in charge of Mr. Axel 
Wahlstrom, who appeared to be always at hand to solve 
any and all difficulties as they arose. The visitors were 
headed by the President, Sir James Kitson, and Mr. 
Windsor Richards, past-presidents, and the secretary, 
Mr. B. H. Brough. A train of five sleeping coaches was 
placed at the service of the party by the State Railway 
Department, and started at 10.40 p.m. on August 28th 
from Stockholm, following the route indicated in the 
sketch map, arriving at Griingesberg at 7 a.m. on the 
following morning, when after the necessary breakfast, 
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MAP OF DISTRICT } 


the day’s work, which included the examination of the 
Griingesberg iron ore mines, and the Stora Kopparberg 
Company’s Ironworks at Domnarfvet, was begun. These 
mines, which are now the most productive in the country, 
giving nearly one-third of the whole annual produce of 
Sweden, are situated about midway between Stockholin 
and the Norwegian frontier, in a slightly undulating 
gneiss and granite country about 1000ft. above the sea- 
level. The deposits, which include both specular hematite 
and magnetite, occur in numerous detached masses or 
lenticules in three lines, which are roughly parallel to 
the foliation or banding of the crystalline rocks forming 
the country, and extend for about two and three-quarter 
miles, with a maximum breadth of about a quarter of a 
mile. The general direction is about N. 30 E., with a 


the output to nearly 660,000 tons, about five-sixths of which | 
are exported, while about 80,000 tons are smelted at the 
Domnarfvet and other worksin the neighbourhood. The 
portion of the mines producing these ores, known as the 
** export field,” is shown in the sketch map on page 316, 
from which it will be seen that there are two principal and 
several smaller deposits, the largest and most important | 
of these being that at the north end, known as Bergs- | 
bogrufvan, which is about a quarter of a mile long, with | 
a maximum breadth of 300ft. The ore averages 62 to | 
64 per cent. ofiron, and 1 to 1°2 per cent. of phosphorus; 
the western part, or that nearest to the foot wall, being 


| about 160 miles 


Up to the present time the getting of the export 


| ores has been done in open cast, with the result that 
the pits are becoming too deep to be safe, owing to the 


overhang of the hanging wall, which necessitates the 
removal of a large amount of waste rock. The present 


| method is practically one of overhand stoping, the stopes, 


from 50ft. to 70ft. in length, following the strike of the 
ore bands where they arenarrow ; whileon the thicker ones 
they are arranged radially about a central drift, which 
connects the working with the vertical hoisting shafts, 
sunk on the hanging wall side. The ore, broken by 
boring and blasting with dynamite, is hand-picked in the 
workings, with the help of electric arc lights by night, and 
loaded into iron tubs of about 18 cubic feet capacity, 
which are run into cages and lifted by electro-motor 
winding engines to gauntries over the railway lines, 


| where it is discharged into the trucks, which carry it to 


the shipping port of Oxeliésund, on the Gulf of Bothnia, 
about sixty miles south-west of Stockholm, a distance of 
The average amount of rock and ore 
lifted per pound of dynamite used is about six tons. 


| Up to the present time hand boring alone has been 
| used, but machine borers driven by compressed air 


are about to be introduced on a large scale, as 
trials of electric borers made last year did not 
give satisfactory results. The compressor is of com- 
pound construction and driven by an electromotor. 
The mixed small ore and waste is sized upon gratings 
and rotary drum sieves, varying from 2jin. to }in. 
aperture, a jet of water being used with the latter to 
remove small dirt. The larger sized lumps rejected by 
the first “‘ grizzly” are picked by hand, and the two 
intermediate sizes are passed over Wenstrom magnetic 
separators, which take out the magnetite, but pass 
hematite with the waste, which is therefore further 
hand-picked. The small stuff washed off by the jet is 
collected in pits, giving a finely divided product, for which 
at present no use has been found, although it contains 
from 58 to 60 per cent. of iron. Probably it might be 
employed as fettling for puddling furnaces if it could be 
obtained at a reasonable price in English works. About 
350 tons of mixed stuff are treated in the separating 
plant daily, giving about 200 tons of clean 60 to 62 per 
cent. ore, 50 of powdered ore, and 100 of waste. 

Among the most interesting features of the surface 
arrangements at Gringesberg are those for distribut- 





MAIN DRIFT IN BREDSJOBROTT MINE, GRANGESBERG 


| generally lower in the latter constituent than that on the , 


hanging wall side, where bands of apatite several inches | 
in thickness are frequently found. In the pits immediately | 


| north of this a curious modification of the ore is found, | 


consisting of aggregates of crystals of magnetite diffused 
through a finely grained specular hematite, which has 
given rise to the name of Sjutsternsberget, or Hill of the 
Seven Stars, to the locality producing it. The second 
principal mine, which extends southward from Kiillar- 


ing power, which is entirely derived from water- 
wheels. As there are no very marked differences in 
level in the country adjacent to the mines, storage reser- 
voirs covering a large area, with about 22} miles of dis- 
tributing leats, have been established for the supply of 
seven over-shot wheels, averaging 15 to 20-horse power 
each, the power being conveyed to the hoisting and 
pumping gear by the method of travelling rods intro- 
duced into the Swedish mines by Polhem at the end of 





316 


THE ENGINEER 





Serr. 30, 1898 





——————— 
—————————_—_— 





the seventeenth century, and which has been in use ever | 


since. These consist of parallel wooden rods suspended 
at short intervals upon double-armed iron brackets, 
which oscillate about fixed centres, moving backwards 
and forwards at each revolution of the water-wheel, with 
a perceptible groan at each change of stroke. Iron bell 
cranks moving in the horizontal plane are inserted in the 
lines where branches are to be taken off, and in this way 
the western side of the mines is covered with a perfect 
labyrinth of red-painted posts and rods, the total length 
of those above ground being about 24,000 yards. On 
the eastern or export side of the field, however, electric 
power is used, obtained from a fall of 150ft., working 
turbines in a power station at Hellsjin, about 7} miles 
distant to the eastward. There are nine turbines, two of 
150 and six of 100-horse power each, driving generating 
dynamos, and two small ones of 20-horse power, serving 
as exciters. The current of 150 volts tension is raised 
to 5500 volts, and conveyed to the mines by a system of 
three copper wires of four millimetres diameter, and is 
distributed through reducing transformers tc the different 
motors, which are twenty-two in number, varying from 15 
to 45-horse power each, including seven hoisting and two 
pumping engines, with a gross total of about 550-horse 
power. The posts carrying the high tension current and the 
transformer houses are ornamented with skulls and cross- 
bones in white upon red ground, and at all road crossings 
and other frequented places the line wires are surrounded 
by a protecting wire casing to prevent the ends from 
falling in the event of a breakage. The electric lighting 
service, including 25 arc and 640 incandescent lights, 
employs about 150-horse power in addition. The present 
power station will shortly be supplemented by another, 
giving an additional 300-horse power; but it is in con- 
templation to make a further increase by going to a 
distance of sixteen miles, where a head of 85ft., giving 
3000-horse power, has been purchased. 

The ownership of the Griingesberg Mining Company, 
which, like all similar properties in Sweden, was formerly 


ASSOCIATION — BRISTOL 
MEETING. 

In Section G, Mr. Siemens, in a paper on “ Electric 
Power in Workshops "—after some general reference to 
the applications electric transmission has found, may 
find, and will find, and some reference to the compara- 
tive merits of alternating and continuous currents, and 
recognising the fact that the electric system is hampered 
by the fact that the available mechanical energy, however 
produced, has to be converted into electrical energy, an 
such transformation always involves losses which are 
avoided where the mechanical energy can be applied 
direct to the means of transmission—points out that 
the electric transmission of power is applicable in a great 
many cases on account of the unquestionable superiority 
of the means of distributing electricity over the means of 
dealing with any other form of energy. Then, too, the 
efficiency of electric motors has been accurately deter- 
mined, and it is well known that over 84 per cent. of the 
indicated horse-power of a steam engine is available at 
the terminals of the dynamo in the form of electrical 
energy, and that electric motors will produce over 90 per 
cent. of the electrical energy supplied them in the shape 
of mechanical power. Moreover, owing to the efficiency 
of conductors, electric currents of enormous pressure can 
be employed. 


THE BRITISH 


| 

| where, and the author pointed out that it is characteristi 
for this country that examples of transmission of pomne 
by electricity over a large district must be drawn tions 
foreign practice. Our repugnance to novelty again. ‘ 

Mr. Alfred H. Gibbings followed with the “ Applicatio; 
of the Electric Motor to Small Industrial Purposes a 
its Effects on Trade and on the Community Generally 
and, as we ourselves did some two years ago, draws pd 
tion to the large scope for electrical motors in many small 
industries, trades, and handicrafts, and points to the 
very many advantages that would accrue from their more 
general introduction, as illustrated by the example of 
other countries where they are so largely in use, He 
finds the obstacles to their introduction here the aversion 
from innovations, want of confidence and of capital. The 
city of Bradford, where he is city electrical engineer, hag 
taken to lending motors, and this has roved a success, the 
increase of the sale of Board of Trade units sold showing 
rapid improvement; it is suggested that some of the 
electric companies might act similarly to their own ag 
well as the small manufacturer’s advantage. We haye 
shown how successfully this has been carried out jn 
Nuremberg. 

Mr. W. Geipel followed with an account of “ Electric 
Power and its Application on the Three-phase System to 
the Bristol Wagon and Carriage Works,” and he, like 
many others, tells us what we all know, how wasteful we 


The author further points out that acontinuous-current are of our fuel; and, to set a good example, he is about to 


system is decidedly the simpler, consequently cheaper in 


introduce electricity in the Bristol Wagon and Carriage 


first cost and maintenance, provided the dynamos and Works, where 710,000-horse power hours per annum in 


motors can be insulated sufficiently well to permit the 
use of high-tension currents. There are no transformers ; 
the motors can be made efficient for great variations in 
load, and their speed can be varied without much trouble, 
and as there are continuous-current generators that 


supply currents at 2000 volts pressure, the system is 73O0ft. of 


universally applicable where the distance between gene- 
rator and motor is not excessive; and indeed where 
electrical distribution of power is employed in factories, 


many small engines is used, and is equivalent to more 
than 400,000 Board of Trade units. Under the new 
order of things, there will be a saving of £1000 a year; 
four of the five Lancashire boilers now in use will not be 
required, saving thirty-seven tons of coal a week; some 

pipe: and the serious loss of steam by conden. 
sation will be avoided; the one engine, with surface con- 
denser and a cooling pond, will require about one-fortieth 
the amount of water now used, and, of course, less oil 
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GRANGESBERG MINES—EXPORT FIELO 
stores, &c. Whilst under these circumstances the great 


very much divided, has now been mostly concentrated in 
the hands of four bodies of proprietors—namely, the 
Griingesberg Mining Company, which is a branch of the 
Griingesberg-Oxeloésund Traffic Company, who alsoown the 
railways carrying the ores to the shipping port ; the Stora 
Kopparberg Mining Company, who are largely interested 
in the pits producing the basic Bessemer ores; and the 
Westra Ormbergs and Lombergs Mining Companies, 
who work the deeper mines in the southern extension of 
the district for use in the smaller ironworks in the neigh- 
bourhood. The greatest depth at present reached in the 
latter mines is about 325 yards. 

For the development of the southern part of the export 
field a new deep shaft has been started about 650ft. east 
from the outcrop, and is now about sixty yards deep; and 
two similar shafts are proposed for the northern workings. 

The total output of the mines in 1897 was 629,802 tons, 
of which 585,014 tons came from the export, and 
44,788 tons from the other mines. The exported ore goes 
principally to Stettin and Rotterdam. 








MacHINE TooLs,—Commenting ona passage that appeared in 
these columns some time ago, the American Machinist writes with 
regard to American machine tool makers :—‘‘ Nothing of our waysand 
means is fixed. We recognise not only the possibility but thecertainty 
that all our machines and methods are capable of improvement, 
and that they must be constantly so improved to enable us to 
aggressively hold our own. The condition to be insisted on is 
perhaps not all or chiefly that which THE ENGINEER suggests. It 
is not so much a conversion of the tool builder to the acceptance 
of hints of improvement from without that is needed, although he 
should always be ready to appreciate and adopt such suggestions, 
He needs a vastly greater pat than this, The builder should 
be himself aggressive in improvement by virtue of his position. 
He should be a student of his product, should know more 
about it than any man can tell him, should know its faults and 
deficiencies as well as its excellences and capabilities. It is not so 
much his business to recognise and fill existing wants, whether 
‘long felt’ or not, as to create new ones, All the trades, those 
with which we have to do as much as any, are being improved and 
advanced more by the apes from without than by their own 
activities. It is not the moulder that invents the moulding 
machine, or the improved hoisting and transportation facilities of 
the foundry, and so it is not so much in the every-day machine 
shop that the tools of the shop are improved and the new tools 
developed, as in the shops of those who set out to produce the 
best tools that can be made, and to compel their initial acceptance 
and their final general adoption. That such as these should only 
under compulsion adopt self-evident improvements for their 
machines is not to be seriously considered, for it should be so 


| continuous currents are preferred. Such an installation 
has been at work some years now at the works of Siemens 
| Brothers and Co., at Charlton, and very valuable experi- 
| ence has been gained there. Last year the actual cost of 
electricity, with the output of the generating station 
1,178,286 Board of Trade units on a load factor of °18, 
was £6319, subdivided into £4373 for boiler department, 
£1648 for engine, £78 for water, and £220 rent, taxes, 
insurance, and salaries, amounting to 1°287d. per Board 
of Trade unit, or 0°96d. per electrical horse-power at 
the switchboard of the station. Both return tube and 
Babcock and Willcox boilers are inuse. Maintenance of 
cables costs nothing, but 7} per cent. on the capital outlay 
is allowed for depreciation. In connection with motors the 
expenses were £2063, comprising repairs, stores, labour, 
10 per cent. depreciation, and 5 per cent. interest; whilst a 
further charge on motive power is 5 per cent. loss in the con- 
ductors, and 10 per cent. loss in conversion from electrical 
into mechanical energy. So, taking all figures together, 
the total cost of motive power during the year 1897 was 
£9900, or 2d. per Board of Trade unit at the terminals of 
the switchboard, and 1°71d. per brake horse-power per 
hour exerted by the motors, but it is not pretended that 
these results are the best obtainable; nevertheless, they 
are of interest. The £9900 is subdivided as follows :— 
Standing charges, £4869, or 49°1 per cent.; fuel, £2654, 
or 26°8 per cent.; labour, £1183, or 12:0 per cent.; 
stores, £595, or 6 per cent.; repairs, £599, or 6°1 per 
cent. It is noteworthy that increasing the load factor 
greatly diminishes the expense per unit of work done, or 
in other words, if power is to be transmitted by electricity 
it is above all things necessary to use it as constantly as 
possible. The most useful field for electric motors in 
workshops is, without doubt, their application to movable 
machinery, such as cranes, travellers, and drilling tools. 
Next to constant work the question of fuel consumption is 
of importance, and not only should the most economical 
boilers and engines be used, but the selection of locality 
should be influenced by this question; water power all 
the year round is to be found but at few localities; for 
cheap fuel works in proximity to a colliery with distri- 
bution to the surrounding neighbourhood is the thing. 
Such an installation has been erected at Brakpan, in the 
Transvaal, and the electricity is conveyed from there 
along the Witwatersrand to various mines and railway 
stations up to Johannesburg, a distance of 19 miles, and 








nearly an impossibility.” 


is a great success. Similar central stations exist else- 





saving in labour is obvious, and the reduction in loss of 
shafting and gearing very considerable, but in addition 
the output is expected to be greater and more regular ; 
moreover, any extensions can be made easily and 
economically, which was not the case under the steam 
régime. 

The author gives details of the present plant, and the 
duty it has done and is doing; he is going to adopt the 
three-phase system for the following reasons :— 


(1) The absence of commutators on both generator and motors, 
and the fact that the current passes direct through clamped ter- 
minals from the generator to the motors. (It was noticed that the 
commutators of the direct-current motors and dynamos were worn 
and caused trouble, more ially in atively dirty work- 
shops.) (2) The more mechanical design and construction of the 
generator and motors, the windings of the latter, being entirely 
enclosed by the iron frame of the machine, protecting them from 
accidental damage. (3) The fact that the three-phase motors can 
be left running for long periods without any attention, even when 
considerably overloaded, which is not advisable in the case of the 
direct-current motors. (4) The freedom from possibility of break- 
down as compared with the direct-current system. 

Brief description of the electric plant,—Steam will be generated by 
one Lancashire boiler 28ft. by 7ft. 6in., fitted with a Bennis auto- 
matic stoker ; the arrangement is also to operate a damper in the 
main flue, so that the pressure of the boiler is automatically main- 
tained constant within 21b. A Green’s fuel economiser will be 
inserted in the main flue, and there is provision made at the back 
of the boiler for the ‘insertion of a superheater, The engine, in 
order to provide for extension, is good for 400-I.H.P., and is of the 
horizontal compound type, having cylinders 134in. and 25in. in 
diameter by 32in. stroke placed on either side of the fly-wheel. 
The admission valves are on the Proell system with Corliss exhaust 
valves, The air pump, which is of the Edwards type, will be 
worked by a bell crank of the end of the L.P. piston-rod. A cen- 
trifugal pump driven off the a will circulate the cooling 
water. R surface condenser with 650 square feet of cooling sur- 
face will be placed ata sufficient distance from the engine to admit 
of a filter for removing the oi! before the exhaust | gone to the 
condenser, As there is neither a natural supply of condensing 
water nor a cooling pond available, a cooling tower will be used 
for cooling the circulating water. The generator, which is of the 
Brown-Boveri type, will be driven off the fly-wheel by ropes, while 
the adjacent fitting-shop shafting will be also so driven off the 
fly-wheel. The generator will absorb 275-B.H.P., and is provided 
with sliding foundations, 

The main switchboard will consist of three panels, one being for 
the generator, with a regulator for the exciter ; another for the 
motors, each circuit having a triple switch and fuse, and ammeter ; 
the third for the lighting circuit, with double switch and fuse on 
each circuit. The boards will consist of enamelled slate, mounted 
on iron supports, so as to be entirely incombustible, no wood what- 
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ever being used. There will be seven motor circuits, that is, one 
to each shop, each circuit being composed of three conductors. 
The number of motors at first will be ten, varying from 65-horse 
power down to 2-horse power. The larger motors, viz., those of 
65-horse power and 50-horse power, will drive by ropes, the smaller 
motors by belts. There will be about eight two-wire lighting 
circuits, one running to each department. The voltage of the 
motors will be 190, and of the lighting circuits 110, The lower 
voltage was adopted for the lighting circuits to enable the use of 
more efficient glow lamps, and to be at the same time more suit- 
able for the arc lamps. There will be 750 glow and 32 arc lamps, 
which will give a better illumination at considerably less cost than 
the present gas lighting. The whole of the conductors will be 
insulated with rubber, and run in hard wood casing throughout. 
The generators and motors are being supplied by Messrs. T. 
Richardson and Sons, of Hartlepool, while the whole of the 
work is being carried out by the firm with which the author is 
associated, 

There was plenty of discussion on these three papers, 
mostly advocating alternate currents, some even regard 
our electrical backwardness as due to the retention of 
the continuous current. Mr. Preece thinks this back- 
wardness due to mental inertia; however, electricity is 
used at the Post-oftice for many purposes, and economi- 
cally. At the close Mr. Siemens remarked that he knew 
ail about the three-phrase system, but retained the con- 
tinuous allthe same. Mr. H. Faraday Proctor’s ‘* Notes 
on the Electric Lighting System at Bristol, with special 
reference to Auxiliary Plant,” led to a discussion on the 
relative merits of pumps versus injectors for boiler feeding, 
and Professor Silvanus Thompson brought the day’s 
proceedings to a close with an account of various schemes 
for ‘‘ Electric Traction by Surface Contacts.” 

On Tuesday Mr. F. Brown was in the chair, and Mr. E. 
D. Marten opened the proceedings with his paper on the 
‘‘ Scheme for the Improvement of the Waterway between 
the Bristol Channel and the Birmingham District,” 
and reviewed the various schemes proposed. The trunk 
waterway consists of tidal Severn estuary for 20 miles 
from Bristol Avon to Sharpness, the Gloucester and 
Berkeley Ship Canal for 16 miles to Gloucester, the 
canalised river Severn for 42 miles to Stourport; thence 
there is the Worcester and Birmingham Canal to Wolver- 
hampton, 27 miles, with a rise of 419 at the northern 
end; and there is the Stafford and Worcester Canal from 
the Severn at Worcester to Birmingham, 30 miles, with a 
rise of 418ft. which serves the southern portion of the 
district. Both these canals are connected with the Bir- 
mingham system of canals, controlled by the London and 
North-Western Railway Company ; and all of them are 
for boats 7ft. in beam, 7Oft. long, and carrying 25 to 35 
tons. Mr. Keeling’s scheme, to cost £600,000, is to widen 
the Worcester and Birmingham Canal from 30ft. to 66ft. 
and deepen it from 4ft. to 9ft., with locks large enough 
to pass two vessels each 100ft. long, 18ft. in beam, and a 
carrying capacity of 200 to 300 tons; replacing 36 locks 
with an aggregate rise of 255ft. by a Monkland incline. 
The author would make the Stafford and Worcester Canal 
60ft. wide and 7ft. deep, would substitute groups of locks 
by Monkland inclines, but modified, so that the caisson 
carrying the vessel would travel up the incline sideways, 
instead of longitudinally, and all for £360,000; the im- 
proved canal would accommodate fully equipped coasting 
steamers of 150 tons capacity. Another scheme of Mr. 
Keeling, to cost a little over £300,000, is to extend the 
Gloucester and Berkeley Ship Canal, and make a new 
entrance at Sheperdine, 54 miles below Sharpness, which 
would give 8ft. more water. The depth at neap tides is 
now limited to 15ft., but with these alterations liners 
could be accommodated and goods could be taken along- 
side direct from the manufacturer’s wharf in steam- 
tugged trains of canal boats. 

Another suggestion is to make Worcester a port of 
equal importance with Gloucester by deepening the 
channel of the Severn to 15ft. for the whole thirty miles. 
This would involve the dredging and disposal of 1,500,000 
cubic yards of material, new locks at Gloucester and 
Tewkesbury, a subsidiary entrance, and widening and 
straightening of the channel at Gloucester, a transhipping 
basin at Worcester, and converting three bridges into 
opening bridges. The author estimates the cost at much 
under £500,000; but there is a more modest scheme that 
would allow of ordinary 300-ton coasting vessels trading 
to Worcester: that is the conversion of Westgate Bridge 
at Gloucester into an opening bridge, at a cost, with 
subsidiary work, of £20,000. The discussion turned on 
the relative merits of the schemes, but it was generally 
admitted that something should be done, as there is no 
doubt the effect would be beneficial. 

Professor Ryan drew attention to the ‘Welsh 
Methods of Shipping Coal.” In some cases the full 
wagons arriving at quay level are hoisted up and the 
empties lowered down to quay level; in others, after 
hoisting the full wagons, the empties pass away by gravity 
from the higher level. In others, the wagons are received 
and dismissed along different lines at the higher staging, 
whilst the Lewis-Hunter crane lowering the full wagon 
into the hold of the ship is also in use. Loading can be 
done quicker than the trimming in the hold of the vessel, 
so the methods have no fault on the score of despatch. As 
much as 330, 470, and even 490 tons have been loaded in 
an hour. 

Professor Hele-Shaw’s contribution, ‘‘A New Instru- 
ment for Drawing Envelopes, and its application to the 
Teeth of Wheels, and for no other purpose,” was a 
successful display of a well-thought-out and ingenious 
contrivance that is deserving of more extensive notice 
than we can allot in this summary. Mr. W. G. Walker 
elucidated the scheme of ‘‘ Hydraulic Power Transmis- 
sion by Compressed Air,” in which the air is compressed 
by entanglement as bubbles in falling water—in fact, 
the Taylor system which is at work near Quebec. 
J. G. Aldridge spoke in praise of ‘‘ Combined Electric 
Lighting and Power Plant for Docks and Harbours,” 
especiaily favouring electric as compared with hydraulic 
cranes. Mr. A. H. Allen’s “ Electric Canal Haulage” is 
to emulate the horse. Two superimposed rails, sup- 
ported on standards, are to carry small electric motors to 
do the towing; it is to cost °032d. per ton per mile, 





against ‘077 for horse towing. Mr. Bright, ‘On the 
Pacific Cable,” explains away all difficulties in the way 
of an “‘all British” Pacific route in a most reassuring 
way, and thinks we ought to set about it soon. And with 
a vote of thanks to the President, Sir John Wolfe Barry, 
the proceedings of the section ended. 

It may be added that Mr. W. C. Johnson, in a paper 
“On the Hydraulic System of Jointing Tubes of Tubular 
Bodies,” drew attention to this system of jointing, 
pointing out its advantages, and made special reference 
to his hydro-compressor, described by us on February 
18th this year. Mr. E. G. Coker exhibited and described 
nicely-designed and very sensitive ‘Instruments for 
measuring small Torsional Strains.” The section was also 
treated to two peeps in the past. Sir Frederick Bram- 
well, in his paper ‘Factitious Airs,” related how an 
apparatus was introduced a century ago to enable air 
and steam to be passed over heated charcoal, so that the 
resulting gases could be used for the treatment of con- 
sumptive patients, with what effect can be better 
imagined than described; James Watt’s son was sub- 
jected to the treatment, and hence the record has come 
into engineering circles. Then Mr. W. H. Pearson gave 
a ‘Description of an old Newcomen Engine at Long 
Ashton, near Bristol,” illustrated by drawings and photo- 
graphs. The cylinder is 5ft. 6in. diameter and has 
clearance sufficient for an 8ft. stroke if required. The 
piston is packed with rope ends, is loaded with pig iron 
to help to balance the indoor stroke, andis worked witha 
covering of water. The beam is built of oak timber, 
trussed with rods; it is 24ft. long and 4ft. deep, and has 


bolted to it in the form of a collar V-shaped gudgeons, 
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SHIPBUILDING AND MARINE ENGINEERING 
ON THE THAMES IN THE VICTORIAN ERA, 
No. XXIV, 

Tue simple expansive engine of the oscillating type 
having attained its acme of perfection in the hands of 
Messrs. Jno. Penn and Sons, of Greenwich, and proved 
its adaptability to the propulsion of either small or large 
powered vessels, it followed that the two-stage expansion 
principle would be equally as applicable to this type of 
engine as to its simple expansion predecessor. We there. 
fore find Messrs. Penn busy in 1882 with a pair of com. 
pound paddle engines of the oscillating type of 1000 in. 
dicated horse-power for her Majesty’s steamship Sphinx, 
building by Messrs. R. and H. Green at their shipyard at 
Poplar. 

This vessel was of composite construction, and specially 
built for service in the Persian Gulf. Her dimensions 
were :—Length between perpendiculars, 200ft.; breadth, 
extreme, 82ft.; depth in hold, 14ft. 7in.; tonnage, 1130 
B.M.; and water draught, with 160 tons of coal in bunkers, 
10ft. 8in. Her hull had iron frames covered with two 
thicknesses of East India teakwood planking. The 
stringers, tie-plates, &c., were made of steel for lightness, 
the vessel being intended for special service in the sup. 
pression of the slave trade, and for the use of the 
Political Resident. She was divided into six water-tight 
compartments — besides her coal bunkers—and was 
armed with one 6in. breech-loading Woolwich gun, 
capable of firing at an angle of 10 deg. on either side of 
the line of keel; six 25-pounder breech-loading rifled 
guns, and two ‘45in. machine guns. 




































































Fig. 120—END ELEVATION OF ENGINES OF H.M.S. SPHINX, 1882 


rocking in cast iron gudgeon blocks—with gudgeons, 
trusses, &c.; it weighs five tons. The pumps, three in 
number, are bucket lifts, 93in. in diameter, worked from 
the end of the beam by chains secured to the beam and 
passing over wooden arcs, and thence to the pump-rods, 
which are of wood, bolted together with side straps. The 
pumps are in three lifts, and deliver one into the other 
from the bottom of the shaft, which is 750ft. deep. 
There are three valves in the cylinder—a circular lift 
valve for admission of steam, a slide valve for admitting 
injection water, both controlled and actuated by plug- 
rods worked from the beam; and a flap valve, kept 
closed by a weighted lever, for the escape of the con- 
densed water. The engine works with 2} lb. steam; the 
vacuum is between 9 lb. and 10 lb., and with ten strokes 
per minute it gives about 52-horse power. The old man 
who now works it has driven it since he was a boy, his 
father and grandfather having worked it before him. This 
engine was erected in 1750, and cost about £70. 








A GREAT feature of the Turin Exhibition is the display 
made by the Association of Sardinian Mines, embracing the principal 
in the island, viz., Malfidano, Montepani, Montevecchio, Lebida, 
and those of the United MinesCompany. An interesting collection 
of calamines and argentiferous galena from the San Giovanni vein 
of the Nebida mine are shown, with their enclosing rocks, viz.: 
shales and limestones, together with full-size sections of the vein 
and products of washing at Lam Armona. The ancient mine of 
Montevecchio is represented by a single block of solid galena, the 
area of which is nearly a square metre, from the time-honoured 
vein which has been proved and worked for a length of more than 
5 kiloms. (3 miles) and is at least double that length. The ores from 
the Montepani mines embrace galena, cerusite, carbonated and 
silicated calamines, and lemonite, the gangues of which are lime- 
stone, dolomite, diortie, quartz, schist quartzite, and micaschist, 
with the products prepared from them in the separation works, 
and — the ferruginous calamines obtained by the new Ferraris 
method, 





In the Sphinx, accommodation was provided for her 
officers under her half poop deck, and for her English 
crew under her half raised forecastle, her native crew 
being berthed on the lower deck forward. She was 
specially ventilated to suit a tropical climate, the fittings 
being more extensive than usual in this class of vessel. In 
Figs. 120, 121, and 122, we give three views, two elevations 
and a plan, of the compound oscillating engines fitted in 
the ship by Messrs. Penn, the diameter of the cylinders 
being 38in. and 70in. for high and low-pressure respec- 
tively, with a piston stroke of 4ft. 6in. The arrange- 
ment of these engines, it will be noticed, is the same as 
the ordinary oscillator on shipboard, the air pump being 
between the cylinders, but in this case on the starting 
side, to allow the surface condenser to be brought as near 
as possible to the low-pressure cylinder, and thus shorten 
the pipe connections. The steam distribution to both 
cylinders is effected by two slide valves on each, actuated 
by valve gear of the kind ordinarily adopted in large 
oscillating engines, the reversing being effected by an 
independent engine, driving an all-round reversing gear 
as shown. The air pump, of trunk type, was driven by a 
separate crank on the main shaft, as shown, the feed and 
bilge pumps deriving their motion from the oscillation of 
the steam cylinders. All parts of the engines were made 
as light as possible consistent with strength ; the entabla- 
ture with the crank shaft bearings being carried by forged 
steel turned columns, as shown in the illustrations. 
Steam for the engines was supplied by two cylindrical 
three-furnaced return-tube boilers, 12ft. 6in. diameter 
and 9ft, 6in. long, the boiler shells being of steel and the 
tubes of brass, the working pressure being 75 lb. per 
square inch. 

On trial, with 74:8 1b. mean steam pressure, and the 
engines making a mean of 35 revolutions a minute, 1138 
indicated horse-power was developed by them with the 
greatest ease, the coal consumption being 1°85 lb. per 
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Of these a 
torpedo boat Childers, built in 1883 by Messrs. Thorny- 
croft and Co., to the order of the Victorian Government 


for service in Australian waters. 


larger ty} 
to keep 


| dimensions :—Length, 305ft.; breadth, 52ft.; depth, 30ft.; 


|and displacement 5713 tons. 
do boat building had from the commence- | echelon, each containing two 20-ton long breech-loading 
1877—87, become a constant and | guns, capable of piercing 18in. of iron armour, six 70 lb. 
g business with its two specialists on | breech-loading, and five torpedo guns. 
Messrs. Thornycroft and Messrs. Yarrow | conditions of her production were that she should have a 
tice one or two of the noteworthy vessels built | speed of 15 knots; the engines an indicated horse-power 


She had two turrets in 


The contract 


of 6000; and a water draught, with all guns, ammunition, 


vessels, we illustrate in Fig. 128 the first-class | and everything on board, not exceeding 19ft. 6in., a 


problem requiring much thought to solve. 
The result, however, obtained at the vessel’s trials 


She was one of the | proved her to be the fastest, most powerful, and lightest 
e, at that date, of swift torpedo boats intended | armour-clad in the world, as she easily maintained 
the sea for some time, being 113ft. long, and | throughout the runs on the mile, at her load draught, 


12ft. 6in. beam, divided into vee ioe compartments | 16°24 knots an hour; indicated a mean of 6900-horse 


cht whole, and two half bulkheads, and would 


by eig 
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Fig. 123—TORPEDO BOAT CHILDERS FOR VICTORIAN GOVERNMENT, 


ejectors, each capable of throwing 40 tons an hour, being | pressure 90 1b. per square inch, and the vacuum steady | 


provided for freeing her of water. 

This vessel was titted by her builders with compound 
surface-condensing engines, having cylinders 14in. and 
tin. in. diameter, with a piston stroke of lft. 3in.; the 
centrifugal pump for circulating the cooling water in the 
condenser being capable of lifting 45 tons an hour. 
Steam was supplied by a locomotive-type boiler having 
1119 square feet of heating surface, and 30 square feet of 
grate. On trial of her engines—over a 6-knot run—the 
vessel attained a rate of speed of 19knotsan hour. She 
had bunker room for ten tons of coal, sufficient to render 
her capable of steaming 1270 knots. 

The Childers was..armed with two single-barrelled 
87 mm. Hotchkiss guns mounted amidships, and had 
uso four 15in, Whitehead torpedoes, each of which had a 


| 


float with any one of them filled; six bilge | revolutions being eighty per minute, the mean steam 


power—with natural draught only—with her engines, their 


beam 52ft., displacement 4500 tons, and water draught 
18ft. She was engined by Messrs. Humphrys, Tennant, 
and Co., with three-cylinder compound engines of 4500 
indicated horse-power, supplied with steam by eight 
cylindrical boilers. The speed attained with natural 
draught was 14}, and with forced draught 154 knots an 
hour. This vessel was built in twenty months—she being 
launched in January, 1885—a remarkable instance of the 
rapidity with which private builders could construct 
such ships. 

In June of 1885 the fine twin-screw armour-plated 
battleship Benbow built for the British Navy by the 
Thames Ironworks Company was launched from the 
shipyard at Blackwall, she having been under construc- 
tion since January, 1883. As we fully described and pro- 
fusely illustrated this fine ship subsequent to her launch, 





we would refer those interested in our earlier ironclads to 











1883 


at 28in. throughout. 
To those of our readers to whom our issues of the time 


—1883-4—are not within reach, a brief description of the | 


Riachuelo’s propelling machinery may not be without 
interest. In general design it was identical with that of 


nearly all the vertical twin-screw compound engines fitted | 


by Messrs. Humphrys, Tennant, and Co. to the armour- 
clads of the British Navy, each set of engines having one 
high-pressure cylinder 52in. diameter, placed between 


two low-pressure cylinders 74in. diameter, all with a | 


piston stroke of 3ft. To keep everything as light, yet as 
strong as possible, cast iron was replaced with steel, 
wrought iron, and gun-metal, the piston and connecting- 
rods being of steel, and the ‘propeller shafting of Whit- 


worth compressed’ steel and hollow. The surface con- | 


Fig. 125—TORPEDO BOAT ARIETE FOR SPANISH GOVERNMENT, 


ot 





1887 


our issues of this journal of that time. For present 
readers we may briefly mention that the Benbow was an 
armoured battleship of the Admiral class, 330ft. long, 
68ft. beam, and 27ft. mean water draught, at which her 


| displacement was about 10,000 tons. She was supplied 


| with propelling machinery of 7500 indicated horse-power 


at natural draught to her boilers, by Messrs. Maudslay, 
| Sons, and Field, and was armed with two 110-ton breech- 
loading guns in her turrets, ten 6in. and twelve 2in. quick- 
firing guns, fourteen machine guns, and six torpedo dis- 
chargers. Under forced draught to her boilers, the 
| engines of the Benbow developed 10,852 indicated horse- 
| power, and drove the ship 174 knots an hour. She was 
one of the most formidable of the ironclads then built or 
building for the British Government. 

Reverting to the building of torpedo boats in the 




















Fig. 126—TWIN-SCREW 
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Fig. 127—COAST DEFENCE TORPEDO BOAT FOR CHINESE NAVY, 
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charge of 80]b. of gun-cotton, and were capable of | densers were of brass, and had 12,000 square feet of brass | decade—1877-87—we find that towards its end this type 
driving themselves a distance of 1000 yards at a speed | tube cooling surface. 


of from 18 to 19 knots an hour; the compressed air for 
ejecting and charging the torpedo being supplied by a 
Brotherhood compressing pump. The vessel was steered 
by a new steam steering gear designed by Mr. Donaldson 
—of the builder’s firm—and was characterised for its 
lightness and compactness. Being intended to keep the 
sea, she was rigged with three masts, as shown in her 
illustration, and could spread 1000 square feet of canvas. 
She made a very successful run from the Thames to 
Portsmouth, in weather that fully tried her sea-going 
qualities, 

Reverting for the moment from the construction of 
torpedo boats on the Thames in 1883, we have to notice 
the building in the same year, by Messrs. Samuda 
Brothers, of Poplar, and engining by Messrs. Humphrys, 

ennant, and-Co., of the fine twin-screw turret shi 
Riachuelo for the Brazilian Government. This vessel, 
which was constructed entirely of steel, had the following 





Steam was supplied by ten cylindrical tubular boilers, 
worked at a pressure of 901b. per square inch, the boiler 
shells being of Siemens-Martin steel, and other parts of 
Bowling iron. They were placed in four separate boiler- 
rooms, divided by transverse and longitudinal bulkheads, 
and were all fitted with silent blow-offs, which enabled 


the superfluous steam to be got rid of without noise, yet | 


it was economical in that the steam instead of escaping 
was led into the condensers, and after condensation 
was returned by the feed pumps back into the boilers. 
In speed, coal endurance, range of guns, and general 
fighting qualities, the Riachuelo possessed advantages 
= previously obtained in combination in any other 
ship. 

During the year 1884 Messrs. Samuda had in hand 
and nearly completed for the same Government—the 
Brazilian—the Aquidaban, a similar but smaller ship 


than the Riachuelo, her dimensions being :—Length 280ft., | 


| of vessel had been considerably increased in its dimen- 
sions, and consequently necessitated a much larger 
amount of propelling power to keep pace with its require- 
ments as to speed. With few exceptions, up to the year 
1886 all the engines fitted in torpedo boats had been of 
the current two-cylinder compound type; but much 
larger powers being required, we find the triple-expansion 
engine beginning to be applied in such craft. 

Owing to the war scare that occurred in 1885, the 
British Government decided to increase largely its 
torpedo boat fleet, and ordered of Messrs. Thornycroft 
and Messrs. Yarrow a total of forty-five torpedo boats, 
all of them, with one exception, being 125ft. in length, 
but varying in beam—12ft. 6in. and 18ft. 6in. Twenty- 
two of each builders’ boats were fitted with com- 
pound engines; those of Messrs. Thornycroft having 
cylinders 14}in. and 24}in. diameter, with 1ldin. 
piston stroke, and Messrs. Yarrow’s 144in. and 26in. 
diameter, with 16in. piston stroke. The odd boat— 
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Messrs. Yarrow’s—was, however, made a few feet longer | 
than the others, viz., 129ft., but of the same beam, and | 
the propelling machinery consisted of triple-expansion | 
engines, with cylinders 14}in., 2lin., and 32in. in diameter, | 
with 16in. piston stroke. Each of the forty-five boats | 
had one locomotive boiler, that in the longer one being | 
made to carry 140 1b. steam. This last of the flotilla | 
—No. 79 on the Admiralty list—may be considered as the | 
pioneer of the later class of torpedo boats, for owing to | 
the more economical engines fitted, her speed was in- 
creased to 22°4 knots, with about 1000 indicated horse- | 
power; while the other twenty-two boats of the same | 
tirm, with compound engines, had only 19} knots speed, | 
with about 700-horse power. 

In Fig. 124 we give an illustration of the type of triple- 
expansion engines fitted in Messrs. Yarrow’s boats. It 
will b2 noted that they are made as light as is consistent | 
with strength, all the shafts, columns, rods, stays, 
links, &: , being of steel. All the cylinders are fitted with 

















important part in the late war between Japan and China. 
She was 166ft. long and 19ft. 6in. beam, and was con- 
sequently the largest boat of the kind then built. As, 
however, this vessel has been previously described by us, 
further repetition of her peculiarities is here unnecessary. 
It may not, however, be generally known to our readers 
that the Japanese were the first to introduce sea-going 
torpedo boats, Messrs. Yarrow and Co. having, eight years 


previous to the advent of the Kotaka, constructed a | 
number of such craft for the Japanese Government under | 


the superintendence of Sir E. J. Reed, C.B. 

The year 1887, the last of the decade, was principally 
noteworthy for the production on the Thames of three 
torpedo boats for foreign Governments, in one of which a 
new type of steam generator was fitted that was destined 


to supplant all previous types of marine boilers in use in | 


all fast speed small vessels in the near future. 
In Fig. 125 we give an illustration of the Ariete, one of 
two sister torpedo boats built in 1837 by Messrs. Thorny- 


torpedo boat 140ft. long, and 14ft. beam, two of whi I 
| were built by Messrs. Yarrow and Co. for the Italian 
| navy in 1887. These boats were fitted with two sets of 
| compound engines and two locomotive boilers, one pr 
| each end of the engine-room, which was situated Pe 
| chi F amid. 
| Ships, and were remarkable for the high speed of 25 knots 
}an hour attained by them. They were armed with 
| revolving torpedo tube aft and two bow tubes. . 

Fig. 127 is a representation of a coast defence torpedo 
boat built by Messrs. Yarrow and Co. for the Chinese 
navy at the end of 1877. She was 128ft. long, 13f¢ 
beam, and 70 tons displacement—a size to secure al] 
| needful seaworthiness and accommodation to enable her 

to keep the sea for some length of time. She combined 
| great speed with ample strength to withstand the straing 
to which she would be subjected. Notwithstanding her 
| high speed she was a comparatively full-lined boat, and 
could carry a large supply of coal, stores, and armament 
and was stable to a high degree. She was divided py 
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Figs, 121 and 122—CCOM?QUND OSCILLATING ENGINES OF H.M.S. SPHINX, MESSRS. JOHN PENN AND SONS, 1882 


iston slide valves, the valve gear being of the ordinary 

ind, reversing being effected by a simple hand lever as 
shown. The smaller engines of this type fitted in boats | 
60ft. long and 9ft. 3in. beam were of 250-horse power, 
with cylinders 8in., 12in., and 174in. diameter, and with 
a 9in. piston stroke. 

As the engines fitted in the twenty two boats built by 
Messrs. Thornycroft at this time were all of the two-stage 
compound type, and were noticed by us when they 
appeared, we have not repeated their illustration. The 
armament of the forty-five boats included in the Ad- 
miralty order above mentioned was alike, and consisted 
of one bow torpedo tube for direct firing ahead,* and two 
revolving deck tubes aft. 

Down to 1885, all torpedo boats built by Messrs. 
Thornycroft and Messrs. Yarrow were single screws, but 
in this year the latter-named firm built for the Japanese 
Govérnment the twin-screw torpedo boat Kotaka. This 
boat, it will be remembered, was armoured with lin. steel 
plates’ over the entire machinery space, and played an 





croft and Co., for the Spanish Government, the vessel in 
which the new steam generator was fitted. This boat was 
147ft. 6in. long and 14ft. Gin. beam, her displacement 
being about 97 tons. She was built in water-tight 
compartments, each having a steam ejector for freeing it 
from water, and was steered by two rudders aft, one on 
either side, under each quarter. 

The Ariete was propelled by twin screws, driven by 
two sets of compound engines with cylinders 14}in. and 
24}in. diameter, and 15in. piston stroke. Steam was 
supplied by two of Mr. Thornycroft’s patented water- 
tube boilers, they being the first large ones of the type 
made by him. On trial of the boat, the mean results 
attained with a mean pressure in boilers of 151°8 lb. per 
square inch, and revolutions of 392 and 395-5 per minute 
of port and starboard engines respectively, was a speed 
of 26:11 knots, or thirty miles an hour; a most remark- 
able one and worthy-of record; it being the highest then 
attained by any vessel afloat: ° : - ‘ 

Tig. 126 is an illustration*of a first-class twin-screw 


| nine water-tight bulkheads into ten compartments, each 
having its own pump and a steain ejector capable o 
throwing from 40 to 80 tons of water per hour. For the 
| protection of her engines, boiler, &c., she had coal 
/bunkers on either side and across the ends of the 
| machinery space. She was fitted with triple-expansion 
| engines and surface condenser, the air and feed pumps 
| being worked by the main engines. Steam was supplied 
| by a locomotive boiler with copper fire-box and brass 
| tubes, the draught being forced by a fan driven by an 
| independent engine. 
| As seen in the illustration, the forward part of the 
| vessel as far aft as the conning tower was covered in by & 
turtle-back deck ; the steering of the vessel being effected 
| either from the conning tower or by a separate wheel 
of a pair of 


and gear right aft. The armament consiste 
the turtle 


torpedo dischargers, built into the’bows under 
back, for direct fire ahead ; and:a’ revolving torpedo tube 
ona turntable aft, for discharging“on either side. In 
addition, there were three quick-firig guns, one of them 
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n the top of the conning tower; and four Gatling six- 
Sonal guns on standards, at the after part of the deck. 

The boat throughout was lighted by electricity, and had 

powerful search-light amidships on a traversing 
vairiage: The dynamo was driven by a Parsons high- | 
: eed engine located in the engine room, where there 
-. also an air compressor for charging the torpedoes. 

On the official trial, the boat being in sea-going trim, 
with armament, stores and everything on board, in six 
suns with and against the tide she made a mean of 
93°38 knots an hour. Her voyage out to China was a 
most successful one, though encountering at times the 
worst possible weather. During a storm when cruisers 
were shipping water over their waists in tons, she rode 
over the seas admirably, and never shipped more than 
heavy spray. On examination after arrival out in China 
it was found she had not strained in the least, nor leaked 
a drop of water. ; 

The concluding year— 1887—of the fifth decade of the 
Victorian era was also noteworthy as the one in which a 
splendid addition was made to her Majesty’s Navy by 
the launch from the shipyard of the Thames Ironworks 
Company of the magnificent twin-screw armour-plated 
battleship Sanspareil, which was fully noted, described 
and illustrated—by a double-page engraving of the ship 
herself—in this journal at the time of her completion. 
This vessel, it will be remembered, was a splendid 
specimen of the naval architecture of her time, she being 
340ft. in length, 70ft. beam, 37ft. 6in. deep, and of 10,470 
tons displacement. Her engines, supplied and fitted by 
Messrs. Humphrys, Tennant, and Co., were of 12,000-horse 


power. 
THE SIXTH DECADE OF THE ERA, 1887 to 1897, 


so far as the designing, construction, and completion 
of war and other ships are concerned, this decade will, 
we doubt not, be one in which the shipbuilding historian 


plated with steel 8in. thick, and was side protected for 
140ft. of her length by steel-faced armour 10in. thick; 
her extremities being protected by a sloping armour deck 
din. thick. She had bunker capacity for 1130 tons of 
coal. 

To carry her gross weight, otherwise her loaded dis- 
placement, of 8400 tons into action, at a speed of 16 knots 
an hour, was the duty devolving upon her main pro- 
pelling engines, of which our full-page illustration is 
principally a sectional elevation of one set, to show the 
most important of their parts in detail. 

Each set of these engines, which were in separate 
engine-rooms, had one high-pressure cylinder 55in. 
diameter, and two low-pressure ones 77in. in diameter, 
the piston stroke of all being 4ft. As shown in illustra- 
tion, each cylinder had a working liner, the low-pressure 
being of cast iron, and the high pressure of Whitworth 
steel. The cylinders were each supported by four steel 
columns carried by the main crank shaft bearing brackets, 
which latter were of cast steel bolted directly to the 
engine bearers worked up from the ship’s bottom, the 
engines being further stiffened by the diagonal stays 
shown. The piston-rod guides were bolted to the under 
side of the cylinders at their top ends and stayed together 
at bottom. The slide valves were all double-ported, the 
high-pressure ones having an expansion valve working on 
their backs. The pistons were of cast steel in a single- 
dished plate, the piston-rods being connected to them by 
bolting as shown. The crank shafts were hollow, of 
Whitworth fluid compressed steel. 

Each set of engines had a surface condenser of sheet 
brass with gun-metal doors, the total cooling surface in 
the tubes—which were vertically disposed, being 16,000 
square feet. The cooling water was circulated through 
the condenser—outside the tubes—by two centrifugal 
pumps with 54in. diameter impellers, each driven by an 
independent engine. These pumps drew from the bilge 








Fig. 124—TRIFLE-2XPANSION TORPEDO BOAT ENGINES, 


will find ample matter for his pen. Although the output 
of ships of all sizes and classes on the Thames during 
that time may not compare so favourably with some of 
the other shipbuilding rivers of the country, yet its 
earlier years contributed at any rate a fair share of marine 
engineering, if not shipbuilding construction, to the 
general output of the country. 

As an evidence of this, its first year added materially 
to the strength of our naval steam reserve, by the cou- 
pletion of three of the finest and most powerful warships 
of their class, viz., the Benbow, the Warspite, and the 
Rodney, To the production of the splendid and power- 
ful propelling machinery supplied and fitted to these 
ships, our three noted firms of Thames marine engineers, 
Messrs. Maudslay, Sons, and Field, Jno. Penn and Sons, 
and Humphreys, Tennant, and (o., can lay sole claiin ; 
and although the two last named of the vessels were of 
Chatham build, yet the construction of the Benbow by 
the Thames Ironworks and Shipbuilding Company will, 
we think, bear very favourable comparison with any ship 
produced at any of our Royal dockyards. 

As the propelling engines of the three ships above men- 
tioned happen to be nearly of the same power, and are 
identical in type; being at the time the latest deve- 
lopment of the inverted cylinder compound marine 
engine of large power, we give on page 317 illustrations 
of the engines fitted by Messrs. Jno. Penn and Sons, to 
her Majesty’s first-class armour-plated cruiser Warspite, 
built at Chatham Dockyard. 

_ Before giving the little explanation that the illustra- 
tions of these engines will require, a few words descrip- 
tive of the Warspite herself will be interesting, in order 
to show what work her engines were called upon to 
perform in driving her through the water. 

The Warspite, when built, was one of a new class of 
fighting ship, and considered to be a very formidable | 
vessel. Her principal dimensions were :—Length between | 
perpendiculags, 315ft. ; extreme breadth, 62ft.; depth, 
28ft. Yin. ; water draught when loaded, 27ft. 4in., at which | 
her displacement was 8400 tons. She carried four 
22-ton breech-loading guns, in four separate barbettes, 








1886-7, BY MESSRS. YARROW AND CO. 


in case of a leak in the ship, and could discharge 1000 
tons of water an hour. 

The engines were supplied with steam by twelve boilers 
located in six separate stokeholds, the two forward ones 
each containing a couple of large oval boilers, and the 
four after ones two long cylindrical boilers each, raised 
high enough to allow the screw shafts to pass beneath. 
The total tube surface in the boilers was 12,370 square 
feet, and the grate surface 379 square feet. The working 
pressure was 90]b. per square inch, and for full power, 
when forced draught was used the air pressure was 
obtained from double-breasted fans, each driven by an 
independent engine. 

The Warspite was driven by two 18ft. diameter gun- 
metal propellers, each having four movable blades, with 
an adjustable pitch between 20ft. and 24ft. On the 
natural-draught trial, the ship not being down to her 
load draught, the engines developed 7450°7 indicated 
horse-power, and the speed of ship realised was 15} knots, 
the consumption being 2°691]b. per horse per hour. On 
the full-power trial with forced draught the collective 
power developed by the engines was 10,242, or 2242 
horse-power beyond—8000—the contract, the mean 
steam pressure having been 92°57 lb.; revolutions of 
engines, 87°43 and 87°14 per minute, starboard and port 
respectively, the air pressure in stokeholds averaging 
an inch of water. The coal consumption on this trial 
was 2°9lb. per horse per hour, and 48°41b. per square 
foot of fire-grate, the speed of ship averaging 17} knots. 

Of the evolution of the two-stage expansion engine 
with two low-pressure cylinders to that of the triple- 
expansion engine worked with steam of higher initial 
pressure than 90]b. to 1001b. on the square inch, our 
pages during this sixth decade of the era have given 
abundant examples, as all the best and most noteworthy 
of that type constructed by Thames engineers have been 
fully described, and in the majority of cases well illus- 
trated. 

As the Thames river shipbuilders during the decade 


have been chiefly employed in’ the construction of war- | whole 


banks—we have therefore not had -to chronicle the 
further evolution of the expansion engine from the triple 
to the quadruple stage, in direct connection with the pro- 
ductions of Thames marine engineers, for the simple 
reason that the application of the quadruple-expansion 
principle to naval engines is not warranted by any 
adequate gain in economy, and has, moreover, many 
drawbacks. 

The fine warships built on the Thames by the Thames 
Ironworks Company, Messrs. Samuda Brothers, and the 
Messrs. Rennie during the same time have also been 
duly noticed and their special traits of construction 
described. With the evolution of the steam generator, 
or boiler, on shipboard, its development following or 
being consequent on the improvements effected in the 
steam motor or engine, we have throughout the decade 
kept our readers well posted; both in reference to the 
current form of boiler and the application thereto of 
forced draught; and that of the water-tube type now 
adopted and fitted in all torpedo boats and torpedo boat 
destroyers—a sveciality in vessels that may well be 
claimed by their representative Thames builders. 

As a repetition of these advances would be of little 
interest to present readers of our journal, we may well 
conclude this sixth decade of our Queen’s reign by 
suggesting that greater achievements are yet in store for 
our Thames shipbuilders and marine engineers, the 
latter especially, as upon the progress made by them 
in their special branch of engineering depends in a 
great measure the improvement in the design and ecn- 
struction of ships to be impelled by the motive power of 
steam. 








THE PLYMOUTH CORPORATION WATERWORKS. 
No, I, 

As a general rule, waterworks pertaining to cities and 
towns of the magnitude and importance of Plymouth are 
rarely constructed until the towns themselves have been 
built for a considerable period, frequently for a much 
longer period than should have been allowed to elapse 
previously to the carrying out of these necessary under- 
takings. But the chief of the “Three Towns” is an 
exception to this rule, since waterworks have pertained 
to it when possibly it was not much larger than a big 
fishing place. The first supply of water to Plymouth was 
due to the enterprise of Sir Francis Drake, who obtained 
a charter from the local authorities to execute the work 
as a sort of private venture or speculation of his own. He 
also, probably as a kind of guid pro quo, was granted the 
lease for a number of years of all the mills he erected along 
his conduit, or “‘leat,”’ as it was then and is still termed. Open 
conduits or aqueducts were at that time almost the only 
means of bringing water from one district to another, and 
continued to be so until the modern mode by the use of 
pipes was introduced. It was in the reign of Queen 
Elizabeth, about 1586, that the first Act, empowering the 
municipal authorities to construct waterworks, was passed. 
This Act granted especial privileges to the Corporation, 
which are not accorded to those bodies at the present 
time. Under its provisions the Corporation made a dam 
across the head waters of the river Meavy, and cut a 
watercourse from it to the town. A reference to the 
“Plan showing Water Limits” will indicate the river 
Meavy and the district of the same name, and also the 
whole length of the ‘‘ Plymouth Leat,”’ which takes its 
rise at the weir on the Meavy stream, and, after many 
windings and twists, runs into Plymouth Sound at 
Millbay. The circuitous character of its channel wiil be 
apparent when it is considered that its actual length is 
18} miles, and the distance in a straight line from source 
to mouth but 103 miles. In December, 1590, the cutting 
of the leat was commenced under the superintendence 
of Sir Francis Drake, and finished in April of the follow- 
ing year. 

Considered in connection with the works we intend 
describing and illustrating, the leat will remain as a 
duplicate means of supply between the storage reservoir . 
and Roborough Reservoir. It is a matter for regret that 
cattle are allowed to drink from the leat along its course. 
This should certainly be prevented, and, if no other 
means are available, drinking troughs should be placed 
where necessary, the contents of which should not be 
allowed to mix with the town’s supply. In the neigh- 
bourhood of houses, as at Yelverton, and in places where 
road and surface water collects, a tile drain may be laid 
along the higher side of the leat, and the trench filled 
in with broken stone to the surface. The drain should 
be carried under the leat, so as to discharge on the 
lower side. This arrangement, together with the dimen- 
sions of the cut, are shown in the cross-section of 
the leat. The loss by leakage between the junction of 
the leat in the river Meavy, and its termination at the 
Roborough Reservoir, varies proportionally with the 
quantity of water delivered. Formerly, when the water- 
course was not in good condition, the loss amounted 
daily to nearly one quarter of a million gallons, with 
a discharge of 5} milion gallons during the same time. 
But this loss has very much diminished since substantial 
repairs have been effected in the bed and sides of the 
stream. It may be here observed, that in the earlier 
archives of the Corporation it is mentioned that shortly 
after the diversion of the river into the new channel, 
complaints were made by several of the land proprietors 
owning property in the neighbourhood of the river below 
the intake, and a Parliamentary Committee was appointed 
to investigate them. Sir Francis Drake was nominated 
chairman of the Committee, and nothing more was heard 
in future about the complaints. 

It must not be supposed that the present waterworks, 
which were commenced in the year 1893, and brought to 
so successful a completion on the 21st ultimo, concerning 
which we shall have something more to say, had it, so to 





speak, all their own way.. More than-one scheme had 
been: proposed, accepted, then thrown:over, dnd the 
uestion left in abeyance for years. Many 


ships—-few mercantile steamers having been built on its' were the dissensions and contentions raised in ccn- 
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troversy over the rival claims brought forward by 
promoters on the one hand, and vigorously resisted an 
fought over by opponents on the other. 
the contending parties were altogether at a loss 
respecting what was to be done towards improving the 
water supply of the town of Plymouth. It was regarding 
the means to be adopted to ensure the accomplishment 
of the desired result that the trouble was all about. 


Some parties preferred one locality, some another, and | 


statutory meetings of the ratepayers were frequently 
held, in order that the question at issue might be decided 
by a majority of votes. 


that the construction of a large storage reservoir was 


indispensable, and that the substitution of pipes for the | 


old open leat was an equal necessity. So far back as the 
year 1848, Mr. Nathaniel Beardmore, a well-known and 
experienced hydraulic engineer, suggested the suitability 
of the site afterwards adopted for one of the reser- 
voirs belonging to the present Corporation ' water- 


It was not that | 


The two important points | 
generally agreed upon, ab origine, were, many years ago, | 


| to prepare a report, in which he estimated that the cost 


d/ of astorage reservoir at the head weir would amount 


to £32,500. The capacity of the reservoir was to be 

250 million gallons, and the quantity of land required was 
| 95 acres, the price of which was not included in the 
above sum. This scheme was adopted by the Plymouth 
Council, but owing to the inability of the local authorities 
to adjust their differences with one of the principal land 
proprietors, it was abandoned, and the borough engineer 
was requested to make a survey of the gathering ground 
above the head weir, with the view of ascertaining if the 
conditions were favourable for the construction of a 
reservoir there, instead of on the original site proposed. 
In his report Mr. Bellamy included three alternative sites 
situated higher up the valley, and recommended the adop- 
| tion of one of them, which afterwards became known as the 
| Harter site, and was located 24 miles above the head 
| weir. By building an embankment some 1300ft. long 
| across the valley below the‘junction of the Harter stream 
| with the river Meavy, and intercepting both streams, he 


| 
| 
| 
| 
| 
| 
| 
| 
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works. He also, with shrewd sagacity, denounced the | 
practice of applying the water-power of the leat to the 
working of mills, and pointed out the danger arising from 
it in a sanitary point of view. He came to the conclu- 
sion when writing at the time, that “the evil of thus 
using the leat water to the public health is not perhaps 
at present great until the water arrives at the lower part 
of the town, where, for about half a mile, it is ponded 
up for working a mill situate at the point where it falls 
into the tide at Millbay. Its appearance in this part is 
almost similar to sewer water, and refuse is thrown into 
it by the adjacent inhabitants, so that it is of no kind of 
use as a cleansing agent, but on the contrary is produc- | 
tive of damp exhalations, where a portion of it might be 
turned to beneficial effect, by cleansing the low-lying 
sewers that empty themselves from Union Marsh into 
the tide of Millbay. Ithink some proof of this is shown 
by the unhealthiness of Bath-street, which is parallel to 
its course, and where the houses must be damp from its 
situation. Ere long, or perhaps even now, this may be 
arched over, but that does not remove the evil—in fact, 
it rather increases it.” 

Mr. Beardmore gave it as his decided opinion, the truth 








Cross Section of Leat. 


of which has been since amply verified, “‘ that the entire 
water power on the leat course through Plymouth, and | 
the profit arising from it, should be abandoned, so that | 
the whole water entering Plymouth could be diverted to | 
domestic use, public and trade purposes, surface and 
sewer cleansing, and for street watering in dry weather.” | 
The first practical attempt made towards realising the 
construction of a storage reservoir, and the laying of the 
required length of piping, appears to have been in 1864, | 
when the late eminent engineer, Mr. Thos. Hawksley, was 
consulted on the subject, and gave it as his opinion that a | 
reservoir could be constructed at the head weir capable 
of containing 350 million gallons at a cost of £22,000. 
This opinion and estimate was based on the assumption, 
which subsequently was found to be fallacious, that 
solid rock would be met with at a depth of some 25ft. or | 
30ft. The head weir is a weir on the river Meavy. | 
For a long while no further steps were taken, and the 
whole situation remained in statu quo until the year 1881, | 
when the presence of a water famine once more brought | 
the subject prominently before the notice of the rublic. | 
Mr. G. D. Bellamy, M. Inst. C.E., who at that time filled | 
the post of borough engineer, was accordingly instructed | 


proposed to construct a reservoir with a storage capacity 
of 350 million gallons at a cost of £35,600. 


all moorland, unfenced, and uncultivated, 
required. The catchment area at Harter amounted to 
only 1300 acres, which was only about one-fourth the 
area at the head weir, so that a larger reservoir would 
be necessary at Harter, in order to compensate for the 
diminished quantity of flood water. There was, however, 
no doubt that upon the site at Harter a reservoir could 


be constructed which would provide all the storage re- | 


quired by the Corporation, but would also leave a larger 
surplus of water available for the use of the riparian 
owners than would be afforded if a reservoir were built on 
any other site. The Harter site scheme was formidably 
opposed, was ultimately defeated at a statutory meeting 


This estimate | 
was exclusive of the cost of the land. of which 90 acres, | 
would be | 


a suitable foundation for the dam, but the resul 
borings and trial pits revealed a state of affairs below ground 
that at once threatened to render the carrying out of the 
enterprise an impossibility. It was found that a la = 
of decomposed granite covered the bottom of the 
valley to a very considerable depth, and that instead of 
rock being reached at a depth of about 25ft., trial pits 
were sunk 50ft., 80ft., and in one instance 100ft., before 
the solid rock was won. As a proof that the execution 
of the Head Weir scheme was impracticable, Mr, Hawks. 
ley, in conjunction with an eminent geological expert 
with whom he was associated, reported that, “ We find 
that the geological conditions of the ground on the line 
near the head weir, authorised by Parliament, are such 
as to almost, if not quite, preclude the idea of making a 
sound and safe water-tight embankment in that position 
The valley, both in its bottom and sides, is filled to g 
great depth with a superstratum of granite débris of the 
character of coarse sand, pervious to water, and possess. 
ing no retentive character, whilst the substratum of 
rock upon which the débris reposes has not been reached 
in several instances, although the borings have been 
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carried down to a depth of 80ft. and even 90ft. below t!:: 
| surface. The making of an embankment in that position, 
| and under these circumstances, would be not only a pre- 
| carious operation, but would involve so many difficulties 
| and such large expenses that we feel compelled to advise 
you not to make the attempt.” 

So soon as these facts became known, the Harter 
site scheme came again to the front, and the whole ques- 
| tion of the rival sites was reopened, Parliamentary 

plans were prepared for the first and last time, for the 

last-mentioned undertaking, but the result of a poll of 
| the town, taken in March, 1890, decided its fate, and 
| it was thrown out, so that in the sequel both the Head 
| Weir and the Harter scheme proved abortive. 
| A new, more practical, and far more promising phase 
| of the situation was introduced when in July, 1891, Mr. 
| E. Sandeman, M. Inst. C.E., was appointed water 
| engineer to the Corporation, and presented a report to the 
| Water Committee, embodying the following recommenda- 
tions. First, that a storage reservoir should be con- 
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THE BURRATOR DAM 


of the ratepayers in the year 1883, and dropped, but only 
for a while, three years later. 

It was during the time that the late Mr. Thomas Hawks- 
ley was the consulting engineer to the Corporation, which 
position he held for many years, that he was instructed 
to prepare the survey, plans, and estimates necessary to 
enable an application to be made to Parliament for powers 
to construct a reservoir to be known as the Head Weir 
reservoir, from the circumstance that the line of dam 
was contiguous to the existing weir. Accordingly, in the 
year 1887, an Act of Parliament was obtained authoris- 
ing the execution of the works petitioned for. The land 
required for the purpose was acquired, and everything 
appeared to promise well for the practical accomplish- 
ment of the undertaking so long in an early stage. 
Fortunately, before letting the contract for the construc- 
tion of the dam, explorations were commenced, and trial 
pits were made across the valley. It was not expected 
that any great difficulty would be encountered in securing 








structed about three-quarters of a mile lower down the 
valley than the previously proposed Head Weir reservoir ; 
and secondly, that the laying of a line of iron pipes, 
25in. in diameter, from the new reservoir to that at 
toborough, a distance of 4} miles, should at once be put in 
hand. The report of Mr. Sandeman was submitted, so 
far as the engineering features of the scheme were coll- 
cerned, to the opinion of Mr. James Mansergh, F.R.5., 
and also to that of the late Mr. William Topley, F.R.5.. 
regarding the geology of the site of the future dams, and 
his views being endorsed by those gentlemen, the report 
was adopted by the Corporation of Plymouth. 

At the time of the report of the water engincer, the 
population supplied with water inside the borough 
amounted to 85,000, making with the number, 4800, 
supplied outside the borough, a total of 89,800. In deal- 
ing with the prospective population to be supplied at the 
end of twenty-five years, and assuming the increase to 
be in the same proportion as in the preceding ten years, 
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the corresponding figures are :— Population within the 
borough, 120,625; population outside the borough, 
10,051; total, 130,676. The four reservoirs which at 
that period supplied, and still furnish the supply to the 
town, are Drake’s, Hartley, Roborough, and Craven Hill 
reservoirs, and their position is shown on the accompany- 
ing map, together with their respective capacity in 
gullons, and their relative altitudes above mean sea level. 
heir combined contents are equal to 13,400,000 gallons 
and would keep the town supplied with water for between 
two and three days, supposing the water supply to be 
altogether cut off. In order to impound the large 
additional volume of water required for the prospective 
population of Plymouth for a quarter of a century, it 
was necessary to build a couple of dams, one across 
the narrow gorge below Sheepstor Bridge. which is 
110 yards wide at this point, and the other across 
the low-lying ground just above Burrator. The former is 
67ft. high from the bottom of the stream to the overflow, 
and the latter about 10ft. high between the same levels. 
The site of both these dams is marked on the map, the 
first at Sheepstor, and the second by the letter B closely 
adjoining its neighbour. A perspective elevation of the 
Burrator dam, and a view of the reverse side of it, are 
given in our illustrations. It should be stated that the 
idea of constructing a dam in close promixity to the 
Burrator gorge presented itself to Mr. Inglis, who 
was called in to advise the ‘ Water Rights’ Associa- 
tion” in the year 1889, respecting the merits of the rival 
sites. That gentleman preferred the Head Weir to the 
Harter scheme, but observed :—‘‘ My own opinion, how- 
ever, is that the proper place for a reservoir dam is at 
the gorge, a few hundred feet below Sheepstor Bridge, 
where there can be little question about the existence of 
rock on the sides and bottom, and where the dam 
required to impound much more than the quantities now 
proposed would only cost a fraction of the estimated 
values of the head weir or Harter structures.’ It 
must be borne in mind, that though the rock at Burrator 
and throughout the whole of the Dartmoor district is 
granite, yet it varies very much in character. In the 
vicinity of Burrator it is hard, compact, and massive, 
but in other localities it exhibits unmistakeable signs of 
decomposition, as evinced by the results of the trial pits 
and borings sunk at the head weir, and already referred to. 
Whether the deposits in that region consisted solely of 
decomposed granite, or of loose drift, or partly of one 
and partly of the other, may be difficult to decide. 
Nor is the solution of the question of any importance. 
The great practical point to be decided was whether the 
material, whatever it really might have been, was 
suitable for the foundation of a reservoir dam, and 
experts and engineers unanimously concluded that it was 
not. Indeed it is not easy to see how their verdict could 
be for a moment in doubt. 

We mentioned in our last impression that the ceremony 
of laying the last stone of the Burrator dam was duly 
performed on Wednesday, the 21st instant. The Corpora- 
tion of Plymouth took advantage of the date of the 
recurrence of their annual “ l’ishynge Feaste ” to impart 
additional lustre to the observance of it by combining 
the above ceremony with it. ‘The Fishynge Feaste ” 
is an ancient and quaint ceremonial, which has been 
continuously observed in Plymouth for upwards of three 
centuries, chiefly in honour of the renowned navigator 
and warrior, Sir Francis Drake, who took especial delight 
in what he termed ‘ the singeing of the King of Spain’s 
beard.” On the day appointed a large party, conveyed 
by train and carriage, assembled at the head weir at 
noon. The members of the Council and corporate 
officers having entered an inner enclosure, a goblet filled 


with pure water taken from the weir by the engineer was | 


handed by him to the chairman of the Water Committee, 
with a request to drink thereof “To the Pious Memory 
of Sir Francis Drake ;"" and the cup was passed from 
one to the other, who all drank and repeated the same 
words, Another goblet having been filled with wine was 
then presented by the Chamberlain to the Mayor, who 
drank to the toast “ May the descendants of him who 
brought us water never want wine,” passing the cup as 
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before. At 3 p.m. the ceremony of completing the 
reservoir and laying the memorial stone, which was a 
granite coping stone, weighing over two tons, was duly 
performed, and a banquet in the Guildhall, a very hand- 
some building, brought to a conclusion the transactions 
of the day. 








AMERICAN LOCOMOTIVE FOR THE LYNTON 
AND BARNSTAPLE RAILWAY. 


Irisasomewhat curiousand interesting fact that the Lynton 
and Barnstaple Railway—a light railway of 234in. gauge, in 
one of the most picturesque districts of Devonshire—is to 
have an American locomotive. 

This little engine is a tank locomotive, with four coupled 
driving wheels and a pony truck or two-wheeled bogie truck 
at each end. The cylinders are outside the frames, and the 
connecting-rod is attached to the crank pin of the rear driving 
axle. The crossheads have the two-bar overhead guides. 
Bar frames are used, of the American pattern, and there is a 
very American-looking cab, with the coal bunker behind. 
Side or wing tanks are used, although in American practice 
it is more usual to put a combined tank and coal bunker 
behind the cab. Plain slide valves are used, operated by the 
Stephenson link motion, with a rocker arm connection to 
the outside valve rods, as in American practice. 
box is of copper, this being one of the special English require- 
ments, but the smoke-box has an American extended front, 
with ash discharge funnel at the bottom. Bituminous coal 
will be used for fuel. 

As the engine is intended to be a “double-ender,”’ or to 
run with either end leading, it has an iron pilot or cow- 
catcher at each end, and has two sand boxes, with pipes 
before and behind the driving wheels. The engine is 
equipped with the vacuum brake, and Jones and Calthrop’s 
couplings. It was built by the Baldwin Locomotive Works, 
of Philadelphia, U.S.A., and its leading dimensions are as 
follows : 


Gauge of line lft. 11 }in. 
eee eee 10 x léin. 
Journals of driving axles 5 x 6in. 
- bogie axles .. 34 x 6in. 
Driving wheels 2ft. 9in. 


Bogie wheels 


‘ae lft. 10in. 
Driving wheel base. . 5ft. 


Total wheel base 17ft. Tin. 
Length overall... 26ft. 10in. 
Wiath over all .. 6ft. 6in. 
Height overall.. .. .. oft. 
Boiler, diameter of barrel 2ft. 10in. 
Fire-box, length 8ft. lin 
width 2ft. 6jin. 
es depth.. 3ft. 5in 
Boiler pressure. . 180 Tb. 
Tubes, 84, diameter ee tee lin. 
» length over tube plates .. Sft. llin. 
Plates of boiler shell .. y;in. 
a fire-box shell .. . din, 
Tube sheets a din. and jin. 
ee eee 7°7 square feet 
Heating surface, tubes .. 389°2 square feet 
o fire-box 40 square feet 
total .. 379°2 square feet 


Capacity of coal bunker 28 cubic feet 


a water tank .. .. 800 gallons 
Weight on driving wheels .. 28.500 Ib. 
leading bogie £000 Ib 
™ trailing bogi 8500 Ib. 
total fe 45,000 Ib. 


On page 547 of our last volume we gave an illustration of 
an English locomotive built by Messrs. Manning, Wardle, 
and Co., of Leeds, for the ‘same line. A comparison of the 
two engravings will be found interesting. 








DOCKYARD NOTES. 


A CORRESPONDENT desires some further particulars con- 
cerning the coaling of the Channel Fleet by Temperleys, 
and the following details may have some general interest :— 
It is quite a mistake to take the figures of coal received from 
| the Temperleys as of any value in the matter of being a 
| gauge of their full capacity. Facility for coaling is not one 

of the things most provided for in many of our warship 
designs ; there is, for that matter, room for improvement in 
even the latest designs. As has-already been pointed out in 
Tue ENGINEER, the forward hatches of the Majestic class 
cannot take more than ten bags at a time at the most, 
whereas the Temperley transporter can easily carry a number 
in excess of this. The hatches in the boat deck aft were 





The fire- | 


GAUGE LOCOMOTIVE, LYNTON AND BARNSTAPLE RAILWAY 


enlarged after the ships were completed, but owing to the 

| funnel casing this is not possible forward. Consequently, 
the fore Temperley is always less efficient than the after one 
on the mainmast, and before now whips only have been used 
in preference to it. We do not know of a single case in 
which circumstances have allowed of a transporter being 
worked to its full capacity ; apart from the hatch question, 
there is the human element on board to be considered. 
‘*‘Coaling ship” has in the Channel Fleet now reached such 
a pitch that the intake always keeps pace with the maximum 
possible rate of stowage in the bunkers; indeed, it occasion- 
ally exceeds it, and the after Temperley has generally to be 
checked and its intake reduced. Rivalry between the differ- 
ent parties on board is carried to an extreme, just as it was 
with making sail in the old days of masts and yards. 
Records are made now-a-days by close attention to minor 
and minute details, the ‘‘stevedore work ’’ in the hold of the 
collier being often the governing factor. A practised hand 
can throw coal into a bag without spilling any, the raw hand 
always drops a little, and the fraction of time thus lost in 
filling a bag makes some tons difference in the long run. 
Consequently, the efforts of officers ‘‘keen on coaling” are 
concentrated on effective bag-filling. Now, however, all 
these things are reaching a limit, owing to the means of 
creating a great intake having nearly passed the power-rate 
of stowing in the bunkers. Nothing but improved size of 
fore hatches, in order to allow the fore Temperley to bring 
| more bags in at a time, is likely to help the Majestic’s record 
| to be broken or exceeded. 
| 


| 





As regards the capacity of a Temperley, no two officers 
agree, the amount of a “ proper intake’’ varying from a safe 
ten bags up to “about forty bagsatime.” Probably, taking 

| into account the desire to avoid anything like strain upon 
| the gear, the average Service opinion would lie between 
| twelve and fifteen bags, if only the hatches allowed of it. The 
| lesser number would probably have the preference as being 
| quite enough at a time to work with. 





| AmERIcAN naval officers are declaring themselves pretty 
| unanimously in favour of the big gun, despite its small share 
| in the battle of Santiago. There is, however, an idea about 
| that a big gun from the Oregon did for the Christobal Colon. 
| That ship received no hits that did any harm worth men- 
tioning, but a 13in. shell passed right over her. She turned 
shorewards and struck immediately afterwards, it is said. 
Such a startling demonstration of the ‘moral cffect” of a 
big gun is hardly likely to be witnessed again ; but when one 
| has finished an involuntary laugh at the episode, there remain 
opportunities for serious reflection. Had this 13in. hit, its 
| consequences on the Colon would have been well-nigh fatal 
to her. She dared not face the battleship with big guns. 





| THERE is an impression that the four French ironclads— 
| Bouvet, Massena, Charles Martel, and Carnot are sister ships, 
| or practically sisters. As a matter of fact, they have two 
| different designers. The Bouvet and Martel have their 
engines differently placed to the other two, the Bouvet also 
carries her amidship big guns much ‘more forward than the 
other three—carries them almost on the beam, in fact, while 
| the others carry them practically on the quarter. Minor 
| differences exist between them all, so that none is like the 
| other to look at. The Bouvet is actually an improved C. 
Martel, the Massena an improved Carnot. All these ships 
are said largely to exceed the designed displacement; the 
speeds got out of all of them have, however, been very good ; 
the Bouvet on trial having exceeded 18 knots in bad weather. 





Tue machinery of the new triple-screw French cruiser 
Jeanne D’Arc, now under construction, will occupy some- 
thing like three-quarters of her entire length, although she is 
475ft. long. To arrange the ammunition hoists has conse- 
quently been a very difficult task; they appear more or less 
to invade the engine-room. The ship is to have six funnels, 
and a complete 6in. Harveyised belt. Electricity is the 
motive power for the big guns and also for the hoists. The 
ship is to be fitted with a railway to assist the transfer of 
ammunition along the belt deck, as in our Majestic class. 








Tur French Minister of Marine has taken the submarine 
torpedo boat under his wing, and been personally super- 
intending the launching of torpedoes frcm the Gustave Lede. 
We are not very au courant in this country with the progress 
of submarine navigation, but the problem appears to be still 
‘ unsolved. 
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results obtained on other railways where this question has , same proportion of prizes were awarded to each branch thera 


WILLIAM WILSON, 

WueN men retire into private life and live long the world 
forgets them, and so it is probable that most of our readers 
will ask who and what was William Wilson. The answer to 
this question is very simple. To Mr. Wilson London is 
indebted for not a little, and his work is to be found in | 
various places throughout the country. He was born at | 


Alnwick, in Northumberland, in 1822, and was at the time of 


his death one of the very few engineers of the great railway | 
epoch remaining alive. He was associated in early life with | 
George Stephenson, who gave him a watch as a mark of 
esteem. 

Mr. Wilson either proposed or carried out, or was employed 
on a number of engineering works of very great importance. 
He was a man of forethought and perseverance—essentially 
one who originates. He it was who first suggested the con- 
struction of railway bridges across the Thames, and to him is 
due the proposal to construct Victoria Station and the bridge 
over the river, which, in conjunction with Sir J. Fowler, 
he carried out in 1859—60. The old Grosvenor basin 
occupied the site of the station. He it was, too, who named 
the station, and consequently the street and district, for at a 
meeting at the house of the Marquis of Westminster to 
determine on a name for the station, Mr. Cubitt wanted it to 
be called “Pimlico,” while the Marquis wished it called 
‘Grosvenor ;”” but Mr. Wilson said, ‘‘ Why not call it‘ Victoria’ 
after the Queen ? ” and that name was adopted. 

Other works for which Mr. Wilson was responsible were the 
first Metropolitan Railway, of which he did the pioneer work 
and prepared the estimates; the Millwall Docks, of which he 
was the originator, althoughhis original plan was not carried 
out in its entirety; the Hammersmith and City Railway, the 
West London Extension, the Aylesbury and Buckingham 
Railway, the Banbury and Cheltenham Direct Railway, 
Neath Harbour Works and Docks, and the Jenez and 
Algericos Railway. He was also connected with the erection 
of Euston Station, and with many important railway and 
other engineering enterprises in all parts of the world. 

Mr. Wilson was in 1849 made a full member of the 
Institute of Civil Engineers, without passing through any of | 
the usual grades, and received the Telford premium and | 
gold medal for his paper on “‘ Victoria Station,” read before | 
the Institution. He was one of the earliest to assist the | 
Volunteer movement, and aided in raising the Ist Surrey | 
light Horse. Mr. Wilson, who was a Freemason, was 
married, and leaves a widow to mourn his loss. He died full 
of years, and well beloved by all who knew him, at his 
residence in th2 west of London, on the 20th inst. 


| 
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STEEL SLEEPERS. 





THE Netherlands State Railways have made very extensive 
use of steel sleepers during the past seventeen years, and 
have kept close observation as to the practical and financial 
results. Inthe Bulletin of the International Railway Con- 
gress for July, 1898, we find a report on these results, written 
by Mr. Ch. Renson, resident engineer of the Liége and 
Limburg line, and making a very good showing for the steel 
sleepers. In 1880, Mr. Post, engineer of permanent way, 
and inventor of the now well-known Post sleeper, was com- 
missioned to study the results obtained with steel ties in 
various countries. The practical trials were commenced in 
1881, and have ben continued steadily up to the present 
time. 

All the trial sections are on single-track line, carrying 
twenty-five to twenty-nine trains per day, with engines 
weighing 68 tons and having maximum axle loads of 13:9 
tons. The ordinary maximum speed is 464 miles per hour. 
The flange rails are of steel, of the Belgian State Railway 
section, weighing 76 lb. per yard, and having angle fish- 
plates at the joints. They are 293ft. and 394ft. long, with 
thirteen and ten sleepers to the long and short rails respec- 
tively on straight line, with an additional sleeper per rail 
length on sharp curves. The ballast is of gravel, sand, and 
ashes. The steepest gradients are 1 in 63, and the sharpest 
curves are of 1150ft. radius. 

[t has been found that after three or four years’ service 

the sleepers, having punched holes, show fine cracks, which 
b2gin in the rounded corners of the rectangular holes for the 
necks on the bolts. This difficulty has been met by a new 
tyle of fastening, in which plain round bolts are used, so 
that the circular bolt holes can be drilled. No cracks are 
found to occur at these drilled holes. The bolts are kept 
from turning by making the square heads fit between fillets 
rolled on the under side of the sleeper. 

The first and least efficient sleepers showed an annual 
charge for renewals only half that required for oak sleepers, 
and though the maintenance expenses were greater, yet if 
the difference was deducted from the renewal expenses there 
was a saving of about £8 per mile per year in favour of the 
metal sleepers. In later and better forms of sleepers the 
difference between the maintenance expenses of the metal 
and wooden sleepers has been steadily reduced, and with 
many of the metal sleepers now in use these expenses are 
lower than those for oak sleepers. With the present secure 
form of fastening the rail is held so tightly that it cannot 
hammer upon the sleeper, and as a consequence of this there 
is but little indication of wear between the rail, clip, and 
sleeper. Rusting is insignificant, even where cinders are 
used for ballast. 

While the present forms of sleepers and fastenings are very 
satisfactory, Mr. Renson considers that for lines with very 
heavy traffic it may be well to place a base-plate 10 mm. 
or 12 mm. thick between the rail and sleeper. As these 
plates can be readily renewed the life of the sleeper may be 
increased almost indefinitely. He has found that where 
these plates are used there is no trouble in maintaining the 
proper width of gauge. Mr. Renson has also found satisfactory 
results from the use of stamped steel chairs or braces on sharp 
curves, each sleeper having two combined base-plates and 
outside web supports riveted to it. The sleepers are of trough 
form, with closed ends, and are either rolled to this form or 
rolled in flat plates—of varying thickness— and then pressed 
to shape in a hydraulic press. 

The supplementary expenses incurred for these trials have 
been very trifling, and the trials themselves have been very 
fruitful in results. Mr. Renson concludes by stating that 


the results of the seventeen years of experimenting fully 
confirm the favourable opinion of many engineers who have 
made special investigations as to the question of the use of 
metal sleepers, including Messrs. Ch. Bricka, J. W. Post, 
A. M. Kowalski, E. E. Russell Tratman, Ch. Lebon, and 
The results also agree entirely with the favourable 


Dietler. 


} exact proof, is very convincin, 





been investigated with care and perseverance by systematic | 
trials made without prejudice from preconceived ideas. | 








THE POSITION OF THE NAVAL ENGINEER 
OFFICER. 
SINcE our correspondent ‘* Ubique” drew attention on August 
4th to the unsatisfactory position of the naval engineer officer, we | 
have printed a number of letters bearing upon a subject that is 
of enormous importance to the efficiency of the modern navy. It 
would be impossible for any intelligent person to study the corre- 
spondence without arriving at the conclusion that naval engineers 
as a body are gravely dissatisfied with their position in the service ; | 
but it is also clear that the dissatisfaction expressed is not of the | 
sort that can be remedied by the concession of a little more pay 
or pension, Such coacessions might partially satisfy a section of 
the naval engineers. They might content the older officers, or 
those who have ceased to hope for advancement in rank ; but the 
engineers as a body aim higher than this, and they are right in so 
doing. The goal which ‘they are trying to achieve is not mere 
individual advantage, but a reform that will improve the discipline 
of the engine-room branch of the navy, and so increase the 
general efficiency of the service at large. It is vastly important 
that critics should understand this point, and that the Admiralty 
should consider it very carefully. It is not possible for any intelli- 
gent engineer officer to be satisfied with the pay and status of | 
his rank, because that pay and status are below the level of his | 
merits as a highly trained officer. Thus we have no desire to 
under-estimate the importance of the pay question, but we think 
it needful to insist at the outset that the adjustment of this | 
grievance cannot in itself be expected to bring contentment to the | 


naval engineers, | 

Readers of the Naval and Military Record do not need to be | 
told that the engineers are in receipt of lower pay than those of 
the executive branch. The fact has been Fotomate very 
frequently and by methods of comparison that are entirely con- 
vincing. It is beside the mark to argue that engineers are worse 
paid and pensioned than medical officers, because no just com- 
parison can be made between these two branches of officers. The | 
medical officer is fully trained for his work whea he joins the Navy, 
and his nts have borne the full cost of his expensive education. 
The engineer, on the contrary, joins as a youth, and he is trained 
very largely at the public expense. So, too, is the executive officer, 
who joins under very similar conditions, and it therefore follows 
that the scale of pay and pension due to the engineer can best be 
regulated by the scale awarded to the executive branch. Adopting 
that scale of comparison, the engineer is underpaid in every grade, 
and his pension compares unfavourably with that of the executive 
officer of corresponding age and service. The grievance presses 
most hardly upon officers of the rank of engineer. They are very 
much older than the lieutenants, with whom they nominally rank, 
and they receive lower pay. As one of our correspondents points 
out, the engineer, on promotion to that rank from the grade of 
assistant engineer, receives an addition to his pay of not more 
than ls. 6d, a day, whilst the pay of the sub-lieutenant is doubled | 
when he is advanced to lieutenant at the average age of two-and- 
twenty. Having now to mess in the wardroom and to provide | 
himself with new uniforms, the engineer actually loses by his step in | 
rank. It may well be contended that if anassistant engineer is worth 
higher pay than a sub-lieutenant, that the trained engineer, after 
some years’ service as an assistant, should be worth higher pay 
than the junior lieutenant of two-and-twenty. We do not pro- | 
pose to consider here how the scale of pay and pension Fed be | 
adjusted so as to content the engineers, Let it be merely noted | 
in passing that revision of the existing scale is absolutely needful. 

fore entering upon the thorny question of rank and status, we | 
must refer briefly to other points raised in the recent correspondence. | 
The discontent of the naval engineer is retlected very strikingly | 
in the insufficiency of the competition for entry to this profession. | 
One correspondent observes, with little exaggeration, that the | 
“*Queen’s Commission often goes abegging,” and contends very | 
forcibly that if the executive branch were thrown open to general | 
competition there would be ten times as many candidates as there | 
are for Keyham College. This statement, although incapable of | 
when one considers the superior | 
advantages of pay, status, and pension enjoyed by the executive | 
officers of the Navy. Some years ago medical men, as a body, 
grew dissatisfied with the pay and pensions of their brethren in 
the Navy, and they combined {o obtain better terms from the | 
Admiralty. It is precisely because the engineers are trained within | 
the Navy that they cannot so combine to exact just treatment. 
Yet the competition for entry is absurdly small if we consider 
how crowded are the professions in general ; and this is a very 
clear proof that the public at large is aware of the disadvantages 
under which naval engineers still labour. And were it not that 
civilians believe that reforms areat hand, the competition for entry 
would be even smaller than it is now. 

The main point of importance is the status of the naval engi- 
neer. Our correspondents have one and all expressed grave dis- 
satisfaction with the subordinate position in which they are held 
by the old-fashioned prejudices of the Admiralty. They are con- 
vinced that the discipline of the engine-room suffers through the 
restrictions imposed upon officers of that department. They have 
no power to punish or to reward their subordinates, but are 
obliged to report the most trivial offences to the executive officers 
of the ship. They complain, and with good reason, that these re- 
strictions are not imposed upon young marine officers scarcely out 
of the nursery, and that a chief engineer may be placed in the false 
and humiliating position of having to report an offender to an officer 
who is twenty years his junior. It would be idle to contend that the 
men of the engine-room branch are not affected by this gross 
anomaly. As intelligent men they must be aware of the powerless- 
ness of their own officers. They would respect and obey them more 
if the engineers were invested with executive powers. And it is the 
more imperative that such powers should be vested in the engineers, 
because they have to deal with men who are not trained from early 
youth to respect discipline. Twenty-five years have gone by since 
the late Aamiral Cooper-Key’s Committee strongly recommended 
that the engineers of the Navy should rank as executive officers. 
Prejudice is the sole obstacle that has stood in the way of this 
needful change—prejudice and the dim, unreasoning fear that 
engineers may aspire to the executive command of ships. ‘‘I am 
of opinion,” said the late Admiral Charles Fellowes, in his evidence 
before the Committee of 1876, ‘‘ that the engineer officer should 
have the power to give an order to any man in the ship, without 
the possibility of. that man disobeying his order, or even 
questioning it.” Wise words these, which the Admiralt 
have shown singular blindness in ignoring. As far bac 
as 1878 Mr. Goschen seemed to display a grasp of this 
question that should have led to reform. ‘ If,” c said, ‘‘ the 
engineers were to have equal pay with other branches of the 
service, but inferior rank, that branch should not attract equally 
able men. We had to think of the safety of our ships, and to 
consider whether the authority of the engineer was as great and 
well defined as it should be.” Does Mr. Goschen remember those 
words? Does he suppose that a small addition to the charge pay 
of senior officers of the branch has sufficed to atiract the best 
officers to the engineering branch! At the present moment the 
department is under-officered. In the executive branch of the 
Navy the proportion of officers to men is 1 to 13; in the engine- 
room the proportion is 1 to 27. Again, as a correspondent points 
out, engineers have no chance of rising to high posts, or of attain- 
ing high rank, even of the “‘relative” order. A recent return 
shows that out of 845 engineer officers serving, only fourteen hold 





the ‘‘relative”” rank of captain. In the executive branch there 
are 65 admirals and 185 captains among 1676 officers, If the 


would be far more inducement to join the naval engineers, 4 
regards the future position of the engineer afloat, the majorit : f 
our correspondents have repudiated any desire to assume executin 
duties outside their own department. They consider—and = 
share that view—that an officer cannot hope to become both n 
efficient engineer and a capable executive. In America the ex 
ment of amalgamation is being tried, and under their s ste 4 
of training, it may ibly answer ; but our own engineer 
do not, as a body, favour any such sweeping reform and it 
is well that this should be clearly understood. They desire to 
become executive officers in their own department, to he foul 
from the injudicious interference of the deck officers, to be given 
the status of commanders, captains, and flag officers, both pro 
fessionally and socially. But they do not seek to command shi ‘ 
for they consider that it is the work of a lifetime to become either 
an efficient chief engineer or captain. One correspondent, it is true 
urges that the torpedoes ought to be put in charge of engineers : 
but if he means that an engineer should be entrusted with the 
actual work of firing these weapons, he will probably find that the 
verdict of his contemporaries is against him. This would be in. 
fringing upon the legitimate functions of the deck officer, and 
would ultimately tend towards that very amalgamation of the two 
branches of officers that has been condemned on this side of the 
Atlantic as a foolish experiment.— Vaval and Military Record, 








RECONSTRUCTING LOCOMOTIVEs. 





THE advantages of reconstructing or modernising locomotives 
are now becoming so generally recognised, and appear to be 
deservedly, growing so much in favour, that a few words on 
application and results obtained may be of use, says Mr. Francis 
R. F, Brown—Mechanical Superintendent of the Intercolonial 
Railway of Canada—in the American Engineer, Every railroad 
owns some old or obsolete locomotives. e wealthier roads can 
afford to dispose of these and purchase or build modern machines 
but to the majority of roads the question of reconstruction might 
be well worth consideration. 

One example of reconstructing passenger engines of the eight. 
wheel type is the following :—The original locomotive had 18in. by 
24in. cylinders ; driving wheels 69in. in diameter ; boiler with 52in. 
shell of the old wagon-top style ; pressure, 140 1b, per square inch ; 
total weight in working order was about 85,000 Ib., the frames 
were light, the axles 8in. in diameter, and the cylinders of the old 
independent saddle type, with its characteristic defects, In re- 
construction the frames, wheels, tires, axles, and motion were used 
again ; and new boiler, cylinders, springs, spring gear, crank pias 
and side rods were supplied. 

In deciding upon the size of the boiler and the cy\inder pro. 
portions, the strength of the frames and size of fe received 
careful consideration. The boiler adopted was of the Belpaire 
type, with 56in. shell and a working pressure of 180 lb. to the 
square inch, and still bearing the light frames in view, the 
cylinders were made 17in. by l4in., and of the half-saddle type. 
Balanced valves of the American type were put in. The engine 
as reconstructed weighed 110,500 lb. in working order, of which 
36,500 Ib. were on the truck and 74,000 Ib. on the drivers. The 
gain in tractive power was about 35 per cent. Several locomotives 
were thus reconstructed, and after being in operation for about 
three years, on a mileage of 378,100 miles, the cost of maintenance 
for running repairs was 6261°38 dols., or about 1°65 cents per 
mile. In fuel consumption, when running against the original 
engine with 1Sin. by 24in. cylinders, and on the same trains, and 
with the same number of coaches, it was found that the recon- 
structed engine ran an average of 36 miles to a ton of coal, as 
against 31} miles run by the original engine to a ton of coal, 
showing a saving of 13 per cent. in fuel in favour of the recon- 
structed engine, while on a heavier train they were demonstrated 
to make better time with eight coaches than the original engine 
could do with six coaches. 

The question of reconstruction is one to which the mechanical 
officers of roads which have not much money to spend on new 
locomotives may well devote some of their time and experience. 
To roads not ing modern equipped boiler shops, there are 
always the locomotive buildi otabiahantade, from which new 
boilers and cylinders, side rods, &c., of modern design and make 
may be procured at reasonable rates, and the moderate expendi- 
ture involved in reconstruction should recommend itself to the 
favourable consideration of ‘‘The Management,” always providing 
that the management has advanced beyond the stage of believing 
that the weight of train to be hauled depends upon the inches of 
the cylinder, and of insisting on a cylinder larger than is necessary 
or advisable to accompany the larger boiler, and thereby defeat- 
ing the object of increased haulage power, combined with a 
decreased fuel consumption and cost of maintenance, and causing 
a repetition of the old defect, an over-cylindered engine, with the 
added drawback of light frames, and running gear, which were 
the bones of the criginal locomotive. 








AMERICAN COMPETITION.—The question of American competition 
is becoming almost a continuous one for the Midlands. Advices 
received here this week from American sources state that with 
October renewed heavy shipments of pig iron are expected to be 
made to this country. The arge exports of grain and cotton 
which are certain to occur from the States this autumn will again 
furnish facilities for sending over pig iron at exceptionally low 
freights. American iron is now coming over delivered in the 
Midlands at 503., and is competing against Derbyshire, Nottingham- 
shire, and North Staffordshire brands at 47s. bd. to 48s, 6d. and 
503s. Meanwhile, native supplies in the Midlands are exceptionally 
low. Owing to the limited production many buyers are laying in 
what stocks they can now, without waiting for the rush of orders 
expected to be offered when quarter-day arrives, 


A BriquetTE Factory.—In Mr, Consul Powell’s consular report 
on the trade of Stettin and district some interesting particulars 
of a briquette factory at Langenburg are given, It has only been 
in existence for two years, but has proved so far a complete success. 
The turf is cut from the adjacent moor, and is brought by water 
in an undried condition, and can be used immediately. The turf 
on coming from the moor is thrown into the first breaker-machine, 
somewhat in effect like a large turnip cutter ; in this it is broken 
into small lumps, From the first it passes to the second breaker, 
and is ground into mull or a fine powder. From here it goes into 
the drier, a steam cylinder which is filled with the exhaust steam 
from the engine, and is perforated by tubes much in the manner 
of boiler tubes but larger. This cylinder revolves, and, being on 
a gentle slope, the mull passes slowly through the tubes, and by this 
means becomes thoroughly dry ; from the drier it passes to a hopper 
which feeds the plunger; this plunger receives the power of a 
75-horse power engine, and by pressing the mull in a form against 
the er py briquette pushes them forward each stroke the 
width of a briquette. The factory turns out eighty briquettes a 
minute or, 35 tons per day, with an average output of about 255,500 
centners a year, or about 12,775 tons per annum, and the demand 
is far greater than the supply ; the reason for this is that the 
briquettes are so marvellously cheap, an average price being 63d. 

r 130 briquettes, or at the rate of something like two briquettes 

or yd. retail. This is certainly the poor man’s fuel, as they burn 

slowly but give a fairly good heat ; in a closed oven one briquette 
will remain in a glowing state for 24 hours ; in an open grate it 
burns quicker, but remains for a longer time alight than any coal, 
giving a good red heat. The cost of working is comparatively 
light, as but few men are required to attend the machinery. The 
inventor of the machinery employed is Mr. Peters, who has taken 
out patents for it in this country, 

















189 


co 
bw 
Gr 





THE ENGINEER 





RAILWAY MATTERS. 


[TENDERS are invited for the supply of 120,000 tons of 

1 for the Central of Brazil (State) Railway during the year 1899 
‘all conditions have been supplied to the Institution of Civil 
yajocet. Tenders are to be sent in by October 31st, 


Tue Board of Trade have recently confirmed an Order 
» s4uted the Amesbury and Military — Light Railway Order, 
a uthorising the construction of a light railway in the county 
10 chire from the London and South-Western Railway between 
pte and Porton to Amesbury and Shrewton. 

4 German subject, Herr Schifiner, has secured from 
he Argentine Government a concesssion for the construction of a 
pod jete network of railways having a total length of 2000 miles, 
-_ hen complete, will serve the whole southern portion of the 


Sept. 30, 


oo 


tag of Buenos Ayres as far as Bahia Blanca, It is proposed 
. form a Belgian-Garman syndicate to work the concession. 


\ moveMENT has been set on foot, and is being influen- 
tially supported, for promoting a Bill in the next session of Parlia- 

ent under the Light Railways Act for the construction of a line 
pe Leighton Buzzard to connect the London and North-Western 
Railway at that place with the Midland at Harlington and the 
(reat Northern at Hitchin, with several intervening stations. The 
whole length of the proposed line is 184 miles, The necessary 
surveys have been made. 

Tur engineers at present charged with laying out the 
line that shall form a connection between the Siberian Railway at 
Cheliabinsk and the railway system of European Russia at Tsarit- 
sin, a fortified town on the Volga and in the government of 
Saratov, have reported in favour of building an especially large 
railway bridge for the projected line to cross the Volga at the little 
town of Vinnovka. The cost of constructing this immense bridge 
js estimated at 20 millions of roubles, and the bridge, when 
finished, will be the longest bridge that has been built in the Russian 
Empire up to the present day. 


Mr. Wituram Krrtiey has brought out two more of 
the standard express bogie engines which he builds at Long- 
hedge Works for the London, Chatham, and Dover Railway. The 
new ones are numbered respectively 7 and 24, and take the place 
of two old 5ft. 6in, wheel engines which have been condemned. 
Nos. 3, 5, 7, 12 13, 14, 15, 16, 17, 19, 20, 23, 24, and 25 of these old 
engines—excellent ones in their day—have now been broken up and 
replaced by Mr. Kirtley’s bogie engines, with 6ft. 6in. coupled 
wheels and 18in. by 26in. cylinders. Only ten now remain, Nos. 4, 6, 
8,9, 10, 11, 18, 21, 22, and 26, and these will be steadily replaced 
by the new type. 

Tur reduction of the rates of carriage on the Finland 
State Railways, especially the passenger rates—which after 
repeated delays came into operation last spring —has resulted in a 
brisk impetus to the traffic. The State Railway — have 
shown a marked increase. They amounted in 1897 to 19,523,971 
marks, against 17,867,386 marks during 1896. This increase of 
traffic has produced an increased demand for locomotives and 
carriages. To meet the deficiency an order for forty-two locomo- 
tives has been given to a firm in Philadelphia. At the same time 
a manufactory for locomotives has been established in Finland 
with the aid of a considerable subsidy from the Government. 


Tux trade of Finland, according to consular reports is 
in a highly prosperous condition, One of the most important 
factors in the development of the resources of the country consists 
in its means of communication, and chief amongst these are the 
railways. The network of the Finland railways has during the 
past year considerably developed, the Keuru-Jyviiskyli line 
(78 kiloms.) having been opened to the public, and also the Raumo- 
Tammerfors line (484 kiloms.), the latter being the largest 
private railway undertaking at present existing in the country. 
By the construction of the latter a new cra has to a certain extent 
been inaugurated in the history of railway building, which has 
hitherto been undertaken by the Government, for after the Raumo- 
Tammerfors line a whole series of private railways was planned 
and are now being constructed. 


On the authority of Mr. A. Willis, general manager of 
the competitive traffic of the South-Eastern and London, Chatham, 
and Dover Railways, it is stated that the joint working committee 
of the two companies propose to convert the Maidstone branch of 
the London, Chatham, and Dover route into a main road to the 
coast. With this view a connection between the main South- 
Eastern line and the London, Chatham, and Dover route will be 
established from Chelsfield, on the one hand, to Dunton-green on 
the other. In the meantime a disused piece of line between 
Sevenoaks and Otford is to be opened up for traffic, so that fast 
trains may be run from Victoria to Maidstone, and thence ria 
Ashford to the coast without change of carriage. Season tickets 
are to be available for either route of the twocompanies. Ashford 
Station, on the South-Eastern line, is to be reconstructed to meet 
the requirements of the combined traffic. It is satisfactory to note 
that Mr. Willis anticipates further improvements in rolling 
stock from the economical joint working of the two companies, 


It is strange how little attention has been paid to the 
news that the Russians are constructing a branch line from the 
Trans-Caspian Railway to the Afghan frontier, via the Kush River 
valley. This advance will require very careful watching on the 
part of England, as it might easily turn out to be a very serious 
menace to our interests. In the first place, according to the Army 
and Navy Gazette, it wil! enable our Russian friends to concentrate 
their forces within easy striking distance of Herat, for they will 
then be no more than sixty or seventy miles away. The interven- 
ing country is not difficult, and as they have stored railway 
material at the terminus they could easily secure Herat by a sudden 
coup, and then complete their railway to that city within a few 
weeks, The British Government would thus be confronted with a 
fait accompli, and long before India could mobilise an army strong 
enough to march to Herat and turn the Russians out, they would, 
hy means of their railway, be enabled to throw troops and supplies 
into the fortress and so strengthen it as to make it Sapeigeatle to 
any attack other than a regular siege. 


Accorp1nG to a German traveller the general character 
of the railway trains in the Celestial Empire is the so-called ‘‘ mixed 
train,” consisting of passenger coaches, goods wagons, and coal 
trucks. These are said to be of very solid construction. The 
passenger coaches are particularly striking from the fact that 
the interiors are furnished in the most simple manner possible ; 
this is rendered necessary from the filthy habits of the Chinese 
travellers, which by no means admit of either leather or cloth being 
used in the compartments, not even in those of the first or second- 
class carriages, Besides this, provision has to be taken to provide 
against the strange inclination of every Chinaman to remove and 
steal every metal object where such theft is ible. For this 
reason the compartments are fitted up with plain woodwork, and 
thus are lacking in all comfort. But the Department of Customs 
has caused some mail cars to be built which contain special com- 
partments for the use of European travellers. The lowest class of 
the Chinese people makes use of open goods wagons on their 
journeys ; they take with them huge piles of luggage and other 
belongings, and think nothing of rain or wind, from which they 
are in no way protected in the uncovered trucks.. The cost of 
tickets for all leases is very low, Itis held by a Chinaman to be 
the correct thing to hire an entire goods =e for himself and his 
family, and during the journey he sits and grins contentedly at 
Passing objects. The trains are obliged to travel at a very slow 
speed, which often amounts to only about four miles an hour ; 

Owever, a few express trains aro to be met with, and the cost of 
travelling by them is rather higher, 


| the reaction contains the carbide of tungsten 





| and wind velocity. 





NOTES AND MEMORANDA. 


Tue new fireproof curtain for the Paris Opera House, 
to be lowered after each representation or in the event of accident 
or panic, is to be made of aluminium plates 2mm. (;'; in.) thick, 
4m. (13ft.) long by 1 m, (3ft. 3gin.) wide, representing a surface of 
nearly 300 square metres (3229 square feet), while weighing 1°8 
ton, whereas a similar curtain made of iron would weigh nearly 
5 tons, 


Some particulars of a double carbide of iron and 


| tungsten were communicated recently to the Paris Academy of 


Sciences by Mr. Percy Williams. This compound, the existence 
of which was indicated in an earlier paper, is prepared by heating 
a mixture of tungstic acid, iron and coke, in the electric furnace 
with a current of 900 amperes at 45 volts. The ingot formed in 
C, probably 
W.C, and the double carbide 3W,C.2Fe.C. 


A FEW days ago two aéronauts, Mr. Stanley Spencer 
and Dr. Bersen, ascended from the Crystal Palace in a balloon 
inflated with pure hydrogen gas, and attained the remarkable 
altitude of 27,500ft., or only 1500ft. less than Coxwell and 
Glaisher’s highest in 1862. Numerous scientific instruments, 
including a self-recording aneroid barometer, were carried, and 
also compressed oxygen for inhaling at the greatest height. The 
descent was near Romford, At 25,000ft. the air became so 
rarefied that both explorers had to breathe the compressed 
oxygen taken with them. The balloon had a capacity of 56,500 
cubic feet, 


Repvuction of metallic oxides and the production of 
high temperatures by means of aluminium, form the subject of a 
recent communication to the Leipzig Electro-Chemical Society by 
Herr Hans Goldschmidt, who stated that this method, which 
appears to afford remarkable results, consists in bringing aluminium 
in the state of small pieces, into intimate contact with the oxide 
to be reduced, under suitable conditions of temperature, this metal 
combining with the oxygen of the ore and giving out great heat. 
When sulphides have to be reduced instead of oxides, the quan- 
tity of heat given out is not so great ; and magnesium or calcium 
carbide may be used instead of aluminium. When this action is 
utilised as a source of heat some inert substance, such as lime or 
magnesia, is added to the mixture ; or cheap oxides, such as iron 
ores, are used in large quantities, with a limited proportion of 
aluminium, when the reduction will be slight, but the heat dis- 
engaged is considerable. As an instance of the heating power of 
this combination, Herr Goldschmidt was able to raise a large bolt 
to a white heat, and also to weld together two pieces of lin. pipe, 
in which latter case about 100 grammes, or a little over 30z., of 
aluminium were used at a total cost of less than 20 cents (2d.). 


THE world’s record for high kite flight was broken on 
August 26th at Mr. Roch’s observatory by Messrs. Clayton and 
Ferguson, who despatched a tandem of kites into the air until the 
highest one reached an altitude of 12,124ft. above the sea-level—a 
height 277ft. greater than any kite had previously reached, says 
Science, Five miles of line, weighing 75 lb., was let out, while the 
weight of the kites, recording instruments and secondary line, was 
37 1b., making a total of 112 1b. lifted into the air. The recording 
instrument was made by Mr. Ferguson and was of aluminium, 
weighing 3lb., and registering temperature, pressure, humidity 
The ascent was begun at eleven o'clock, and 
the highest point was reached at 4.15 p.m. The kites passed 
through clouds when about a mile above the surface of the 
earth, but while above the clouds the instruments showed the, air 
to be very dry. At the highest point the temperature had fallen 
to 38 deg., and the wind velocity was 32 miles an hour. At the 
ground at the same time the temperature was 75 deg., and the 
wind velocity 32 miles. The highest wind velocity recorded was 
40 miles an hour at a height of 11,000ft. The wind on the ground 
at this time was from the west, whilst at the highest point reached 
by the kites it was south-west. The flight was one of a series of 
high ascents made during the spring and summer, averaging about 
a mile and a-half, while on several occasions a height of over 
10,000ft. has been obtained. 


At the May meeting of the Société de l'Industrie 
Minérale, Saint Etiénne M. Rodde, district engineer at the 
colliery of La Bérauditre, gave some particulars of the electric 
plant put down at the Ferrouillat Pit. With the object of bringing 
up to the lowest level at which working is now carried on, the coal 
of preparatory workings is to be carried to the dip, so as tosave the 
necessity of winding from a landing other than that for the great 
mass of the coal got. Electricity was selected for transmitting the 
power both on account of its high yield and the slight space and 
foundations which it requires. The chairman, M. Harmet, after 
thanking M. Rodde for his communication, highly interesting on 
account of the favour with which the electric current is now regarded 
for transmitting power in mines, asked if triphase currents permitted 
starting the motors and also variations of speed as easily as do 
continuous currents, to which M. Rodde replied that, thanks to the 
resistance coil, not the slightest difficulty was experienced in 
starting. Professor Rateau asked what ratio there was between 
the current on starting and that during normal working, and 
whether starting did not require the steam engine and generating 
dynamo to be of greater power than that strictly necessary for 
working the motor, to which M. Rodde replied that the current on 
starting is twice as intense as that during normal working, but 
that this only lasts for an instant, and as a matter of fact the 
steam engine is but little, if at all, affected by the act of starting, 
while the generating dynamo at La Bérauditre is of double the 
power absolutely necessary. In this connection a member observed 
that the voltage diminishes while the ampéresincrease at the moment 
of starting, so that the power required in the engine in the generating 
dynamo does not greatly exceed the normal. 


Recent ty Prof. 0. G. Dodge, U.S.N., made some care- 
ful tests to determine the power required to drive wood-working 
machinery at the Navy Yard in Washington. With a circular 
rip-saw 28in. in diameter and running at 1200 revolutions a 
minute—or 8800 lineal feet per minute—and ripping seasoned 
hard oak 73in. thick with a feed of 10ft. a minute, 18°8 
mechanical horse-power was used. The motor and saw running 
idle absorbed 2°1-horse power. Other tests with rip-saws of 24in., 
l4in., and 12in. diameter and at varying speeds of from 1500 to 
2000 revolutions a minute, the mechanical horse-power output 
ranged from 2°6 to 8'9-horse power. A band saw running at 160 
revolutions a minute—or 3017 lineal feet a minute—required 10°4 
mechanical horse-power when the motor was running idle. When 
ripping seasoned ash 10}in. thick with a feed of 6ft. a minute, 
but 14°8-horse power was consumed. In ripping yellow pine 12in, 
thick and running 20ft, a minute, 17°6-horse power was consumed. 
The above figures are in contrast with the work done by a band 
saw having a pulley 28in, in diameter, and running at 480 revolu- 
tions a minute. With a belt pulley 12in, in diameter and 3fin. 
face, and with the motor belted to the saw shaft, the motor con- 
sumed ,';-horse power when running idle, and but 1°3-horse power 
when ripping seasoned oak 3in, thick and with a speed in one case 
of 22}ft. a minute, and in the other cases of 4ft. a minute, the 
difference in speed apparently making no difference in the con- 
sumption of power. Tests were also made with motors driving 
boring machines. With a speed of the bit running at 375 revolu- 
tions a minute with the motor belted to the bit shaft and running 
idle, required ‘5-horse power output. When boring 4in. holes in 
seasoned oak at the rate of 92ft. a minute, 1°2-mechanical horse 

wer was consumed. Similar tests running at a speed of about 
750 revolutions a minute, and boring holes of various thickness, 
showed about the same ratio of power consumed when the motor 
was running idle, compared with the power consumed as in the 
above case, 








MISCELLANEA. 


Correr machinery for Guatemala is largely obtained 
from London, and isa line of business deserving the attention of 
British manufacturers, says Mr. Consul C. K. M. Trayner in his re- 
port on the trade of Guatemala during 1897, 


Tue Treasury of the State of Pari is open to receive 
tenders, until November 10th, for the purchase and working of the 
waterworks of the city of Belem, knownas Paré. Full conditions of 
the sale have been forwarded to the Institution of Civil Engineers. 


THE result of the use of the new service bullet, which 
was practically tested for the first time in the fighting before 
Omdurman, has been favourably reported upon to the home authori- 
ties, who have issued a large order for Maxim machine guns to be 
supplied with barrels constructed to take the new bullet. 


A LARGELY-ATTENDED statutory meeting of the Devon- 
port ratepayers decided on Tuesday night, by a considerable 
majority, to apply to Parliament for compulsory powers to acquire 
the rights of the , Soeiicicsoar Waterworks Company. The company 
was recently approached by the water committee of the Corpora- 
tion, but refused to treat at the price named by the committee— 
£350,000, 

At a special meeting of the Halifax Town Council 
held on the 21st inst., the recommendation of the Sub-committee 
authorising the Waterworks Committee to carry out forthwith the 
works in connection with the construction of the Walshaw scheme 
of works authorised by the Halifax Corporation Act, 1898, at an 
re ney of hed om — sanctioned. The Sub-committee 

ad prepared a report, the adoption of which was proposed by the 
chiens. of the Geimaiiaan Mr. Wade, ve paar he | by 
Mr. Tyson. 


In the Mechanical Section of the British Association 
at Bristol, Mr. W. Claude Johnson read a paper on Mr. Chas T. 
Crowden’s invention for the hydraulic process of jointing tubes 
and tubular bodies. The President remarked that it was by the 
aid of such inventions as Mr. Crowden’s that the bicycle would 
be brought within the reach of everyone, and be sold as cheaply as 
watches are to-day. Mr. Johnson, it may be stated, is a member 
of the firm of Johnson and Phillips, of Charlton, Kent, who were 
appointed sole manufacturers of Mr. Crowden’s process by Mr. 
Hooley. 

“THE motor car movement has,” says the Financial 
Times, ‘enriched the English language with some new and par- 
ticularly ugly words, but it would appear that we must not com- 
plain, for the Flemish Academy at Antwerp has been dis- 
cussing the correct equivalent of the French ‘ automobile,’ 
and, among other suggestions, has had to deal with that of 
‘Snelpaardelooszonderspoorwegpetroolrijtuig.’ The expression 
appears to require a good deal of sub-editing before the citizens of 
Antwerp can hope to save time by hailing a vehicle of this 
description.” Literally translated it means ‘* quick horseless and 
railwayless .petroleum vehicle,” or put into English as elegant as 
the Dutch, “‘quickly-going, horseless, railless, petro-motor-driven 
carriage. 

For some time past the naval and military authorities 
have been acting together in a series of experiments designed to 
test the adequacy of the Isle of Wight western forts and Hurst 
Castle, to protect the approach to Southampton and the Eastern 
approach to Portsmouth. Powerful electric lights are fitted on 
these fortifications, and a couple of torpedo-boat destroyers have 
been set the task of endeavouring to creep past these unseen. 
Meanwhile the guns of the forts have been trained upon the boats 
for the purpose of demonstrating what effective practice could be 
made by land artillery upon an enemy endeavouring to rush past 
the lights. The last of the experiments, says the Naval and 
Military Record, which have been closely watched by a number of 
experts, was tried recently with satisfactory results, as it 
was shown to be practically impossible for any craft, however 
small, to steal past the forts unobserved. 


AT an extraordinary meeting of the Glasgow Cor- 
poration on the 22nd inst. the minutes of the Sewage Committee 
were adopted. They contained a report of the deputation authcr- 
ised to visit Manchester, London, and other places with reference 
to the disposal of sewage sludge. The deputation stated that in 
the design of the new sewage works at Dalmuir and Braehead it 
was imperative to continue the use of methods which experience 
has proved practicable on a lurge scale, and there seems no room 
for doubt that chemical precipitation alone is the means to adopt, 
and the most economical and satisfactory method of disposing of 
the sludge is to send it tosea. At the previous meeting an amend- 
ment was pro d tothe effect that the approval of the recom- 
mendation to dispose of the sludge by conveying it outside the 
Cumbrae Head be delayed, and that it be referred to the Sewage 
Committee to inquire and report as to other means of disposing of 
the same. The amendment was defeated by 38 to 25, 


Huneary and Servia are now engaged in a dispute 
as to the exclusive right to make use of the Danube water power 
at the Iron Gate. It appears that the Servian Government made 
a contract with a Brunswick firm for the purpose of turning to 
account the water power of the Danube at the Iron Gate with a 
view to the production of electrical motive power. The firm in 
question erected various works on the Servian bank cf the river 
and these works were supplied with electrical motive power from 
the force of the river. But now the Hungarian Government will 
not agree that this valuable water power, on which Hungary 
certainly has the first claim, shall be made use of by others. 
Scarcely had the German firm tezun its preparations when it was 
compelled to suspend them, because the Hungarian Government 
had protested through the Ministry of Foreign Affairs against the 
one-sided use of the water power of the Iron Gate to the advantage 
of Servia, The question really is, whether both the riparian king- 
doms, Hungary and Servia, possess equal rights to make use of the 
water power of the Danube, or whether this right does not 
exclusively belong to Hungary, as being the kingdom charged with 
the regulation and management of the Iron Gate. The point at 
issue will probably have to besettled by an International Commission. 


One of the novel features of the reconstructed cruiser 
Chicago, which will shortly be turned out of the Brooklyn Navy 
Yard ready for service, is the system of water-tight bulkhead 
doors operated by hydraulic pressure designed by Naval Constructor 
W.B. Cowles. The installation, says the Lngineering News, consists 
of eleven vertical sliding doors, all in the engine and boiler compart- 
ments, made of jin. steel plates with vertical angle iron stiffeners 
and with manganese bronze ploughshares to force a way through 
coal. The power cylinders for each door are made of seamless 
brass tubes. The system is operated by a steam accumulator and 
duplex pump of the Worthington type, which are placed under 
the protective deck. The hydraulic main is 2in. in diameter, 
reduced in suitable steps. The emergency gear consists of a 
power cylinder with a 4in. stroke operating the by-pass cock on 
the accumulator, and a corresponding tell-tale and controlling valve 
in the conning tower, connected by an jin. pipe and forming a 
primary circuit. Ingenious devices are provided to tighten the 
doors at side and bottom. The side tighteners consist of travelling 
rollers held between a wedge track and a wedge bar, each of these 
latter being the full length of the door. The wedge track is 
secured permanently to the door, and the wedge bar rides 
with the door throughout its travel, except during the short 
tightening interval at the closing end of the stroke, within which 
the wedge bar is held stationary on the guide, thus causing 
relative movement between the wedge track and wedge bar on 
the rollers. This movement presses the wedge bar out against the 
guide lip, and the wedge track with the door and seating strip in 
against the seat, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


USTRIA.—GEROLD AND Co., Vienna, 
‘ F. A. Brocgnaus, 7, Kumpfgasse, Vienna 1. 
_Kewiy anp Watsu, Lrp., Shanghai and Hong Kong. 
_-BoYVEAU AND CHEVILLET, Rue de la Banque, Paris. 
—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TwEITMEYER, Leipzie, 
F. A. Brocxnavs, Leipsic. 
INDIA.—A. J. COMBRIDGE AND Co, Bsplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LOESCHER AND Co., 307, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY anp Wass, Lrrp., Yokohama, 
Z. P. Marnuya AND Co., 14, Nihonbashi Tori Sanch 
RussIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—GORDON AND Gorton, Long-street, Capetown. 
R A. THompson anv Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—GorpDon AND GorcH, Queen - street, Melbourne ; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson and Co., 180, Pitt-street, Sydney ; 362, 
Little Collins - street, Melbourne; 7, King William- 
street, Adelaide ; Edward-street, Brisbane. 
TURNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland. 
Craia, J. W., Napier. 
CANADA.—MowTreat News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrERnationaL News Co., 83 & 85, 
Duane-street, New York. 
Supscrirption News Co., Chicago. 
STRAITS SETTLEMENTS.—Ke ity anv Watsu, Lrp., Singapore. 
CEYLON.—WiwayaRTNa anpD Co., Colombo. 


CHINA. 
FRANCE. 
GERMANY 


, Tokyo. 














SUBSCRIPTIONS. 


Enoinger can be had, by order, from any t 

Sant, the various railway stations ; or it can, it 
suppliea direct from the office on the following 
advance) :— 

Half-yearly (including double number) .. .. £0 14s. 6d. 
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A complete set of Tas ExonvEgr can be had on application. 

In q of the reducti dy any Sb yn to one uniform 
rate for any destination outside the United om, Foreign Sub- 
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the necessity for going to press early with a portion of the 
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TO CORRESPONDENTS. 

*," In order to avoid trouble and fusion tnd it to inform 
“correspondents “that letters of inguiry canenes to the public, and intended 
aneclope legibly directed by the writer to kimadyf 
that answers ronieed ~ adienes = 5 
notice can be taken o1 
instructions. 


*,* All letters intended or insertion in Tue 
ions, should be ied by the name and address of the writer, 

not necessarily for publication, but as a proof of good faith. No notice 

whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuserypts; we must, 

therefore request correspondents to keep copies. 


REPLIES. 


R. W. (Doncaster).—The Turbinia, Mr. Parson's experimental boat, 
attained a speed of nearly 87} miles per hour in April last year. This 
is the highest speed recorded—see THe Encinexr, April 16th, 1897. 
‘his, however, was only done for short runs. Between 28 and £0 miles 
an hour is the greatest that has been reached for long periods. 


INQUIRIES. 


SILENCING OIL ENGINES. 


Sir,—Can any one give me the address of a Mr. Chevalet, the inventor 
of an apparatus for silencing oil engines ? F. M. 








MERTING NEXT WEEK. 

Society or Encingers.—Monday, October 8rd, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Paper, ‘ Protective 
Metallic Coatings for Iron and Steel.” by Mr. Sherard Cowper-Coles, 
Assoc. M. Inst. C.E., M.I.M.E., M.1.E.E. 








DEATH. 
On the 20th inst., at 19, Applegarth-road, West Kensington, London, 
Witiiam WILson, M.I.C.E., aged 76. 
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RAILWAY UNPUNCTUALITY. 

CERTAIN aspects of railway traffic possess for some 
individuals an importance which the average mortal does 
not think they deserve. Our correspondence columns set 
forth the fact very clearly. Take, for instance, the letter, 
by ‘Quod Tangis, Orna.” He writes in no uncertain 
fashion about a correspondent signing himself “ Fes- 
tina Lente,’ whose letter appeared on July 22nd. 
That gentleman ventured, it will be remembered, to 
say that it did not appear to be of much consequence 
whether a train starting from Euston occupied four 
hours and a-quarter or four hours and twenty minutes 
in running to Liverpool. According to ‘Quod Tangis, 
Orna,”’ it is this line of argument that is working the ruin 
of Great Britain at a very high velocity indeed. Again, 
we have a hot discussion going on as to whether the 
Midland Railway Company has or has not reduced the 
speed of certain trains by a fraction of a mile per hour. 
It is possible that very grave issues hang on such 
questions, although we have failed to discover them; 
and it is by no means to be supposed that the interest 
taken in them is confined within the narrow limits repre- 
sented by a few individual correspondents. We happen 
to know that it is fairly widespread. It is a pity that 
those who are gravely concerned cannot or will not 
explain to the world where the importance comes in. 

Another favourite topic is abuse of English railway 
companies, locomotive superintendents, locomotive and 
traffic managers, and permanent way, because some 
trains are run in the United States at higher speeds than 
they are run here. The run from London to Liverpool 
would be made in about three hours, it seems, if 
American methods were adopted. It is, of course, useless 
to point out that such speeds are not found to pay in this 
country, and that judging by the dividends on the other 
side of the water, they do not pay there, notwithstanding 
that the average cost per mile of first-class American 
railways was not one-half that of first-class British lines. 
We not unnaturally ask ourselves, what is the cause of 
the general desire for quick travelling; and when we come 
to examine the problem, we very soon find that it has on 
the whole no business basis whatever. As our corre- 
spondent, “‘ Festina Lente ”’ has pointed out, itis a matter 
of no importance commercially or pecuniarily to any tra- 
veller whether he or she gets to Liverpool five minutes 
sooner or five minutes later. We believe that the true 
reason is a natural instinct. The desire to go fast is 
intrinsic. It may be cultivated or it may be neglected, 
but it is there; and the very same motives are at work 
in the cells of our brains to make us select the fastest 
trains, that lead men to favour racing of all kinds, and 
that in a very degraded form actuate the ‘“ scorcher.” 
The love of quick travelling is, as we have said, an 
instinct, and to the philosopher the reasons alleged as 
excuses by those who indulge in express trains are often 
not a little amusing. The honest statement is, of course, 
‘We like to travel fast,” and there is really no reason 
why anyone should be ashamed of a very simple and, 
when properly regulated, harmless taste. We ourselves 
frankly admit that to sit in a bogie coach and travel over 
excellent permanent way at seventy miles an hour is to 
us a dear delight. This has nothing to do with a desire 
“to get there;’ on the contrary, we do not want 
“to get there; but to go on travelling faster and 
faster; and we venture to say that multitudes of rail- 
way travellers think and feel about fast travelling just 
as we do. 

It is advisable, however, to descend from hyperborean 
heights, and consider the question of railway speeds from 
a practical point of view. High speeds do not neces- 
sarily mean rapid travelling—a truth very commonly 
overlooked. It has before now been pointed out in our 
pages that to the management of every railway journey 
two parties contribute. One of these is the railway 
company, the other is the travelling public. Now, the 
tendency is to overlook the behaviour of the travelling 
public, and throw all blame for slow travelling and un- 





punctuality on the shoulders of the railway company. 
This isa great mistake. The traffic managers, the station 
masters, the railway guards, the platform porters all know 
that it is, and the systematic way in which the travelling 
public ignores the obvious, only hardens the hearts of the 
railway companies in their evil ways—when they have 
them. If our various correspondents instead of advocating 
American locomotives and permanent way, and urging 
the railway companies to run faster trains and more of 
them, would only enter on a crusade against the great 
evil of British railway travel—to wit, unpunctuality—they 
might do some good. ‘‘ Why,” it is urged, “ will not 
locomotive superintendents build engines which can 
make up for lost time?” The answer is that any 
attempt to do so on an adequate scale would, if an 
accident occurred, bring down heavy censure from the 
Board of Trade, and enhance damages to an appalling 
extent. But outside of all this is the principle that trains 
must never lose time. Nothing should be laid down for 
a train that it cannot perform; and all the vexation and 
wrong which the traveller undoubtedly undergoes is due 
to a railway company making promises which it cannot 
perform. Turning to the time-tables, a traveller finds that 
a particular train to, say, York, or Liverpool, or Exeter, 
is timed to arrive ata certain hour. It will stop at three 
stations en route. If, now, we look into matters with 
a little care, we shall find that the time allowed 
at each of these stations is, say, three minutes; 
and that, further, the trains are so heavy that no 
great margin is left to the driver—that, in a word, 
should the weather be bad he will be unable if he is 
ever so willing to make up time. It follows, then, that 
the punctuality of that train depends altogether on the 
rigid observance of the time laid down for each station. 
If the three minutes are extended to six minutes at each 
station, then the train must arrive at the end of its run 
nine minutes late, and so on. Now, perhaps twice a 
week the three minutes’ stop suffices, and the train keeps 
time; the remaining four days they do not suffice, and the 
train is late. It appears to be no more than common 
sense that the traffic manager should allow six minutes at 
each of the stations, and add nine minutes on to the 
whole time of the run. Then it would be possible now 
and then to save time at the intermediate stations, and 
so arrive before time a minute or two at the terminus, 
without running any fasterthan the normal rate, to the 
great enhancement of the reputation of the railway com- 
pany. All railway men know that it is the station stop 
which is the crux of punctual timekeeping, and they also 
know that in only too many cases the number of minutes 
allowed is not sufficient. It is here that the influence of 
the travelling public makes itself felt; or, rather, the 
influence of the travelling public’s luggage. No one who 
travels much can have failed to perceive that year by 
year the luggage which people take with them augments in 
size and quantity. We call to mind a steamboat captain 
who, when his attention was called on one of the Scotch 
lochs to a mountain of luggage on the forecastle, replied 
that ‘indeed some people carried all their belongings 
with them just to impairt importance to their poseetion.”’ 
Much the same statement seems to be not inapplicable 
to the modern British tourist; and if a mixed metaphor 
may be allowed, to fill up the cup of the traffic manager 
we have the bicycle. It seems to be useless for the rail- 
way companies to urge on passengers with much luggage 
to ** be in time.’’ One Scotch company cuts the Gordian 
knot by frankly refusing to carry any luggage by certain 
express trains; the result is most satisfactory. Again, 
not only is delay caused by getting luggage into the 
train ; the delay caused by getting it out is enormous. 

A review of the whole situation leads to the conclusion 
that our correspondents are for the most part wrong in 
urging on the railway companies higher speeds. What 
they really desire is more rapid travelling; and that is 
to be attained by strict punctuality, which secures the 
correspondence of trains, and possesses very great 
business importance. Punctuality and unpunctuality are 
relative terms, and mainly depend, not on the locomotive, 
but on the time-table. That is to say, the time-table 
ought to be made to suit the working conditions 
of the traffic, instead of trying to make the traffic fit 
barely possible time-tables. The time wasted at 
stations depends to a considerable extent on the station- 
master, the platform superintendent, and the staff of 
porters; for the rest if depends absolutely on the 
travelling public. Much delayis due to want of organisa- 
tion at the stations, and too much liberty, degenerating 
into licence, accorded to the friends of travellers, who 
get on to the platform and are in every one’s way. Very 
serious delays are caused by attempting to get more into a 
station than it hasroom for. At one important station, for 
example, in the North, all through the tourist season this 
year the trains were late—as many as three or four at a time 
waiting outside—and the delay was invariably due to the 
unloading and loading of mountains of luggage. Finally, 
we come back nearly to the point from which we started, 
and suggest to our correspondents, not a few of whom 
are quite familiar with the exigencies of railway traffic, 
that they should abandon the impracticable and delusive 
theory that rapid transit is to be secured by running 
trains at high speeds, and address themselves to the con- 
sideration of the conditions under which punctuality can 
be maintained. We have done little more within the 
space available than hint at the reasons why trains do 
not keep time, the most prominent of which is that 
sufficient allowance is not made at the stations for the 
idiosyncrasies of the travelling public. We may perhaps 
be told that station management cannot affect an express 
train which does not stop at stations. It is sufiicient 
answer to this, we think, to call our readers’ attention to 
the well-known definition of an express train as one that 
stopped between the stations instead of at them. 


STEEL SPECIFICATIONS. 

Last week an important case under the Merchandise 
Marks Act was heard in the North. The facts have already 
been set forth in the daily Press. They possessno technical 
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interest, and it is unnecessary to reproduce in our pages 

_ more than a summary of the facts. ‘lhe Treasury prose- 
cuted a firm of steel makers for using a forged stamp on 
certain samples of tires made to a specification drawn up 
in the office of Sir A. M. Rendel. The circumstances under 
which the charge came to be made were as follows :—In 
last year, and in the beginning of the present year, the 
Crown agents for the Colonies, entered into contracts 
with Messrs. McClellan and Co., of Glasgow, Messrs. 
Kitson and Co., of Leeds, and Messrs. Sharp, Stewart, 
and Co., of Glasgow, for the manufacture of railway 
locomotives and wagons to be sent out for use on the 
Uganda Railway, and on the Bombay, Baroda, and Central 
Indian Railway. These three firms entered into sub- 
contracts with the defendant company, for the manufac- 
ture of the tires and the wheels for these locomotives and 
wagons, and in that sub-contract was embodied the 
specification under which the Crown agents had required 
that these locomotives and wagons should be constructed. 
That specification required that the tires of the wheels 
should stand three separate tests:—(1) The drop test ; (2) 
the tensile test; and (3) the analytical test by the chemist. 
Some foreman or sub-contractor, whose name did not 
appear, forged the private stamp of Sir Alexander 
Rendel’s inspector. The fraud was discovered. They 
pleaded technically guilty, being responsible for the acts 
of their sub-contractor. They replaced all the doubtful 
material, and dismissed the guilty parties. The magis- 
trates inflicted a fine of £10 for each of the three sum- 
mons, and they allowed fifty guineas costs, and there the 
matter ends. But the fact serves to direct attention 
once more to a question which has been a good deal dis- 
cussed, and is still unsettled. 

So far as can be gathered, we understand that the tires 
which it was proposed to pass under cover of the forged 
marks were of excellent quality and quite competent to 
pass the drop and tensile tests; but it was doubtful if 
they would pass the analytical test. We have, of course, 
nothing to say in defence of a most reprehensible fraud ; 
but none the less do we deprecate a system of specifying 
which tempts people to be dishonest. We hold that it is 
at once unfair to the steel maker and unwise on the part 
of an engineer to stipulate not only that steel shall 
comply with given tests, but also that its chemical 
constitution shall be defined. In point of fact, it is a 
matter of no. importance whatever to the engineer how 
a steel is made so long as its tensile strength, limit of 
elasticity, and other physical qualities are satisfactory. 
If, however, he is sufficiently unwise to pin his faith on 
chemical constitution, then he ought to rest content 
with what is supplied him, so long as it is made 
in the way he has prescribed, whether it fully complies 
with the mechanical tests or not. It is not fair to 
say, *‘ Your steel shall have such and such a tensile 
strength, such and such a contraction area, such and such 
an elastic limit, and shall be made in the way that I 
prescribe.” It is obvious that an engineer is not of 
necessity a practical steel maker. The chances are that 
he knows no more about steel making than the steel 
maker knows about civil engineering. Such specifications 
are sometimes based on the utterances of a particular 
chemist or metallurgist who has no special authority for 
what he says; sometimes on a result obtained under 
special circumstances, and not easily repeated. The 
principle works badly, because it limits the number of 
firms who can tender, and thereby enhances the cost of 
the steel to no purpose. Without going into particulars, 
let us suppose that a steel maker, finding greaé difficulty 
in eliminating all the sulphur and phosphorus in his metal 
in a way to satisfy a specification, compensates for their 
presence by adding nickel. So long as his steel is just as 
good as that of other firms who do get out the sulphur 
and phosphorus, why should it be rejected by the engineer, 
probably on the very ground that it contains nickel, 
which is excluded by the terms of the specification? In 
practice the system goes very far to reduce the number of 
firms who can or will tender to a very few who, by 
chance or good guidance, have discovered a method of 
reconciling the chemistry of the specification with the 
satisfaction of the mechanical tests. Instances have 
come under our own knowledge in which large 
sums of money have been spent, and tedious and 
costly delays incurred, by steel makers struggling to 
produce a material which was really worse than that 
they were in the habit of making, but which would alone 
satisfy the conditions laid down by the engineer. It 
must not for a moment be supposed that in writing thus 
we are bringing any charge of any kind against Sir 
Alexander Rendel. The system did not originate with 
him. It is not peculiar to him. It is not confined to 
steel or iron, and we meet with it at every turn. But the 
universality of a practice must not be urged as a satis- 
factory reason for its maintenance; unless something 
else can be urged in its favour the practice should cease 
to exist. 

Those who frame specifications should do either of 
two things. They should specify either for means or 
results. They are not justified in trying to compel any 
contractor to obtain specified results by specified means, 
and by these only. To do so is at once to limit the 
resources of science, and to shift a serious responsibility 
to others. Such things cannot be done for nothing, and 
the engineers’ clients invariably have to pay the bill. 
Governments are the greatest sinners in this way. At 
home and abroad it is the same, simply, we fancy, because 
the resulting loss falls only on the impersonal taxpayer. 
When the merchant shipowner wants a vessel he stipu- 
lates that she shall steam at such and such a speed, 
on such and such a coal consumption, and that the 
boilers and machinery shall not weigh more, or occupy 
more space than given amounts. Tor the rest the engine 
builder has an absolutely free hand. Not so with a Govern- 
ment specifying for a warship. The engines shall be of such 
and such a type, the cylinders of such and such dimen- 
sions, and so on, and the contraztor must comply with 
the conditions as to speed and consumption of fuel. The 
com:nercial system is correct, the Government system is 


radically wrong. It leads to disappointment and loss, and 
much enhances cost. Notable examples of this occur every 
day. In the United States, indeed, the whole system of (io- 
vernment contracting has, we understand, had to be recon- 
sidered. As we are attacking not men, but a system, we 
shall select no recent example to illustrate what takes 
place; there is no difficulty in getting what we require 
in the past as well as in the present. Several years ago 
certain gunboats were built for the British Government ; 
heavy penalties were fixed for excess weight in the 
machinery. One eminent firm built a boat in defiance of 
the penalty, and the machinery was in excess by a few 
tons of the contract weight. The firm was fined £1000, 
but the boat turned out to be the only really satisfactory 
one of the group, and the Admiralty were fairly shamed 
into returning the £1000. Not a few of our readers will 
recall all the circumstances when they see these lines. 
In every department of engineering we believe that the 
best results can only be obtained by each person sticking 
to his own department. Ne sutor ultra crepidam. The 
engineer buying tires or axles, for instance, should lay 
down any conditions he thinks proper as to the physical 
properties of the steel, but it is a thing wholly outside 
his province to specify how the steel maker is to obtain 
the required characteristics; to do so is tantamount to 
attempting to teach the steel maker his business, and we 
never see a specification of this kind without being 
driven to the conclusion that the engineer has so little 
real knowledge of metallurgy that he believes that 
given results can be obtained in one way and in one way 
only. 


TWO YEARS’ PEACE IN THE COAL COUNTRY. 


Tue miners of Yorkshire struck the keynote—and 
struck it strongly as well—for the colliers of the country. 
At a special meeting of the Council of the Yorkshire 
Miners’ Association, held at Barnsley on Monday, the 
acute question for decision was whether the owners’ 
offer of 2} per cent. advance for a two years’ agreement 
should be accepted, and the demand for 10 per cent. 
withdrawn, or rejected, and the miners send in their 
notices. The delegates, by a handsome majority, decided 
to accept the owners’ offer, and thus spoke for peace 
throughout the coal industry of (ireat Britain. There 
attended 140 delegates, representing the entire Yorkshire 
coalfield, and the decision is none the less remarkable 
that it has been come to in the face of a very general 
feeling amongst the miners themselves that they ought 
to have the full advance originally asked for. Indeed, 
resolutions to that effect were unanimously passed in many 
of the leading lodges in the principal mining districts, and 
it is all the more to their credit that when the miners 
found themselves face to face with the prospect of another 
strike unless they accepted the moderate advance of 2} per 
cent. offered to them, that they should have had the 
courage to adopt second and wiser counsels. Itis only fair to 
remember that in doing so they have followed the advice 
of their leaders, who had, like prudent men, early weighed 
the circumstances affecting the whole situation, and 
addressed words of moderation and good sense to their 
constituents. We may now take it, after the emphatic 
confirmation by the Miners’ Federation in London on 
Wednesday, that there will be peace in the British coal- 
field until 1901. Of course, we are quite aware that there 
are a great many collieries outside the area of the Miners’ 
Federation, such as South Wales, Durham, and North- 
umberland. South Wales has had enough of its pro- 
tracted stoppage, and Durham and Northumberland are 
not likely to give over working and leave their business 
to be done by the rest of the country. It is interesting 
to remember that this great question has been under con- 
sideration for about five months. As far back as July 6th 
the demand for an advance of 10 per cent. in wages, 
which practically meant a return of the 10 per cent. con- 
ceded in 1894, was placed by the representatives of the 
Miners’ Federation of Great Britain before the Coal- 
owners’ Federation. The demand was at once frankly 
met with a pointblank refusal. The coalowners, however, 
expressed themselves willing to concede 24 per cent. 
above the then existing rate of wages for three months 
from the end of September, and were further willing that 
at the end of the year inquiry should be made as to 
whether another advance was justified, or whether the 
2} per cent. ought to come off. That offer was made 
subject to an agreement that for two years from the 1st 
January, 1899, wages should not be reduced below 30 
per cent. above the 1888 standard—which is the present 
rate—nor be raised higher than 45 per cent. above that 
standard. That was the offer which the men’s repre- 
sentatives accepted and agreed to recommend to the 
miners. It found favour in several localities, but York- 
shire and Lancashire—the two shires which hold the keys 
of the coalfield—were at first altogether opposed to the 
proposal, and stood stiffly by the demand for 10 per cent. 
At a subsequent meeting of representatives of the Coal- 
owners’ and Miners’ Federations the demand for 10 per 
cent. was again refused, but the coalowners offered, as an 
alternative, to refer the whole question of an advance to 
arbitration as from October 1st. The miners’ leaders, with 
commendable judgment, again decided to put the original 
offer of the owners before the men, oncemore recommend- 
ing its acceptance. It was quite clear by this time that 
either Lancashire or Yorkshire would decide for peace or 
war in the great area covered by the Miners’ Iederation. 
It is to the credit of the Yorkshire miners’ officials that 
they set themselves vigorously to work to place before 
their men the wisdom of accepting the coalowners’ pro- 
posals. It was no light work they had before them ; for, 
in spite of the campaign headed by Mr. E. Cowey, the 
president, and Mr. William Parratt, the treasurer, of 
the Yorkshire Miners’ Association, many important 
collieries held stubbornly to their position, encouraged 
thereto by the equally stubborn attitude of Lancashire. 
An exceptional interest, therefore, centred on the result 
of Monday’s Council meeting at Barnsley. The decision, 





which, a3 we have said, ensures peace over the wide 
coalfield, in which over 300,000 members are employed, 
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practically left Lancashire out of account, as it was 
sufficient to give the balance of power to the party 
of prudence. It is noteworthy that in the Laman 
shire district the attitude of Yorkshire is put down 
in part to the regretted decease of Mr. A. \f 
Chambers, president of the Coalowners’ Federation, 
No doubt, as the Lancashire people say, My. 
Chambers was ‘“‘a peace-loving man,” always anxious 
to exhaust the resources of civilisation before rushing 
into conflict, but it is unfair to his memory to say that he 
was ‘‘a man of compromise,” or that the new school of 
employers looked upon him as “ a weak leader who would 
give way to the workers.” No man in the coalfield of 
England had a greater and closer experience of the 
horrors of war, both with regard to his own large firm 
and the national coalfield generally, than the late Mr, 
Chambers, and speaking from a knowledge of him 
extending over thirty years, and those who haye 
been in close association with him knew no man 
who had the courage of his convictions more than 
Mr. Chambers. He had passed through the fire ag 
few men of this generation have done, and the weay 
and tear of much fighting had no doubt the effect of 
shortening his life, as it did that of his prominent con. 
temporary the late Colonel Dyer in the engineering 
trouble, but when once he felt that a point had been 
reached when unreasonableness was rampant Mr, 
Chambers always rose to the situation and became 
at once the cool-headed, self-possessed, and self-sacriticing 
leader of his class. He was not one of those who hold 
that the most inglorious peace is better than the most 
glorious war; at the same time, it is not marvellous 
that after the abnormal experience he had had, he should 
be reluctant to throw in his lot for war until every 
possible hope of peace had departed. : 
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TIN-PLATES. 


MANUFACTURERS engaged in the tin-plate trade, and like. 
wise engineers who supply their mechanical requirements, 
are beginning to look ahead, for it seems not altogether 
unlikely that the new year 1899 may open with a general 
struggle between the men and the employers, the former 
fighting for a return to the 1874 standard of wages, and the 
latter holding out for a continuance of the reductions which 
at present are in force. Taking Llanelly as a centre, opera- 
tions are at present proceeding under agreements by which the 
men concede a reduction of 15 per cent. below the list, but 
these agreements expire at the end of the present year. At 
present, what is known as the 1874 list is the standard upon 
which reductions are made from time to time, according to 
the exigencies of the trade. But the 1874 list was drawn up 
close upon a quarter of a century ago, and, undoxbtedlv, 
events have happened since then which make a new wage 
standard in the Welsh tin-plate trade absolutely necessary. 
Among those events the competition of the United States 
has been the chief, and its influence will be understood when 
it is remembered that up to a few years ago, out of every 
four plates manufactured in South Wales three were sent to 
America. It seems, therefore, clear that unless we are to 
havea continuance of a sort of guerilla warfare waged around 
the list of 1874, some definite new standard will have to be 
devised before the close of the present year, in which case 
some of the schemes which both masters and men have of 
late considered and developed will very probably have to be 
revived, so as to form a nucleus for the elaboration of some 
new method. In any case, matters cannot be allowed to stop 
where they are. Meanwhile, America is strengthening its 
hands, and a new combination among American tin-plate 
makers is being proposed, which, according to the latest 
advices received on this side, is declared to be favourably 
regarded by a majority amounting to 80 per cent. of the 
American trade. 


EAST LONDON WATER SUPPLY. 


Tur number of the erroneous statements concerning the 
East London Waterworks Company which have appeared in 
the pages of our daily contemporaries is curiously large. It 
is to be regretted that no authoritative contradictions have 
been published by the company. We can, however, under- 
stand and appreciate the reasons which have brought about 
this reticence. Some of the fallacies we have dealt with, and we 
are now in a position to contradict another, to which it will be 
remembered we have ourselves given partial credence, In 
our impression for August 26th we wrote, concerning the 
Lea, “So far as can be ascertained, it would appear that 
there is water enough and to spare in the Lea, but that it is 
conspicuously foul, and that in consequence the filter beds 
are not competent to deal with it.’ This statement was 
based on apparently good published authority; nevertheless, 
it is not true. The circumstances are very peculiar and 
deserve to be placed on record. A personal examination of the 
intake shows that the water obtained from the Lea is minute 
in quantity, but as bright and clear as filtered water. In 
point of fact, the drought has been so severe and so long con- 
tinued that the conditions which lead to the augmented 
fouling of rivers have ceased to exist. In other words, it does 
not appear that the Lea is receiving any surface water what- 
ever; its water is practically derived from chalk springs, and 
as the duration of drought augmented so did the purity of 
the water. Sir Edward Frankland reports that the water has 
been delivered in excellent chemical and bacterial condition. 
A report for the- week ending September 17th, by Sir W. 
Crookes and Professor Dewar, states that the average number 
of microbes per cubic centimetre for six days was only seven. 
The average amount of oxygen required in grains per gallon 
was *028. 


BRITISH APATHY AGAIN. 


WE regret to see that her Majesty’s Consul at Riga finds 
particular reasons for fault-finding with English engineers. 
It is the same old complaint en 4 we are continually echo- 
ing, and which can be found ad nauseam in any sheaf of 
consular reports—the apathy and supineness of British 
merchants. ‘A gentleman of great experience as a traveller 
on the Continent told me the other day,” writes Mr. Consul 
Woodhouse, ‘that where he met, in the course of hi3 
journeys through Russia, with one British commercial 
traveller, he found at least thirty Germans, three Austrians, 
and two Frenchmen. . . . And he went on to say that 





he had frequently heard it stated that many Russian firms 
would gladly buy English goods, if only English travellers 
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uid call upon them ; but as they do not, their orders are| read to the Lritish workman. It is governed by strict | board, and as a general rule it is better to keep the 
siven to others.” It is too true. As long as his books are} rules. Listen to the following:—‘‘ ach man’s portion | tee-square for the horizontal lines and use set squares 


| of orders, and his shops of work, the British engineer 
je s little or no thought for the unhappy “ Roosian, Greek, 
tars oosian” who is longing to buy his wares. It is very 
pe h of him, of course, but, que vovlez-vous, repletion, 
: » hunger, hath no ears. But there may be a sad awaken- 
eels the British engineer when he has slept off his present 
satiety. 








LITERATURE. 
Kriop's Steel Works. ; By Friepricu C.G. Muutier. London: 
a William Heinemann. 1898. 

Tuts is a beautifully got-up quarto volume, giving an 

account, in English, of — works, illustrated with 
engravings of a very high class. As might be expected, 
the descriptions are popular rather than technical; at 
the same time the writer being himself a specialist, brings 
out points which are not dealt with in ordinary popular 
books—we question if some of them are to be met with 
in many metallurgical works. [or example, take silicon : 
on page 27 we are told that 2 per cent. of silicon in pig 
jron causes the separation of carbon as graphite, forming 
grey iron instead of white; and again, on page 38, it is 
explained that the process of ‘ killing” steel by letting 
it stand in a crucible consists in taking up a small per- 
centage of silicon from the crucible wall. The writing, 
indeed, is peculiar, in its consisting of descriptions which 
yerge on childish simplicity, with plums of technical 
information thrown in—plums which, we think, are 
bevond the digestion of the reader for whom the bulk 
of the matter seems written, but which give it peculiar 
value to technical readers. The illustrations have a 
corresponding peculiarity. We do not doubt that 
their accuracy is unimpeachable, while their artistic merit 
is remarkable, throwing a glamour of romance over the 
most matter-of-fact objects. Charming as this is, we 
think that the sense of the beautiful has been humoured 
alittle too much. On page 48, for example, while we 
admire the freedom and beauty of Felix Schmidt's touch, 
we are barbarous enough to wish that he had used a 
ruler to make the lines of the 15-ton crane depicted 
straight insteal of wavy. With so much original treat- 
ment, why not try the experiment of giving real artistic 
effect to an efficient crane, rather than to a structure 
which, if existing as drawn, would be broken up for old 
metal? The large engravings of Anders Montano are 
very striking. The German mechanics, for example, in 
their sabots, aprons, and protecting helmets, working in 
the strong light of the white-hot metal at the armour- 
plate rolling mills, are most picturesque. Dut we must 
now turn tothe main subjects dealt with. All our readers 
would expect the statistics to deal with large figures, but 
we question if they would be prepared for the following. 
The number of workmen employed in Essen is 45,000. 
The addition of those in the mining and smelting 
works lying outside Essen brings the number up to 75,000. 
Krupp now owns in Germany 500 mines, besides being a 
partner in some in Bilbao,in Spain. Factories in Essen 
turn out 115 tons of firebricks and 2500 crucibles daily. 
The works use 62} gallons of water per second, use over 
30,000 gas burners, and so on. 

Specially interesting is the history of the development 
of Essen, or it may be called the rise of the Krupp firm. 
On page 18 is depicted the house or cottage in which 
Friedrich Krupp, the grandfather of the reigning Krupp, 
died, leaving his son Alfred then a mere boy. Under 
his efforts the works developed, after a hard struggle, to 
gigantic dimensions. We cannot do better than quote 
from a letter written by Alfred Krupp to his board of 
directors, on the subject of this cottage :— 

This small house, now in the centre of the factory, into which 
we moved in the year 1822 to 1823, after my father had, without 
success, sacrificed to the invention of the manufacture of cast steel 
a considerable fortune, and besides that, his whole stock of vitality 
and health ; this, then, the only dwelling of the family, where | 
have with them lived through a number of years of misery and 
sorrow ; from where, in 1826, on the 28th of October, my father 
was carried to the grave ; where, in the attic, in fear and trembling 
anxiety, with little hope for the future, I have passed hundreds of 
sleepless nights ; where, before and after small successes, my first 
hopes awoke, and where I have lived to see the fulfilment of my 
boldest expectations, this small house—as soon as the season 
permits the work—be raised as much as is necessary, and put in 
exrctly the same state that it was in originally. I desire 
that it should be kept intact as long as the factory exists, in order 
that my successors, like myself, may look with pleasure upon this 
memorial, this origin of the great works. This house and its 
history may = courage to the faint-hearted, and help him to 
persevere. May it prevent him from despising small things, and 
preserve him from vanity. May this memorial encourage 
others who are in distress; may it strengthen their respect for 
humble homes, and their sympathy with the great sorrows which 
often dwell therein. 

We know the common saying that the father makes 
the name, the son makes the money, and the grandson 
spends it. This has often borne a resemblance to. the 
course of events since the days of David, Solomon, 
and Rehoboam. In the case of the Krupp family, 
l'riedrich laid the foundation, though he did not even 
make a name in the world-wide sense that belongs 
to that of Krupp, the son Alfred made name and 
money, while the grandson, F. A. Krupp, enjoys the 
fruits of his father’s success. He has valuable qualifica- 
tions for the position he holds, but he has had no need 
for the grip of the technical work that made up the life of 
his father and grandfather. The employés and work- 
men of the factories only a few years since put up a 
statue to Alfred Krupp, and another is erected in front of 
the town hall of Essen. Before leaving personal matters, 
We would notice that great attention is bestowed on the 
wants of the workmen. In 1892 we learn 15,300 of these 
lived in houses of their own, 25,800 were tenants of 
the Krupp firm, leaving 47,000 who were tenants of other 
proprietors. Besides building houses for workmen’s 
families, Alfred Krupp, about thirty years ago, erected 
4 barrack in which all single workmen must reside. It 
has, we are told, turned out very well, strange as it will 





of meat at dinner is 200 grammes (7 oz.). . . . Five 
times a week the supper consists of a soup of rice, barley, 
or potatoes, each man receiving on Mondays an addition 
of 100 grammes of sausage (3°5 oz.), and on Wednesdays, 
potatoes with gravy and liver sausages constitute the 
best supper of the week. On Sunday mornings 
every boarder gets a weekly ration of 125 grammes 
(4°4 oz.) of ground coffee, and 250 grammes (8°8 oz.) of 
butter. . For all this the adult workman pays but 
10d. a day, the boy 53d.” Space forbids our mention of all 
the philanthropic works, schools, hospital, supply stores, 
cottages for old workmen, &c. We find Herr F. A. Krupp 
giving £25,000 on one occasion for the last-named 
purpose. Before passing on, we cannot help expressing our 
wonder as to what form a strike could assume. An actual 
rebellion or riot we can, of course, conceive, but we do not 
see how a strike conducted on civilised modern lines 
could be organised. 

To return to manufacture. In the quotation from 
Alfred Krupp’s letter, his father is, as we have 
seen, spoken of as inventing cast steel; it is right 
to add that this must be understood in a qualified way. 
On page 36, Huntsman gets the credit of beginning to 
make homogeneous steel in 1770, and Sheffield with pro- 
viding the world with cast steel in the beginning of this 
century. The chapter on the cast steel foundry is very 
interesting, especially the account of the streams of men 
passing and delivering their crucible charges, 1200 in all, 
for a 50-ton steel casting. The open hearth follows, both 
the Siemens-Martin and Thomas and Gilchrist’s basic 
process. Then comes the Bessemer process, which it 
appears Alfred Krupp adopted and had at work in 
1862. Steam hammers, rolling mills, including the 
armour-plate factory, follow; large auxiliary works, 
machine shops, and ordnance, with projectiles and powder 
charges, and the Meppen proving ground, and there is 
a supplement mentioning the purchase of Gruson’s 
works and the Germania shipbuilding yards. On all 
these, space forbids our dwelling, and it is desirable only 
to give our readers an idea of the size and character of 
the book. Although written popularly, it will, we think, 
be found specially interesting by manufacturing readers, 
and it is pleasant to Englishmen to read of the encourage- 
ment given to Alfred Krupp by the fame he achieved by 
his steel gun and ingot in our Exhibition of 1851, and it is 
so pleasant, on the other hand, to read the fair acknow- 
ledgments of English achievement. We have spoken of 
some above, to this we may add Hadfield’s production 
of manganese steel, page 24. 

Naturally, a work on such a subject as Essen must 
provoke curiosity almost more than it allays it. Among 
other questions the wonder comes up who are the prin- 
cipal men who now conduct the monster operations with 
such success. Alfred Krupp was a giant. He shaped 
matters and brought them to success, but there must be 
much more than one remarkable man now, and we can- 
not help wishing that we knew more about them. We 
have met men who seemed to be able belonging to 
Krupp’s works at continental experiments, but we have 
never been able to gather the part taken by any man. 
To some extent this is liable to be true of other works, 
but this is the most remarkable instance. F. A. Krupp 
we have met, and greatly appreciated his powers, but 
we have always understood that he does not take the 
place occupied by his father in technical work. Yet we 
hear little of any other name, either in this book or 
elsewhere. It is as if the bare name of Krupp was suffi- 
cient to make run smoothly the whole of the work of the 
most enormous manufacturing establishment that the 
world has ever seen. 


Iron and Steel Bridges and Viaducts. A Practical Treatise 
upon their Construction, for the Use of Engineers, Draughts- 
men, and Students. By Francis Campin, C.E., Past 
President of the Civil and Mechanical Engineers’ Society. 
With numerous illustrations. London: Crosby Lockwood 
and Son. 1898. 


Tais little volume, like all Mr. Campin’s_ works, 
is intended for practical men, and is written in a simple, 
unpretentious style, the formule and equations being 
worked out to their arithmetical results. The solution of 
a quadratic equation is a matter of algebra, and we doubt if 
there is any particular advantage in introducing it in the 
text. Those readers who know—as they ought to do— 
algebra will not require to be shown the process, and to 
those who do not know it, the solution will be useless, as 
it will not serve the purpose of the course of instruction 
necessary to enable students to arrive at that stage of 
algebraic knowledge. No reader will, we think, read 
without smiling the opinion entertained by Mr. Campin 
regarding the marvellous merits of the old, cumbersome, 
obsolete diagonal scale, and the minute instructions he 
gives for its construction and use. We cannot endorse 
the remark that it “is the clearest and most convenient 
form of scale to secure the closest obtainable approxi- 
mation to correctness.” It might be asked: Are there 
such things as plotting scales ? 

There are two chapters on arches, which are scarcely 
in accordance with the modern treatment of the subject. 
There is no allusion made to the three distinct types of 
arches, viz., the fixed or rigid, and the double and 
trebly pivoted forms. Each of these demands a different 
mode of treatment with regard to the stresses upon it, 
far more complicated and exact than so simple a formula 


Th pat expresses. The term ‘tied arch” appears to 


be employed for what is usually known as a bowstring, but 
if so, we never heard that bowstrings were “called sus- 
pension bridges by some people.” A very antiquated 
example of the tied arch is given on page 67, and con- 
sidering that the rise is one-third of the span, we may be 
pardoned if we doubt that it ever had any existence. Is 
not the following advice superfluous, not to say a little 
puerile: ‘‘ Do not use the tee-square on two sides of the 





worked upon it for the vertical.” No man calling him- 
self a draughtsman ever does use a tee-square for vertical 
lines, except perhaps when he is putting border lines 
round his drawing. Neither the triangular nor lattice 
girder designs are of a modern type. The former is 
simply the old Warren type, and would certainly not be 
used for a span of 90ft., and is, in fact, quite out of date. 
At page 180 is shown a section of the flange of the lattice 
girder, which is not good construction. Independently 
of the lop-sided appearance, there should be two angle 
steels, one on each side of the vertical plates, so as to 
afford first a better grip to the vertical plates, and 
secondly, diffuse the stress more uniformly over the hori- 
zontal plates. This practice of using one angle iron 
instead of two was employed in the girders of the Charing 
Cross railway bridge, but it is nevertheless open to the 
objections we have made. It is difficult to understand 
what is the object of the author in furnishing drawings 
of the Bollman truss and an apparent modification of it 
in Chapter X. These are essentially American trusses, 
were never even thought of by English engineers, and so 
far as we are aware, there never was one erected in Europe. 
They have long since given way in America to the Horne, 
the Pratt, the Petit, the Baltimore, and the Whipple 
trusses. The modern type for trussed girders of large 
span is the N system, but it is not even mentioned in the 
treatise. It is with regret that we have to observe that 
the statement in the preface, “‘ The latter part of the 
volume is devoted to examples of different types of iron 
and steel bridges, including all those forms in general 
use, and of acknowledged utility,” is scarcely justified 
by the contents of the chapters themselves. 


SHORT NOTICES. 

The Organised Science Series: Second Stage Mathematics, Edited 
by William Briggs, M.A., LL.B., &c. &. London: W. B. Clive. 
Price 3s, 6d.—This appears to be a well-arranged and beautifully 
printed treatise on second stage mathematics. It includes 
Books II., III., and IV. of Euclid, which, we are pleased to see, 
still hold their day ; a section on algebra, mainly with regard to 
quadratic equations ; and another on trigonometry. In this we 
notice that our old friends the perpendicular and the hypothenuse 
are supplanted by the ordinate and radius—a change of which we 
doubt the benefit, and regret the appearance. We must, how- 
ever, admit that there is some value in keeping the circular 
measure well to the front, and it has perhaps been too much 
neglected in some treatises. A chapter on ‘‘logs” is interpolated 
in this section, and the volume concludes with a few samples of 
Science and Art Department examination papers, and answers to 
the examples set in the book. 

Wannan’s Marine Engineers’ Guide to Board of Trade Examina- 
tions for Certificates of Competency. By A. C. Wannan, C.E., and 
E. W. I. Wannan, M.I.M.E. [lustrated with numerous engrav- 
ings. London: Crosby Lockwood and Son. 1898. Price 8s. 6d. 
—This contains the whole of the little book noticed below, as well as 
sets of examination papers and viva voce examinations, with 
answers and a number of sketches of parts of marine engines. 
It should be a useful volume to engineers preparing to get their 
“tickets.” 

Wannan’s Marine Engineers’ Pocket-book : Containing the Latest 
Board of Trade Rules and Data for Marine Engineers. Mlustrated. 
By A. C. Wannan, C.E. Second edition. London: Crosby Lock- 
wood and Son. 1898. Price 5s.—There is a great deal of useful 
information in this little pocket-book. It is of the rule-of-thumb 
order, and is on that account well adapted to the uses of the sea- 
going engineer. The latest Board of Trade rules and data are 
also included, and are conveniently arranged. Mr. Wannan 
evidently means well, but he has at times an odd way of express- 
ing himself. He writes, for example, “‘ Specific heat of a body— 
like its specific gravity—is the ratio or quantity of heat required 
to raise it 1 deg. Fah. as compared with water.” Are we to under- 
stand from this that the specific gravity of a body can be found 
by raising its temperature? In another place he refers to an 
‘* eight-sided square,” which leads us to suppose that he knows 
more about bodies of four dimensions than most people, a sup- 

ition confirmed by the further statement that ‘‘2200 circular 
inches equal one cubic foot.” When, in another place, we read 
that “12 1b. of air consume 1 lb. of coal,” we drift hopelessly 
but naturally into the problem, ‘‘ Does a man exert energy, or 
energy exert man?” 

Electrically-propelled Carriages. By Walter C. Bersey. London: 
Morgan, Thompson, and Jamieson.—We are somewhat at a loss 
to understand the raisor d’étre of this book, unless it is intended 
as a sort of memento of the introduction of the electric cab. En- 
gineers generally are now well acquainted with the Bersey system 
of electric road vehicles which have been running about London 
for over twelve months, and as the book is chiefly devoted to a 
description of this system, and of the premises of the London 
Electric Cab Company at Lambeth, it would appear to be some- 
what belated. We picked the book up with the keen anticipation 
of learning something about the effects of twelve months’ working 
of the electric cabs. We expected to be told something of the 
life of the batteries, the weak points in the gearing, how the 
rubber-tired wheels stood the test of time, and why it is that we 
sometimes see our black-and-yellow friends being taken home “‘ in 
tow.” That the electric cabs have ‘‘ caught on” with the public 
we have no doubt ; but are they really as economical as was at 
first represented ! We remember it was stated that one B.T.U. 
was sufficient to drive a cab four miles, and as the said B.T.U. was 
being supplied for 14d. the cost of traction only amounted to 
‘85d. per cab mile. After a year’s operations Mr. Bersey might 
have given us some figures relating to these matters. Having had 
our grumble, we must compliment the printers and block makers 
on the way in which they have done their work. In this respect 
the book is worthy of a place on any library table. 





BOOKS RECEIVED. 


The Evolution of Modern Small Arms and Ammunition. 
Edward C. R. Marks. London: Marks and Clerk, Price 5s, 

The Discharge of Electricity through Gases. By J.J. Thomson, 
D.Se., F.R.S. With diagrams. Westminster, London: Archibald 
Constable and Co. 1898. Price 4s, 6d. net. 

Fransactions of the Liverpool Engineering Society, Vol. xix. 
Twenty-fourth Session. Edited by R. ©. F. Annett, Assoc. 
Inst. C.E., honorary secretary. liverpool: Published by the 
Society, Royal Institution, Colquitt-street. 1898. 
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Mr, SypNEY WHITE.—In reply to a multitude of kind and sym- 
athetic letters, we beg to state that Mr. Sydney White, of THE 
ENGINEER, is, we are happy to say, in excellent health. A young 

man of the same name met his death last week by a railway 
accident, but, notwithstanding the similarity of names, he was not 
even related to our respected Publisher. e coinci © Was 
accentuated by the circumstance that the decsased gentleman was 
connected with the Press, 
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A SIDE LIGHT ON THE CHINESE PROBLEM. 
(By Our Special Commissioner.) 
THE deposition of Li Hung Chang from the office by 
means of which he held almost supreme power in his own 
country, as far as Chinese relations with the foreigner 
were concerned, and his equally sudden re-instatement, 
have naturally occasioned a great deal of speculation and 
comment in the English Press. That the man who is 
looked upon by many foreigners as the “ great reformer ”’ 
should have been removed from office for opposing 
reforms decreed by his ultra-conservative Emperor, and 
that he should have been strong enough practically to 
dethrone that monarch, and place himself in power again 
as the champion of primitive methods, and the opponent 
of an enlightened China, are matters which afford 
abundant food for reflection to those who are trying to 
understand politics in the Far East. 


is the doubtful friend of the British and Japanese, so is Li| pat, WAY ACCIDE 


Hung Chang. At a time when, two years ago, the British 


Press was singing his praises, when his ‘“ progressive | 
| express from St. Pancras to Manchester on the 2nd inst, at 


ideas,” his ‘friendly attitude towards Great Britain,” 
and so on, were being emphasised and insisted on for some 
reason or other, I had occasion to adopt a different line, 
for his Excellency had told me with his own lips that he 
considered Russia, France, and even Germany to be 


| reproduction. 


entitled to receive favours at the hands of China, before | 


any British claims ought to be entertained. I also had 
occasion to point out that Li Hung Chang had no serious 
intention or wish to open up or modernise China, and it 
would be well if English statesmen had realised this fact 
earlier. His Excellency maintained to me that his preference 
for Russia was due to the action which that Power had 
taken in co-operation with France and Germany, at the 
close of the war, in checking Japan’s action. But Russia 
now makes an open boast that there is a more practical, if 
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The general impression that all this has left in the 
minds of the British public to-day is that Great Britain 
was the instigator of Li Hung Chang’s overthrow, and 
that Russian pressure brought about his re-instate- 
ment. There can be no doubt that, on broad lines, such 
was the case. But the question has been complicated 
by a variety of other incidents, and it has been difficult 
to determine to what extent and in what manner these 
have affected the general issue. The visit of that great 
Japanese statesman, Marquis Ito, to Peking, just after 
the deposition of the Viceroy of Chi-Li, is at once among 
the most important and most difficult to explain of the 
incidents in this most recent of Chinese coups d'état. 
The reason of this is that the British public do not 
properly grasp the actual political relations between 
China and Japan. It happens to have been my lot, 
when I was acting as Special Political Correspondent in 
that part of the world for one of our London morning 
papers, to be in continual and daily personal touch with 
Li Hung Chang, during which time I had frequent inter- 
views with his Excellency and his staff. I also had occa- 
sion when in Japan to pass some weeks under the same 
roof with the Marquis Ito. And I had frequent occasions 
of conversing with various Japanese statesmen on the 
question of Japan’s relations with the Celestial Empire. 
Count Okuma, at that time Premier and Minister of 
Foreign Affairs, told me emphatically, and on more than 
one occasion, that not only did the Japanese sympathise 
with China in her present dilemma, but that he and his 
colleagues were fully convinced that if such a thing 
were possible, it would be to the mutual interest of 
Japan and China to form a strong and binding alliance, 
politically and commercially. The only barrier which 
stood in the way was the apparently insurmountable one 
of China being unable, under her existing régime, to hold 
to any treaties that she might enter into. Recent events 
have illustrated this fact in a very vivid manner. For 
we have now before us the most striking example of how 
even the Emperor of China has been unable to enforce edicts 
which appeared under his own signature. Now, although 
we hear very little in England of the details of the 
diplomatic relations between China and Japan, they form 
a very important feature in Far Eastern politics, and 
Japanese influence is strong in Peking. Every action of 
China, or of the foreign diplomatic representatives in 
Peking, is carefully and intelligently noted in Tokyo. With | 
regard to China’s present policy, the interests of Japan and 
Great Britain are, broadly speaking, practically identical. 
Russia is the common enemy of Japan and England, and 
the one who can, above all others put together, hamper 
the policy of both countries. Neither Great Britain nor 
Japan desire territorial acquisitions in China, but both 
are deeply interested in the opening up of that country. 
We require this mainly to ensure the protection of our 
industrial and commercial interests, and Japan desires it 
equally strongly in the hope that China may some day 
become an intelligent ally. : 

The reforms instigated by the Emperor, doubtless 
under pressure from both Great Britain and Japan, 
seemed to point to something tangible in the way of a pro- 
spect of a policy of modernising the country being entered 
upon at last ; and it was in order to encourage and assist 
such a policy that Marquis Ito visited Peking. Doubtless 
the Chinese Emperor’s proclamation was hailed with 
delight in Japan as the first step towards an enlightened 
government of China, the country which, in the minds of 
all the level-headed Japanese, should under suitable cir- 
cumstances become their natural co-operator. As Russia 








less patriotic, motive which has influenced, the friendship 
of Li Hung Chang. A few weeks ago, when I was in 
St. Petersburg, I was authoritatively informed by a 
Russian politician that the sum paid by the Russian 
Government as a retaining fee last year to the Chinese 
Viceroy was two million roubles. Under such cireum- 
stances, however eflicient our diplomatic service may be 
in the Far East—and at the present time there is no 
doubt that we are represented with the utmost ability— 
it can avail but little against such a tangible inducement 
as that offered by Russia. It is difficult to gain anything 
by mere argument, however skilful, when brute force and 
money are arrayed on the opposite side. Therefore, if 
Great Britain wishes to safeguard her interests, it is time 
that our Government woke up to the fact that prompt 
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NT AT WELLINGBOROUGH 





Tue terrible catastrophe which overtook the Midland 
Wellingborough has been already referred to in our colum 
As the accident took place about dusk it was not possible f 
secure photographs of the actual scene itself suitable for 
We have, however, been able to obtain 
negatives of the damaged rolling stock, which, without dout : 
will interest our readers. The dining car and other carria me 
~Fig. 1—and the battered remains of the powerful ng 
tive—Fig. 2—speak more eloquently than words as to the 
terrible violence of the smash, and we can only wonder that 
the list of fatalities was not much greater than actually 
proved to be the case. The photographs of the wreckage here 
reproduced are by Messrs. Simco and Holme, of Welling. 
borough. = 








A REMARKABLE DOCK. 





On Friday last a number of gentlemen visited by invitation 
the Union Docks, Limehouse, the property of Messrs. Fletcher 
Sons, and Fearnall, Limited. They were brought together 
to see an extremely curious old dock, and the new dock which 
will replace it now nearing completion by Messrs. Kirk and 
Randall, the well-known contractors. In brief, the old dock 
was nothing more or less than the hull of a ship of about 
800 tons, which was sunk in the mud at the river side. Her 
decks were taken out, and her stern removed and replaced by 
a pair of wooden dock gates. To prevent the hull from 
rising, holes were cut through the skin of the ship, and 
through these holes very heavy piles were driven decp into 
the clay and sand. The old ship is being broken up with 
wedges, and the bottom portions are perfectly sound, and closely 
resemble the black oak of Irish bogs, save that the wood js 
much stronger and tougher. The work cf ship-breaking 
taxes the resources of the navvies. The upper pcrtions 
are much decayed, however. The ship was very strongly 
built. Her floor timbers are 20ft. long, 18in. by l4in. The 
first putlogs are 16ft. long, 2lin. by 14in. Her skin is a 
double layer of oak planks, 4in. by about 12in. The cak 
trenails are for the most nart sound, and the iron bolts are 
no doubt of splendid material. 

After luncheon, Mr. Fletcner said :—‘ Before leaving this 
room I think it would be well to place you in possession of 
the leading facts connected with the dock. The Fletcher 
family have been engaged in ship repairing and shipbuilding 
for over 150 years, but the first transaction that we can trace 
to the firm under the style of Henry Fletcher, Son, and 
Fearnall was in the early twenties. The business had been 
carried on at Shadwell for several generations before the 
London and St. Katharine’s Dock Company purchased the 
premises there to form the Wapping entrance of the present 
docks. We seem to have commenced business at Union 
Docks on November 26th, 1818, the mother establishment at 
Shadwell Dock being carried on simultaneously with the 
Union Docks until 1829. My grandfather, Joseph Fletcher, 
acquired the freehold of the upper part of the yard, including 
the upper and middle docks—then smaller than now—and the 
freehold of the lower part was purchased in 1887. The lower 
dock was commenced in May, 1828, and finished about May, 
1833. The locality in which it was constructed had at one 
time been a breach in the banks of the Thames, and as a result 
very grave difficulties were found to exist in forming a reliable 
bottom. My grandfather then purchased at auction the Fast 
Indiaman Canton for the sum of £562. On stripping her her 
metal and fastenings produced a credit of £106. She was 
sunk in the position you will see her now in 1829, and up to 
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action is required. We are amply strong enough to do 
what is necessary satisfactorily alone; but should we 
feel that we require assistance, we have at hand a ready- 
made, a valuable, and a most enlightened ally in the 
shape of Japan, who would be most willing to co-operate 
with us in any measure which would have for object 
the reformation of China. 

My personal and firm conviction is that the Emperor 
of China is actually dead at the present moment, and 
that we shall shortly have a formal notification to that 
effect. How he met with his death is a matter on which 
we shall not be enlightened. But one may assume that 
had his Majesty not been ill-advised enough to try and 
civilise his country in the face of the interests of his 
corrupted entourage and of Russia, he might possibly 
have been not only alive now, but on his throne. 








TRADE AND BustNnEss ANNOUNCEMENTS.—Mr. Percy Griffith has 
removed to his new offices at 54, Parliament-street, Westminster. 





the time of the new work being commenced by the contractors 
the dock bottom had been, although antiquated, excellent. 
We had long contemplated the necessity of making a dock 
suitable to the larger vessels in use by our customers; the 
question was where to put it. It was decided to place it 
where it is at present, in order to get every inch of length 
which our premises allowed of, and as the lower dock was 
but 228ft. long its extinction was advisable. As you will see 
when you go round there, we had to reclaim a piece of land 
from the river, which has added some third of an acre to our 
freehold. While we are on the subject of the firm, I might 
perhaps read you an extract or two from its correspondence 
at the end of the last century and early in this.” Mr. 
Fletcher’s extracts were of the utmost interest. They were 
for the most part from Jetters written by the firm to their 

ent in St. Petersburg, and refer to such matters as the 
battle of the Nile. 

Some doubt exists as to the precise age of the Canton, but 
she was an old ship when she was embedded some seventy 
years ago, probably not less than thirty years old. _ 

The new dock rapidly approaching completion will be one 
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of the finest on the river Thames. The consulting engineer 
is Mr. VW. R. Kinipple, the engineer is Mr. W. Jaffrey, and 
the contractors are Messrs. Kirk and Randall. The dock is 
wholly of concrete, and it is a curious fact that it is carried 
in places on a thin layer of clay, less than 2ft, thick, sup- 
ported in turn on what would be running sand if only it could 
get loose. The dimensions of the dock are as follows :— 
Length on floor, 440ft.; width over copings inside, 79ft.; 
width of entrance, 60ft.; depth of water on bottom, 24ft. 
The gates are of iron, with air chambers to make them 
buoyant. The heel posts and meeting posts are of teak, and 
some idea of their dimensions will be gathered from the fact 
that the timber in the rough cost £300. 

The pumping plant is remarkable in that it will be driven 
by gas engines, which have the inestimable advantage for 
this class of work that they can be started at a moment’s 
notice. The plant is contained in a building 50ft. by 28ft., 
sunk 20ft from the coping level. It consists of two centri- 
fugal pumps, each having 26in. suction pipes and one centri- 
fugal pump, with a 10in. suction pipe for draining purposes. 
The two large engines are each of 40 nominal horse-power, 
and will each give 137 indicated horse-power. The smaller 
engine is 16 nominal horse-power, and indicates 60-horse 
power. The pump well is a cast iron cylinder 10ft. in 
diameter, sunk 50ft. from the ground level. The discharge 
pipe from the pumps is 42in. in diameter. The contract for 
the pumping machinery is being carried out by Messrs. 
Crossley Brothers, Limited, of Manchester, in conjunction 
with Messrs. Gwynne and Co., of Brook-street Works, 
Holborn. This plant will pump out the dock within two 
hours without any ship in it, and in about an hour and a-half 
with a large vessel in it. It is intended to connect the pumps 
to the other two existing docks by means of culverts, so that 
all the docks may be pumped by the new machinery. Pro- 
vision has been made for Sivas a large dynamo for gene- 
rating power for running machinery, electric lighting, Kc. 
The new dock, &c,, was commenced in September last year, 
and the contract time for its completion is December 30th 
next. It will be a most useful addition to the dock accom- 
modation on the Thames. 








CATALOGUES. 


The Hydro-Kinetic Engineering Syndicate, Limited, Dashwood 
House, New Broad-street, London.—This book is a sort of illus- 
trated prospectus devoted to apparatus constructed by the tech- 
nical directors chiefly for the generation of gases, and for their 
utilisation when manufactured. Illustrations are given of a 
carbonic acid plant ; an air compressor working up to 300 atmo- | 
spheres ; a hydraulic pumping engine, for supplying water at two 
tons per square inch ; a gas compressor, for the liquefaction of | 
carbonic acid; pneumatic gun, aéronautical apparatus, motor | 
carriages, gas tramcars, mines, and torpedoes. 

George Wragge, Chapel-street, Salford.—We have received 
from Mr, Wragge a copy of his catalogue of metal window case- 
Tent fittings, and hammered metal work of all descriptions. 
Those who are acquainted with the delightful work which is being 
done by Mr. Wragge in metals will not be surprised at the ex- 
tremely tasteful manner in which this book has been got up. It 
forms a work cf art in itself, the illustrations, typography, and 
printing being alike excellent. But to engineers, in whom the | 
artistic feeling is not always so highly developed, the metal case- | 
ments and frames for windows will be found ingenious and worthy | 
of attention. The book is a decided step in advance of the | 
ordinary trade catalogue. 

The Langdon-Davies Electric Motor Company, Limited, South- 
Wark-street, London, Alternate-current motors. —A nicely | 
appointed brochure, setting forth the advantages of the Langdon- | 

avies motors, with illustrations showing their application. 





| gathered from the drawings. 


Fig 2. Longitudinal Section 


A REMARKABLE LOCOMOTIVE. 


Tutu very remarkable locomotive of which we give illus- 
trations borrowed from the “ Bulletin” of the Internationa] 
Railway Congress was invented some years ago by Messieurs 
H. Thuile and Fouré. It was designed with a view to 
attaining far higher speeds than had then been reached. 
We do not know that it was ever made. The principal 
idea in the design was to enlarge the grate area and heating 
surface by overcoming the obstacles which prevail in the 
ordinary type of locomotive. As regards the fire-box, the 
necessity of being able to stoke easily made it impossible to 


increase the length beyond a total of about 11ft., but by | 
carrying it on a bogie a far greater width than that | 
ordinarily used was possible. 


Fig. 3 


The actual total outside 














Transverse Section through 
the Cylindrical Shel/s. 


width was 7ft. 10}in., it had a direct heating surface of | 
about 431 square feet. The fire-box was designed on the 
Ten-Brinck system, and was to be fed through two oval 
doors. The area of the grate was 62 square feet, it being | 
7ft. 10}in. square. ~ 

The body of the boiler was to consist of four cylindrical 
shells—see Fig. 3—the two lower shells being each com- | 
pletely filled with 166 tubes 2{in. diameter, the diameter of 
the lowest shell was 3ft. 5gin., of the middle 3ft. 11}in., and | 
of the two upper, which acted mainly as steam drums, | 
2ft. Thin. each. The connection between these shells will be 
The average length was 
The tubular heating surface was 3100 square 
The steam 


16ft. 53in. 
feet, the total heating surface 3531 square feet. 
pressure was 170 lb. per square inch. 

Each of the lower shells had a separate smoke-box and 
chimney, the top of the latter was over 14ft. above the rail 
level. 

The engine worked by simple expansion, because compound 


| John J. G. G. Percy, to the Vietory for the Wizai 


engines running at the speeds expected to be attained, viz., | 
75 miles per hour with a 200-ton train over 81 Ib. rails, | 


work just as if they were constructed on the simple expan- 
sion principle. ‘There were two outside cylinders, cach 


| 233in. in diameter and 2ft. 7}in. stroke, driving on to the 


| 30,000, 






Swam Enc. 


These wheels, coupled to the next pair, were 


rear wheels. 
9ft. 10,in. diameter. 
The engine was carried on equalising beams to distribute 


the weight as desired upon the wheels. The total weight 
was 119 tons—16 tons on each driving axle, 11 tons on each 
front bogie axle, and 13-5 tons on each trailing bogie axle. 
In the front bogie there were three axles, and wheels 3ft. 
5gin. diameter, and at the rear a four-axle bogie with wheels 
of the same size. An electric plant for lighting the train, 
&c., was arranged upon the front bogie. 

A 12-ton tender borne on two four-wheeled bogies, and 
carrying 20 tons of water and eight tons of coal, was to 
accompany the engine, the total loaded weight of engine and 
tender being 159 tons. 

The working maximum tractive power was expected to be 
17,640 lb. 
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Transverse Section through 
the Fire-box, 











Tue long tubes running beside the engine were part of an 
apparatus for ventilating and warming the train. 
For the rest the drawings speak sufficiently clearly. 








NavaL ENGINEER APPOINTMENTS.—The following appointments 


| have been made at the Admiralty :—Chief engineer: Edward 


Swinney, to the Vivid for the Gipsy. Engineers: Herbert W. 
Harris, to the Melita ; Ernest A. W. Head, to the Daphne ; George 
H. Morris, to the Tamar, additional, for Hong-kong Yard ; and 
Assistant- 
engineers: Walter W. Bills, to the Peacock; Walter S. Hill, to 
the Leander; Wilton P. Leahy, to the Sans Pareil; and John 
Murphy, to the Pembroke for the Dryad. 

SHEFFIELD WATER SuppLy.—The Sheffield City Council decided 
on Wednesday evening, September 28th, to promote a Bill in 
Parliament with a view of securing a portion of the waters of the 
Derwent to augment the supplies of the city. Itis estimated that 
000 gallons would be available from the Derwent. Derby 


| and Leicester want about two-thirds, and Sheffield would like to 


have the remaining third, which would be adequate for the needs 
of the city for forty years Ultimately Sheffield will have to join 
with other great Yorkshire towns in a scheme for obtaining water 
from Westmoreland or Cumberland, the natural reservoir of the 
North and Midland of England. 
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LETTERS TO THE EDITOR. 
(We do not hold a for the opinions of our 





RAILWAY SPEEDS. 


Str,—Your correspondent, ‘Festina Lente,” in your issue of 
July 22nd, supplies in his nom de plume a reason for the fact which 
you English shut your eyes to—that in every industrial art in 
which you formerly surpassed the world you now take the second 
or third place. ‘‘ Festina Lente” argues that because five minutes 
saved in a ten hours’ journey is nothing to him, therefore no effort 
should be made by English railwaymen to recover for their country 
tle position she once held, viz., the land where a traveller was 
despatched quicker and safer than elsewhere. He also thinks that 
because he finds no value in the faster running train therefore no 
one else does ; and really, to read the pitiful display in the art of 
travelling despatch which English railway management now makes, 
he may congratulate himself that there is some plausibility in his 
opinion, and that the people of England hasten along as slowly as 
he would wish them to hasten. 

And yet both he and your English railway management are wrong. 
The public knows well enough that the faster the train the better the 
service, the-better the rolling stock, and the better the permanent 
way ; and the public will avail itself of these excellences and 
despise the railway which does not supply them. E 

The public also will continue the argument, and if it finds swifter 
despatch on the railways of France and America, as it undoubtedly 
does find, it will deduce thence that you English are eclipsed in 
your locomotive and railway engineering by your right and left- 
hand neighbours. 

There is no thing that humiliates an English engineer more than 
a journey from Berlin to London, via Paris. On that journey he 
tinds when travelling in his own country—in England which once so 
much excelled—that his train now travels five miles an hour slower 
than it did before, that the carriages are now dirtier, and that it 
has lost the admirable punctuality maintained out of England. 
It is not only in land despatch that the English have lost the place 
they once held ; it is the same at sea. Who goes to New York 
via Liverpool if he can go +ié Southampton! The Germans 
have taken your laurels from you, and it will be long ere you win 
them back again. Festinent lente, O ye English, and the Dutch- 
man aud Norwegian will snatch from you even the ocean tramp 
trade—the only trade indubitably yours at this day. In what 
other industry can England say that she still holds the pride of 
place! Not in the metallurgical ; that fled to America five years 
ago. Not in the chemical; that left for Germany after 1876, 
though it was a long time going. You cannot in England now 
make Portland cement good enough for Chicago ; that city goes 
to Germany to get a material invented and developed in England. 
Five years ago she would not have done so 

The pity of it is that in England they can do differently. They 
can run the fastest trains; they can build and navigate the best 
steamers ; they can still turn out the best and cheapest iron and 
steel and the best and cheapest chemical products. The question 
is, have they the spirit todoso! Not with F% tina lente for their 
motto, The English press is most to blame for the Eoglish attitude 
in these matters, It has continued to preach on the text, ‘‘ That 
which is English is best ;” and in this smug attitude of self- 
sufficiency the English have remained, until now that which is 
English is second best. 

And so it will remain until a new spirit inspires them ; until the 
English know, as the Yankees know, that no art, nor design, nor 
system, nor order, is incapable of improvement; and until they 
searn, as the Germans have learnt, that no industry thrives with- 
out comparative study and directed technique ; until they abandon 
their Festina lente to the Spaniard and the T'urk : until they assume 
instead *Quop TANcis, ORNA,” 

Assam, August 24th. 





Sin, —With reference to my letter, page 309, I have now completed 
my investigation concerning the trains mentioned by ‘* W. M. A.” 
and ‘*G. I. W.,” and I find that the statement that ‘‘ the Mid- 
land Company decelerated its trains” is not founded on fact. The 
9.5 train from Bristol, to which your correspondents refer arrives at 
Carlisle at 5 p.m. Last year it left Bristol at 8.55 and arrived at 
the same time. Instead of ‘‘ deceleration” the train actually has 
ten minutes less now than it had this time last year, and next year 
a further improvement will be made. 

One result of my investigations is to find that certain train 
improvements are necessary upon some of the Scotch lines, For 
instance, when Midland passengers arrive at Carlisle at 5 p.m. the 
North British Company does not run a connecting train to Edin- 
burgh, so they have to wait till the Caledonian 5.45 p.m., which 
arrives at Edinburgh at 7.55. As the Midland Express runs into 
Carlisle at 5.45 p.m, the Caledonian starts out, and the Glasgow 
and South-Western Company does not run any train to Glasgow in 
connection with the 5.45. The 10.5 a.m. up North British Express 
from Edinburgh stops at so many stations that it does not arrive 
at Carlisle until 12.42, or two minutes after the 12.40 has started 
for St. Pancras, But by going to the Caledonian Station, Edinburgh, 
at 10.20 a.m. passengers arrive at Carlisle at 12.33 in time for the 
Midland 12.40. This is a loss of traffic to the North British Com- 
pany. The Glasgow and South-Western Company leaves Glasgow 
at 10 a.m. for Carlisle, but the Caledonian starts five minutes later, 
both trains being at Calisle in time for the 12.40. 

From these few facts it will be seen that considerable improve- 
ments can and should be made in Scotland, and now attention is 
called to the cases no doubt the North British and Glasgow and 
South- Western companies will re-time their trainssoas to compete 
more successfully with the Caledonian, CLEMENT KH. StreTron 

Leicester September 26th, 





Sin, —The declared policy of the Midland Railway is ‘lo re 
strict passenger running so as to get a better return per passenger 
train mile, and to aim at punctuality by booking our trains at 
moderately high speed, rather than put in our time bills that which 
we cannot accomplish.” As to the first part of the above, one can 
only say that it runs counter to the usual methods of getting a 
better return per train mile, and butts its head against proved 
facts in railway experience, because the real way to get a better 
return is to improve the service both in speed and facilities—¢.y., 
more trains, better coaches, &c.—and so develope the traffic. The 
policy of the late Mr, Eddy in New South Wales is the best proof 
of this, for coming to a bankrupt system, he spent millions in new 
locomotives of vast size, in cutting down grades and altering 
curves, in relaying the line, in new bridges, and in quick-action 
brakes, all for the purpose of greatly increasing the speed of the 
trains, besides in new coaches, and at the same time greatly in- 
creasing the train mileage, the result of which policy was a rush 
of railway prosperity which even astonished him. 

As to the second item of the Midland policy, one is led to ask 
why it is that the Midland cannot accomplish successfully the 
booked speeds which other—British—companies, not to mention 
France and the United States, find easy enough over worse roads 
as to gradients’ Sut, putting this confession of failure and im- 
potence aside, as also the ignoring of the fact that it is very fast- 
timed trains which are the most punctual, let us push the Midland’s 
avowed policy to its logical conclusion, in the light of the known 
facts of the effects of such when put into practice. 

The aim of the policy was punctuality, and the putting on paper 
of only what could be done in practice. The result, as now seen, 
is lamentable ; for, to put it mildly, no one can say that the im- 

rtant Midland Railway trains are conspicuous for punctuality. 
Now, if the theory of the policy is comm they must be further 
decelerated, which means, of course, that a still larger proportion 


generated by a wholesome belief in one’s own powers, which shall 
gain the public confidence, and so its cash. 

Of course, we shall be told by some one who has not studied the 
daily working of the trains from the recorded figures, but is 
arguing from some occasional exyeriences of his own, that the 
Midland Railway is fairly punctual. Tosuchaone I say, ‘ Look 
into the arrival times of the most important trains on the line, 
viz., the Scottish expresses for Edinburgh, Perth, Dundee, Aber- 
deen, &c., at Carlisle, and say then what you think.” I am hot on 
this subject, because the bad running of these trains is a Scot’s 
grievance, upsetting as it does our services all over the northern 
kingdom. Yet the Midland is here playing ducks and drakes with 
the most valuable of all traftic—because of the long haul and its 
big stake in the Forth Bridge—and this without excuse, as it 
starts from a dead-alive and dead-end, St. Pancras, and is under its 
own control the whole way to Carlisle. It is not that it does not 
know its own sins, because the directors of its northern partner 
make no secret of the fact that they have pointed out the short- 
comings and the hardship to their line, urged reform, used pretty 
plain language, and done everything short of breaking off the 
alliance, to get the trains handed over to them at Carlisle in 
reasonable time. Nor even does a better example under much 
greater difficulties seem to shame the southern company into 
energy. The North British have to contend with the scandalous 
blocks at Perth and Aberdeen, caused by inadequate stations, the 
delays caused by the Highland Railway’s unpunctuality over it’s 
long course of single line over mountainous and exposed places, 
and with the fact that all its trains have to work through and 
divide up in the gigantic chaos of a Waverley rising anew from its 
unvenerable ashes, and yet it delivers over the corresponding 
trains at Carlisle with a punctuality which ought to cause a 
healthy shame in its bigger partner. 

Edinburgh, September 19th. 








Norman D, MacboNnap, 


Str,—I do not think ‘* W, M. A.” needs a champion in his con- 
troversy with Mr. Stretton, but the latter takes up such a dictatorial 
attitude in his denials as to ‘‘ deceleration” of the Midland train 
service that I can no longer resist the temptation to refer to one or 
two points as yet unnoticed. 

In Mr, Stretton’s letter of the 5th he quotes the 3.15 p.m. Leeds 
to London train, and says “Surely this is not deceleration /” 
Here he is most unfortunate, as this particular train last year 
was due to leave Leeds at 3.15 and arrive St. Pancras 7.15, but 
now it is not due until 7.20, and has stiil only the one stop at 
Leicester. 

The corresponding night train used to leave Leeds 2.35 a.m. and 

be due St. Pancras 6.55 a.m. (4 hours 20 minutes), but now it 
leaves 3 a.m. and arrives 7.25 (4 hours 25 minutes). 
There has not, in my opinion, been that ‘ downgrade ” tendency 
in the Manchester service that your correspondents would infer. 
In fact, the Midland Company is to be congratulated on the in- 
creased number of fast trains it runs between Manchester and 
Derby. That, however, is no justification for Mr. Stretton taking 
the Chesbire lines half-hourly service as a reason why the trains 
cannotarrivein 4 hours 15 minutes instead of 4 hours 20 minutes. He 
evidently has not that knowledge of the Midland system he would 
lead us to think, or he would know that the Cheshire Lines Liverpool 
service is conducted on the widened lines, and the Midland trains 
run on the old lines and are independent. In fact, two expresses 
— Manchester for London at the half-hour, viz., 10.30 a.m. and 
1.30 p.m. 

As regards the Bristol service there is no necessity for me to 
make any comment, but I must refer to one point not as yet noticed. 
The connection to Glasgow is shown on the 9.5 a.m. from Bristol, 
and yet the 9.45 a.m. ex Bristol is due to pass Chesterfield 1.25, or 
seven minutes in advance of the London-Glasgow train. Why is 
not the connection made by this’ Is not the margin enough! If 
so, I think such a contention is a great confession of weakness, 
as there is an interval of 25 minutes between the arrival of the 
Great Western train from Exeter and the departure of the 9.45, 
so that the latter ought always to leave Bristol to time. and it has 
no connections after that. But if the margin at Chesterfield is 
not enough, let the Bristol train leave at 9.40 (the Severn Tunnel 
train leaves 9.30). 

If the Glasgow connection were made on the 9.45 the competitive 
service would then be:—Severn Tunnel, Bristol, 9.30, Glasgow 
7.55 = 10 hours 25 minutes ; Midland, Bristol, 9.45, Glasgow 7.35, 
= 9 hours 50 minutes. 

One other matter has just occurred to me in connection with the 
Bristol service. The timing of the 9.45 a.m. ex Bristol is very 
good. Is it not possible to keep back the 3.15 p.m. until after the 
Great Western 3.33 has arrived, and depart, say, at 3.45, run it at 
the same speed as the 9.45, arrive Derby 6.48, put the through 
carriage for Manchester on the 6.55 thence and arrive at Manchester 
at 8.20’ It would then be possible to get from any point in the 
West of England to Manchester by the Midland route 50 minutes 
before the Severn Tunnel route. 

I suppose by the time this letter appears in print the winter 
service for the Midland will be all arranged. Otherwise, | would 
have suggested that it might assist it in its Scotch traffic from 
Manchester and Liverpool, if it arranged for the Manchester and 
Liverpool portions to arrive at Carlisle after the Leeds portion, in- 
stead of keeping them waiting 15 or 20 minutes, I know the 
South portion cannot get into Carlisle before, say, 1.10; but why 
should not the Lancashire and Yorkshire portion leave Manchester 
and Liverpool about 10 a.m., and follow the Leeds from Hellifield 
and arrive at Carlisle, say, 1.15, and leave 1.20? 
Manchester, September 20th, 


Tom O’Dicks, 


THE POSITION OF DRAUGHTSMEN, 
in, I very much regret that there seems to be no way cf 
ameliorating the unfortunate position of the draughtsman of tc- 
day. I fully endorse your estimable article, and the sensible 
letters of ‘* FB. G. A. H.” and * Disgusted.” Combination would 
——- effect little, if anything ; and as “‘ K. Gi, A. H.” says, 
all improvement must come from individual effort. 1 quite agree 
with Mr. Austin, that the man who is working for 27s, 6d. 
deserves to do so; but I certainly disagree with him as to the 
latter part of his letter, unless he refers to the 27s. 6d. man. Of 
course, Mr, Austin does not think that the troubles he mentions 
exist in every drawing-office. I think it would be more accurate 
to say that they exist in very few. 
I trust, Sir, you will allow this discussion some latitude as to its 
period, as I am certainly of opinion that draughtsmen—as a body 
—are an ill-paid, hard-working class, who have to be well, specially, 
and expensively trained, and are rewarded for their efforts—per- 
formed usually under most aggravating conditions—with a shameful 
salary. 
I had intended to ignore the letter of ‘‘ Oppressed Employer ;” 
but find it difficult to pass over in silence. One is naturally 
ashamed to think that possibly such a manis an Englishman, I 
really hope he is not. The hysterical commencement of his letter 
is absurd, He likens draughtsmen to dancing dervishes ; which 
shows his slight acquaintance with the people he impugns. Pro- 
bably his draughtsman executed such can-cans when he gave him 
the usual 6d. a week advance every two years, 
His method of testing their competence by asking the opinion of 
their colleagues shows the spirit of petty meanness which actuates 
him. In fact, his whole letter is a mc t of , tyranny, 
and ignorance ; and I for one am glad that you have recorded it 
in your columns, as a standing disgrace to the employers of 
Glasgow, unless the right-minded among them at once disclaim 
authorship. 
I must say that I cannot find words adequate to sufficiently 
chastise him for his abominable abuse of the sacred institution of 








of the competitive traffic will be lost. The alternative is the 
abandonment of the flabby policy and a vigorous awakening, 


—=—= 
Employer,” is such a low down beast that expostulation fro 
average minded man would probably only amuse him. ma 

The latter portion is so laughable that it is scarcely w, 
replying to. It is really funny to hear him brag that he i 
shrewd judge of character, which empty boast leads him to pe 
first a drunkard, next a thief. I am afraid I cannot condole Blo 
him for the wreck of his office and the loss of his coat, pp 
only feel sorry that his punishment was not greater, Io =~ 
going to pay a high (!) salary. For what! For the performa, 
of work with which his office boy was thoroughly conversant 12 
twelve months, He grumbles because a really first-rate draughts. 
man, who will work two or three nights a week, wants a salary 
of £2, and then signs himself with delightful inso'ence “Oppressed 
Employer.” : 

During the last strike sympathy from most sensible persons wa 
with the employer. It is a pity that one of their number—] rf 
not think representative—should have acted in such a manens 
* ae it to be thought that this sympathy was sadly aa 

aced, 

In conclusion, I hope he will oblige by always putting 0,5, 
after his name when he advertises for a draughtsman in future, s 
that he may be avoided as studiously as a pestilence, = 

September 19th. B. C. D, M, 





Sin, —With respect to the position of the British draughtsman 
at the present time, one fact stands out prominently, and should 
be kept well in view ; he is what his masters have made him, 
Strikes, unions, or consorted action of any kind have practically 
never existed. The hand of the master has been absolutely free 
either to grind down or to elevate. He has been free to train, 
cultivate, and develope his men ; and he has had a very large 
number of apprentices, both premium and otherwise, to select 
from, who may, without fear of contradiction, be said to repre- 
sent the flower of British intellect and energy. They have had it 
in their power to raise the prestige of their offices, and to make 
them strongholds of practical science and culture, a position 
which would of itself have been sufficient incentive to retain the 
best men. But the offices, like the draughtsmen, are what the 
masters have made them. Has the policy paid / 

There is an aspect of the problem which neither you nor your 
correspondents have touched upon, but which, I think all’ wil] 
admit, is of the gravest importance, namely, the effect the pre. 
sent status of draughtsmen has on British commerce. If there js 
no induce nent—and there is practically none—for energetic and 
clever men to enter an average engineering works’ drawing-office, 
the trade must suffer. I was for many pone in a tea district, 
where I met a large number of men who had paid liberally for an 
engineering education. These men were in positions of trust and 
respect ; their costly technical education was almost entirely 
thrown away. 

The question as to what becomes of the great mass of premium 
apprentices is an interesting one in this connection. Perhaps 
others who have travelled could throw some light on the subject. 
One thing, however, is certain, the majority of them do not Jock 
upon a berth in an average English drawing-office as worthy of 
their consideration, Yet these are the men who have been specially 
educated to qualify for the post, and they arc the very men whe 
are required there to make things hum. DRAUGHTSMAN, 

September 17th. 





Sir,—Having read with much interest your article on the 
ition of the ‘‘ Mechanical Draughtsman” in your current 
issue, might I venture to suggest that a little information on the 
question of his right of claim in the matter of inventions produced 
in the office would probably be acceptable to many! Without 
doubt the most annoying of his many troubles is the cvol appro- 
priation of the product of his originality by those in authority in 
the firm. For instance, one great firm of a some time 
ago went so far as to require every member of the staff to sign an 
agreement to the effect that any invention produced by him, how- 
ever arrived at, was to become the property of the firm ; and the 
originator was not of right to expect any remuneration. 

Of course, in the case of work produced by consultation in the 
office it is generally impossible to definitely divide the credit for 
the affair ; but cases frequently occur where one man works the 
whole thing out from beginning to end. No doubt the tirm has a 
claim where the invention has been entirely or partly worked out 
in the firm’s time, but it is difficult to see how they can havea right 
to the whole, Even inthe event of a man working anything out in 
his own time, if it could be shown to have some remote bearing 
upon the work of the tirm he would probably be considered guilty 
ot a breach of confidence if he obtained independent protection 
for it. 

A general mutual understanding in such matters would seem 
very desirable, 1 enclose my card, A.LE E. 

Manchester, September 13th. 





Sik, — Your correspondent ‘Oppressed Employer” quite 
deserves his melancholy fate. If he has never paid a draughtsman 
more than £2 a week, how can he expect to get a competent man! 
[ wonder what any employer would say if he was offered a standing 
salary of £2 a week, and, what’s more, had to eke out an existence 
on that sum. 
A draughtsman has to serve two apprenticeships—a works and a 
drawing-office —and gets very little salary during those two periods : 
therefore | contend that when he has reached the age of, say, 24 or 
25, his position ought to be superior to that of his comrade who 
has neglected a drawing-office training to attain a position of 
under-foreman ; but unfortunately it is not so. Moreover, 
draughtsman is usually well educated and refined, and many are 
sons of gentlemen ; but employers too often forget the sensitive 
nature caused by education and refinement, and treat him with « 
much bullying as he does a labourer in the yard. 
Can any employer expect a fair day's work for a low wage! | 
it a just system of exchange! Certainly not! If an employer 
takes on a Tad fresh from a neighbouring art school, and calls him 
a draughtsman, what else can follow but bad work, waste of me- 
terial, mistakes, and disappointments, And it is very bad econom) 
to give such a boy 25s, a week, and turn aside a good practical 
draughtsman at £3. Thanks to the poor oppressed employer our 
lot now-a-days is not by any means an enviable one, and [ shall hail 
with joy the first opportunity that presents itself for shop-work, 
travelling, inspecting, anything to get clear of the back-aching 
slavery of the drawing-office. 

Apprentices, take a tip from me! Steer clear of a draught:- 
man’s life. Penci, Driven. 
New Cross, 8.E., September 20th. 





Sir,—Before a very interesting discussion proceeds further, it 1s 
very desirable that we should know what it is we are writing and 
reading about. This is to say that we ought to settle what the 
word draughtsman means, A great deal turns on the definition. 
In the modern normal drawing-office of fair size will be found 
three classes of men. We have, first, the chief or head draughts- 
man, who, if the place is large, has aleading hand ; next, we have 
three or four draughtsmen ; and, thirdly, we have a variable 
number of young men who are employed in the drawing-office, but 
who are not necessarily draughtsmen at all. These young men are 
the premium or ‘‘ gentlemen” apprentices. They first go faroned 
the pattern shops, then they go erecting ; after that to the lathe 
and the bench ; and finally for six months into the drawing-office. 
The routine varies in different works, but in all the apprentice 
winds up with the drawing-office. After his apprenticeship 1s 
served we constantly find him still in the drawing-office, where a 
job has been found for him until something turns up and he drifts 





matrimony. The man who would offer to prostitute marriage to 
his own gain with the amazing effrontery displayed by ‘“‘ Oppressed 


intention of continuing to work at the board ; their presence in the 





away. Now these young men are not draughtsmen, they have no 
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; ‘oo is simply an episode in their pupilage, I do not 
drawing fice oncern padi a with Ttasie’ pation: or pay, or 
think we Again, we may exclude the chief, who as a rule 
He sketches and calculates, and does an enormous 

Usually I think he is appreciated, and on the 
ecg ypy. He is always a man of considerable ability. He 
paar ileed, orhe would not be able to hold his position. 
must have then left the professional draughtsman—the man who 
Shey making drawings. It is on the whole poor work, and 
pat “aid, Lam sure that your amusing correspondent an 
poor'y dood Employer ” says nothing more than the truth when he 
"OP F t he received some hundreds of replies to his advertise- 

t, I can myself remember a case in which 700 replies were 
= ‘ed to one advertisement. Itis true that they were sent in 
yor of very great trade depression in this country, and 
r ha ressed Employer” no doubt advertised under like circum- 

ve ~ In every large manufacturing town there are to be found 
ni of men who draw, and spend their whole lives drawing, 
tor salaries of 25s. to 40s. per week. They are not worth more, 
te work they have to do is very simple and straightforward. 
They are for the most part worthy industrious men, but the simple 
fact that being thirty years of age, or over, they are still at the 
poard, is proof that they have either been very unfortunate, or 
else have no capacity for rising higher. 

As to improving the position of draughtsmen, that seems to me 
to be impossible. Any considerable improvement is tantamount 
to saying that they cease to be draughtsmen. I trust none of your 
readers will think [ mean to make odious comparisons when I say 
that the work a man has to do fixes his social position and bis pay. 
The young man who serves behind the counter in a grocer’s shop, 
no matter how worthy, is not received into society. ‘lo improve his 
position is impossible, except by taking him away from behind the 
“tt Ail’ the professional draughtsmen in England made a deter- 
mined effort to improve their position and succeeded, there would 
not be a professional draughtsman left. It is the nature of the 
work that a man does which in the main settles his position, 
whether he be a bishop or a chimney sweeper, and indeed we 
do not lack examples of this in every-day life, for we see numbers 
of engineers in excellent positions who are self-made ; the drawing- 
office did not content them. : : : 

Thus, then, it seems to me that what is sought to be attained is 
not the improvement of the position of draughtsmen, but the im- 
provement of the position of the drawing-office, and that seems to 
me to be impossible. The drawing-office, as it is in this country, 
is simply a survival of the fittest. It meets the wants of the 
manufacturing engineers, and its modest intellectual demands are 
satisfied by a multitude of very average men who grumble and go 
on drawing because they are not fit for any other life. 
So far, it seems to be impossible to do without them. I 
never go into a drawing-oftice— and my _ business takes me intoa 
good many—without feeling sorry, just in the same way that I feel 
sorry for firemen or sailors before the mast. There are differences 
in offices, of course ; in some the men are better treated than in 
others, but this does not touch the root of the matter. If a man 
wants to improve his position he must cease to be a draughtsman. 
There is no more chance that he will better himself otherwise than 
there is that the host of clerks can better themselves and remain 
clerks, Circumstances are too strong for both classes of men, 
whose work has, indeed, much in common, te 

Of course, there are'men who rise, but then they have ability. 
I think it may be taken as proved that no really able engineer or 
machinist ever remained allehis life, or even any considerable 
portion of it, slaving at the drawing board. . 

Liverpool, September 26th. SUPERINTENDENT ENGINEER. 
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Sik, I was very amused with a letter in your issue of Sept. 16th 
signed ‘‘ Oppressed Employer,” and I must say that 1 can most 
thoroughly believe that he has difficulty in keeping a good 
draughtsman. How can he possibly expect to, under the circum- 
stances! His plan of keeping a really good man is exceedingly 
fine, it amounts to this, small pay--this apparently applies alike to 
good and bad—give them no encouragement in the way of praise 
as it might make them conceited, and if possible get them to 
marry on a smallincome. Good, generous, oppressed employer 
what a truly noble scheme for securing a good man cheap: Of 
course, this plan might be carried a little further by offering a 
large salary, and when you have your man safely married, lower 
it. With respect to the perspiring foreman patternmaker—an 
unheard-of thing — trying to make out unintelligble drawings, | 
think it possible that these drawings might have been made by a 
converted office-boy, such as he employs —at, I presume, office-boy’s 
wages-—as it might make him conceited and independent if he 
gave him more. ‘‘Oppressed Employer's’ experience of good 
men is that they are bad-tempered ; 1 am not surprised at it. He 
himself confesses that two weeks in his service drove one of them 
to drink, while the next took to stealing instead. For this latter 
I have no pity, as it easy to see from the generous sentiments 
expressed in ‘Oppressed Employer's” letter that it was not through 
having such a small income that he got into debt. ‘‘ Oppressed 
Employer's” letter shows plainly that a draughtman’s lot is not a 
happy one in every case, especially in those cases where they are 
under small employers, sometimes men who have risen from the 
ranks and have got conceited through having received at some 
time a good salary. These men particularly dislike draughtsmen, 
and put on great airs of superiority, which naturally makes good 
men bed-tempered and irascible. hey also ‘have a little way of 
making one man, or even a converted office-boy, do the work of 
two or three men, which causes mistakes to crop up. ‘‘ Oppressed 
Employer” apparently thinks that any good draughtsman whom 
he is good enough to employ ought to settle down and devote his 
whole life to his service, receiving with becoming humility the 
little kindnesses and little salary which he is good enough to give 
him, J. ul. M.S. 
Liverpool, Sept. 21st, 1898, 


Sir,—As a draughtsman having considerable experience of both 
the eccentricities of employer and employé, I should esteem it a 
favour if you will admit into the columns of your valued paper a 
few of my observations on the classes referred to. I have read 
with interest the remarks called forth by your leader, and the con- 
clusion I come to is that there is a large amount of truth from both 
sides ; but apart from all the ill-treatment, &c., which a draughts- 
man or employer may get, the latter is not always competent of 
judging as to what is best for his own interest. For instance, if an 
employer wants a man to design entirely new machinery he should 
get one that can give proof that he has done such work, and not a 
man that has spent most of his time designing fire-grates and 
stable fittings. But does he get such a man! No, Boon use he 
thinks, with the ideas he himself has, the oven-door man will suit 
him, as the thing only wants working out to his instructions, and 
the oven-door designer gets the job because he is a pound a week 
cheaper. Of course, the employer is willing to pay a good salary 
Hd S good man, but being willing and doing are extreme points of 

e line, 

There is the employer who expects his men to work ten or eleven 
hours a day. Mind, he not only expects, but makes it a rule for 
them to do so, as nearly as he can, and when the work is almost 
finished one of the men is informed that he had better take a rest, 
and spend the money he has earned to keep himself until some 
more work comes along. Of course, this employer considers his 
men will rust if they do not work his hours. 

Does it follow that employers know what a draughtsman’s 
capabilities should be? 1 say no, not having any originality them- 
Selves, They may have had a good man, and they take him as a 
standard of competence, and expect any ordinary copyist or tracer 
to come up to this standard. Now, what has become of this good 
Tan! In most cases- he has left to get more money. Why was 
he not kept? Perhaps his employer was willing to pay more, but 
did not, and some one else did, In engaging a man false repre- 





sentations may be made on both sides, and my contention is that 
if this correspondence goes on till doomsday we shall be as we 
were, 

What we want is a society, a defensive and offensive society to 
watch our interests, a sort of mutual help affair to see that we get 
the best man into the best place. By a very old way this is exactly 
what is being worked out by a sort of evolution, but it is a slow 
ae compared to what it would be if employers could have the 
help of the draughtsmen in coming to a decision as to which man 
would be best for his work. For my own part, I care not what 
we call the society if we only form one. Employers are a long 
way ahead of us; they dot down a string of questions to ask an 
applicant for a berth. Why do not we havea long string of questions 
which we can compare with his answers and the answers of our 
fellow-workmen! He has our answers and our references to com- 
pare ; let us have his answers and references. 

My experience is that draughtsmen look too much to their own 
individuality. They have never had the time to read the words, 
‘* Unity is strength.” If they have read it they do not believe it, 
and thus we go about, stepping into each other’s shoes, and having 
to find out, first the old and then the young, what we might have 
known at first. But it is inherent in some people, if they “‘ have 
been had,” they do enjoy seeing someone else ‘‘ being had ;”" they 
chuckle to themselves at the very thought of it. 

If an employer wants a man, and his reputation in the locality is 
such that he cannot get one, if he is south he sends his advertise- 
ment north ; then, perhaps, many men will put a hand one after 
another into a wasp’s nest. 

The Cyclists’ Union puts boards up, ‘ This hill is dangerous ;” 
could not our D. and C, Society put up a similar one here 
and there! As regards the other letters, I have known the 
draughtsman that would show, on his drawing, beams to carry a 
floor going through a fly-wheel, and I have also known the 
employer who made his machinery fit his estimate, and worse than 
that. 

Now, Sir, if a grocer may call himself a civil engineer, why 
not an oven-door designer call himself a draughtsman’ As things 
are at present, a man with money will go into any business where 
there is a prospect of making more—to wit, the Hooley revelations. 
Then why not a tracer speculate as a draughtsman / 

I cannot understand ‘‘ Oppressed Employer's” letter, not being 
one of the sort of men to whom he refers. I have been in a few 
offices, and I have to hear the remark made for the first time ‘‘ that 
one-half consider the other half no good.” I am inclined to think 
it was what ‘‘ Oppressed Employer” thought of his fellow-work- 
men, from the fact that he cannot get a man to suit him. Yet he 
has trained an apprentice to suit his ideas of what a man should 
be. I imagine his apprentice would be a little Klondyke to some 
enterprising engineers, WILL Barrie, 

September 23rd. —- 

Str,—I have read with much interest and not a little disgust the 
series of letters on the position of draughtsmen in your issues of 
ae 9th and 16th. 

fully agree with H. Austin, and think that ‘‘ Disgusted” is right 
in relation to the good draughtsmen ; but I must say that I take 
‘Oppressed Employer's” statements with a large pinch of salt. 
Owing to the ignorance he displayed with regard to drawing- 
office methods, | fear that his drawing-office must be a very 
inferior and small one-horse show altogether. 

Judging from his letter, | am not surprised to hear that a 
draughtsman told him that no man worth his salt would work 
with him, and it gives a very fair idea of his mental calibre and 
intellect. 

I would recommend ‘‘ Oppressed Employer” not to rush into 
print again in a technical journal, where a little knowledge of the 
subject is required, but confine himself to fiction, in which line | 
am sure his efforts will be attended with more success. 1 am sure 
his little story of the 631 draughtsmen is particularly worthy of 
publication elsewhere. I wish him success with his office-boy 
draughtsman hybrid. UNOPPRESSED EMPLOYER, 

Glasgow, September 20th. 





Sin, —Referring to the correspondence in your paper on the 
position of the mechanical draughtsman, the letter of your corre- 
spondent, the ‘‘ Oppressed Employer,” needs little comment ; his 
letter shows what a ‘‘ very shrewd judge of character” he is. He 
is well known to most draughtsmen who have worked in two or 
three drawing-otfices. He suffers from bilious attacks. 

As to your correspondent ‘‘ Disgusted,” if he isso ‘‘ humbl¢ and 
forbearing” as to ‘‘put up with all kinds of humbugging and 
bullying” and ‘‘ bear the brunt of mistakes made in ‘ae ee,” 
he deserves nothing better than to have his wages ‘reduced to 
that of the penniless clerk.” It is, unfortunately, to men of no 
spirit that the low wages of the draughtsman is largely due. 

September 20th. A DRAUGHTSMAN. 





BEST YORKSHIRE IRON. 

Sir,—While thanking your correspondent ‘‘B. Y. I.” for the 
careful attention he has given to my article, I would like to say a 
few words regarding the points raised in his letter. 

First, with regard to the turning down of the 2in. diameter 
tensile piece, | admit that this perhaps hardly gives such a good 
result as the test of a bar as rolled, but an engineer is often limited 
by the size of the testing machine, and precluded from testing bars 
of full section ; also in this instance no question could be raised 
as to the result of the test, as a reduction of area of 52 per cent. 
is shown, ; 

Next, with regard to the fracture test, I might have stated that 
the comparison of various sives of iron was to be made against 
pieces of approximately the same sectional area, 2in. diameter 
being compared with Zin. diameter, and jin. with 7in, The 
indication of quality, as shown by the appearance and size of the 
crystals, is, of course, a matter of experience ; and it would not be 
easy to lay down in a short article any description of these which 
would convey meaning to those unacquainted with the subject. 

Referring to the alternate bands, the case which I ought, 
perhaps, to have quoted was that in which a bar—which had less 
work put upon it than the remainder—had been included in the 
pile, this causes poor results in the tensile test, low elongation 
and reduction of area owing to the crystalline and non-ductile 
portion breaking before the remainder of the bar; which in the 
case of the bending test is often more apparent, especially when 
the crystalline band occurs on the convex side. 

In no case could one call iron satisfactory which consists of two 
distinct irons widely differing in ductility, as shown by this differ- 
ence in structure. I need hardly state that I was not speaking of 
best Yorkshire iron when I referred to these bands, or that I fully 
endorse all the statements that have been made as to the necessity 
of using best Yorkshire iron for certain classes of work. 

Newcastle-on-Tyne, Georce T, GLOVER. 

September, 27th, 





HOUSE CISTERNS. 


Srr,—‘‘M, R.” in THe ENGINEER of September J6th agrees that 
cisterns are ‘‘a necessity’ for storage of water for domestic use, 
but the necessity is still greater in large hotels, factories, and 
for all trade purposes, and that the cisterns should be entirely 
closed. ‘*M, R.” has agreed to all the points contained in your 
article of the 26th August and “‘ Aquarius” of September 2nd, 
but is desirous of making a difficulty of manufacturing closed 
cisterns to carry the same pressure as the present lead service pipe 
is already subject to. In how many cases is it 200 1b. per..square 
inch? A water company having that pressure at: command ought 
to be able to earn a good revenue from water motors,elevators, 
&c.; a system of hiring out might be arranged, the same as the gas 
companies are doing with stoves, 





There can be no difficulty in making a closed cistern to stand the 
pressure maintained at any waterworks. The “Simplex ” cistern 
1s a strong circular wrought iron galvanised closed cistern ; no such 
complications as overflow pipes or reducing valves can be necessary, 
and corrosion in galvanised iron cisterns is something that I am not 
acquainted with. There is no difficulty with the air valve, and the 
pipes as well as the cistern being covered, the frost cannot affect it. 
‘*M. R.” recommends a huge cistern locked up, to serve several 
houses, no matter who the owners of the property may be, and a 
caretaker to be appointed to clean the cistern regularly. Would 
any water engineer recommend such a plan! Why not have 
appointed some person to clean out the old cisterns which have been 
so rashly removed’ I have this plan in operation at present, but no 
caretaker, nor two caretakers, can keep that tank full of water, for 
one or the other of the tenants will persist in letting the taps run, 
on purpose to keep their neighbours out of water. ‘“ M. R.” 
would not submit to being dependent for his water from a cistern 
that several houses were drawing from ; why should not the small 
houses be supplied with cisterns and proper fittings exactly tho 
same as ‘‘M. R.”! Most houses now being built at £25 per annum 
are provided with a water-closet and a bath, and every tenant 
expects to have his own supply, whether constant or intermittent. 
““M. R.” seems to doubt the East London Water Company's 
engineer’s figures—25 gallons per head per day. Surely we are as 
capable of measuring 25 gallons per h r day, and ascertaining 
whether the mains are leaky or not, as “OL R.,” who presides over 
the ‘‘one town” in the United Kingdom which was so wasteful that it 
became necessary to supply by meter. It would be interesting to 
know where this one town is situated, having abolished every cistern 
and each service metered through a ‘‘suitable meter.” ‘ M. R.,” 
like most meter advocates, quotes the systems in America and 
abroad ; but even in America they do not resort to meters until they 
are consuming, say, 200 gallons per head per day, and when adopted 
the minimum of the former rates is paid, 1 suppose ‘‘ M. R.” had 
no shares in the Odessa Water Company, which supplied by meter. 
The fate of that company disposes of the argument about dirty and 
clean housewives, and the saving of soap, &c. The suitable meter 
seems to be the principal item in ‘‘ M. R.’s.” letter, and it is inferred 
that if this suitable meter was attached to every service pipe in the 
East End of London, the same as in the ‘‘one town in England,” 
all trouble would cease, the London County Council would be happy, 
and “the tenants would not have to pay for that which they do 
not receive nor for their neighbours’ waste.” 

The cost of the meter system for London, the Welsh supply, the 
trade supply by meter, next door to the intermittent supply, and 
such other newspaper schemes, cannot benefit the readers of THE 
ENGINEER, and it remains for “‘M. R.” to state the name of the 
‘one town” supplied by meter, with a description of this suitable 
meter and a sketch describing how he would supply a whole 
street of small houses owned by numerous owners with one suit- 
able meter in the same manner as suggested with reference to the 
one huge lock-up cistern. SUPERINTENDENT. 

September 27th. -—— 


Sir,—The letter of your correspondent ‘“‘ M. R” is an admirable 
example of what is known as begging the question. He first 
postulates certain conditions which do not exist, and then says that 
my cistern would not comply with them. Thus, for example, he 
stipulates for the storage of about 100 gallons of water; such a 
quantity is wholly unnecessary with the “constant” supply. For 
an average household a storage of about 14 gallons would, under 
the conditions I have stated, be ample. A storage of four gallons 
has been found to remove all trouble at the East End. Then he 
states that my cistern would have to be made to carry a pressure 
of 200 lb. on the square inch. Will he have the goodness to 
mention a single town in Great Britain of any size which has service 
pipes under a head of 430ft.? The pressure in the lower parts cf 
Rochester is 80 lb., and in parts of Sheffield there is a pressure of 
100 lb. A galvanised steel vessel 12in. in diameter, and the plates 
kin. thick, would be perfectly safe under a pressure of 200 'b. 
If your correspondent were an engineer, he would know that the 
difficulties which he raised concerning the float for the air valve, 
&e., have no existence outside his own brain. 

I am myself a great believer in the meter system, but your corre- 
spondent cannot I fancy name a meter suitable for home consumers 
which will stand 200 lb. pressure and register accurately. 

Sepember 20th. AQvakivs, 





SAND FOR CEMENT. 

Sir,—I send you on a separate sheet copy of tests | made on 
interstices of sand from a Californian mill, and also on stream sand. 
My object was to find out the proper proportion of cement, this 
being a very expensive article in some inland parts of South 
America, With this in view, the experiments go to show the 
importance of careful washing to remove the slime from the tail- 
ings. To give a definite idea of the sand, I give the screen number 
and sieves passed through :— 

Experrments on Sands from Californian Stamp Mills, de. 

(1) Screen Nos. 45—50, unwashed tailings from settling pits.—Volume 
of vessel, 32 0z. Water to fill up to mark, with sand (32 oz.) by measure 
= 154 oz. .”. per cent. interstices = 100 Ani = 48°5. 

(2) As above, but carefully washed and exposed to heavy rain for three 
days.—Volume of sand, 4 cz. Water to fill up to mark, 4} oz. .. per 
100 x 4°25 _ 
—— = 

(3) Stream sand, with ancient native battery tailings washed and 
dried.—Volume of sand, 10 oz. Water to fill up to mark, 3 oz. .. per 
cent. interstices = 30 per cent. 

The measures used were photographic glass measures and weights. 


cent. interstices = 


Fineness of ahore Sands.- Weight of Sard on cach Steve, 
180 ¢frains Net. 
No. 40 sieve.—After sifting, remainder — 30 grains. No. 2. Per cent. 
= 80 X 100 5.95, 
480 
No. 36 sieve.—Practically all passed through, the remainder being too 
small to weigh accurately. 
Stream Sand No. 3.—Wetght of Sand on each Sieve, 480 Grains. 
No. 40 sieve, after sifting remainder = = grains, per cent. =. 
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Remarks. 

Sand from Californian mill—examined by powerful magnifying glass— 
mixed quartz and granite (syenitic) grains rather rounded, with lum) s 
of slime varying from a small pea to barely visible, and pyrites small im 
quantity. 

Sand from stream, examined as above, clean and sharp, and but 
little pyrites. Components similar to above. 

In measuring the water into sand vessel no allowance was made for the 
contraction of the dry sand when wetted. The sand was filled in lightly 
in small quantities, and gently tapped till the vessel was full to the 
mark. The water was then poured in till it reached the same mark. 

The contraction of the mill sand was observed to be, approximately, 
1°5 per cent. 


3, Selborne-place, Littlehampton, 
Sussex, September 12th. 


Geo. T. PARDOE, 





WIND PRESSURE. 

Str,—In your leader of the 16th inst. you credit Sir J. Wolfe 
Barry with being ‘the first engineer of eminence” to question 
the received estimates of wind pressure, but this is incorrect. If 
you will refer to the record of the erection of Cleopatra’s Needle 
on the Thames Embankment in your back numbers, you will see 
that this subject was then fully discussed and the acknowledged data 
disputed, and that instead of Sir J. W. Barry having now broken 
new ground he has but travelled over an already well-beaten road. 
Thus much in common fairness to those to whom the credit is due. 

September 22nd, Gro, E. NEWTON, 
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“Tas ExcIncer” 
CONTRACTS OPEN. 


NORWEGIAN STATE RAILWAYS. 

TENDERS are invited by the Norwegian State Railways 
Administration for the supply and delivery of 80,800 fish- 
plate screws in accordance with the accompanying sketch, 
of which 5000 are to Fig. 1, 10,000 to Fig. 2, 19,000 to Fig. 3, 
27,800 to Fig. 4, 17,000 to Fig. 5, 2000 to Fig. 6. Tenders in 
sealed envelopes, marked ‘‘ Laskeskruer,” should be addressed 
to Jernhanestyrelsens, Expeditionskonter, Christiania, and 
should reach this address by 7 p.m. on October 5th. A 
copy of the conditions of contract—in Norwegian—may be 
examined at the Commercial Department of the Foreign- 
office any day between 11 a.m and 5 p.m. 





HOW DR. HOPKINSON WAS KILLED. 





Tue late Dr. Hopkinson was so well known to many 
of our readers that the following account of the manner 
and circumstances of his death—for which we are 
indebted to a contributor to our contemporary the Echo 
—will, we feel sure, be read with melancholy interest. 


The accident to Dr. Hopkinson was the greatest tragedy that 
has ever taken place in the Alps. Three of his children, two 
daughters and a son, perished with him. Never before have four 
English people, members of the same family, been killed together ; 
nor, so far as my knowledge goes, of any other nationality. Never 
before have two girls been killed. Indeed, I believe I am right in 
saying that heretofore, only one fatal accident has happened to a 
woman in climbing, namely, when Miss Sampson was killed by 
falling stones on the Trift in 1895. Seldom has so serious an accident 
happened on so easy a mountain. No element of tragedy was 
wanting, as the narrative which follows will show. 

In my former papers I stated that we made our way direct to 
\rolla on arriving in Switzerland. The whole of the Hopkinson 
family were stopping, as was their custom, in the Hotel Mont 
Collon, They had come there every year, for eleven or twelve 
years past, and were well known to all the habitués of the place, 
and to all the local guides. Just as we arrived there the eldest | 
son left for Australia, and Dr. Hopkinson and his younger son 
went over the mountains into the Zermatt Valley, intending to 
climb the Dent Blanche and the Matterhorn on successive days—a 
truly gigantic undertaking, not from its difficulty, but from the 
great length of both expeditions. 

Subsequent events have made it impossible for me to forget the 
Sunday that opened the week that was to end in the blackness of 
My companion and myself joined the congregation 
which assembled on Sunday morning at the English Church service 
in one of the rooms of the hotel. I don’t know why, but one lady | 
sitting in the front of the congregation attracted my attention. 
As, after the service, I passed out through the front door of the | 
hotel, that lady, surrounded by her daughters, was chatting to | 
some friends about her husband and son absent on a climbing ex- | 
pedition, and about another son, just gone to Brindisi, en route to | 
Australia. Thus first [ learned that she was Mrs. Hopkinson. | 
Some women, under the circumstances, would be anxious and | 
worried. Her calm, cheery courage, so characteristic of English 
women alone among the women of the earth, struck me. Little 
did anyone dream that before a week had rolled by she would | 
have need of all her courage, and that two of those bright, healthy | 
girls would be numbered with the dead. | 

On Tuesday evening Dr. Hopkinson and the younger boy 
returned. They had not accomplished their great plan. Abandon- 
ing the idea of ascending the Dent Blanche, they had climbed the | 
Matterhorn only. The boy seemed quite fresh when he returned ; | 
but I fancy that Dr, Hopkinson, who was forty-nine, but who 
looked older, had run pretty near the limits of his strength. | 

The following night—Wednesday—was the last we spent at 
Arolla. After dinner Dr. Hopkinson and his elder daughter, with 
two friends, came into the smoke-room to play a quiet rubber of | 
whist. Next morning, when we came down to breakfast, they had | 
already gone out on an expedition. In the afternoon we left for | 
the Bertol Hut, intending to do some climbing on the Friday. The 
afternoon was very hot. Just as we reached the edge of the snow 
we met the Hopkinson party. Miss Hopkinson and her brother, | 
sun-burnt and full of life and health, were coming down very fast, | 


bounding over the stones and snow, accompanied by young friends, | dents as these are not likely to forward Durban’s ambition to be- | basic steel plates at £6 5s. to £6 10s., and bars, angles, and i 


Dr. Hopkinson, with a young guide or porter, whom I did not | 
know, carrying a rope, came later, Again I thought that | 
Dr. Hopkinson and the guide seemed less fresh that did his 
children. | 

Of the accident itself I cannot speak at first hand. I can only 
relate what those who were in the hotel at the time, and what 
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guides, wLo knew the mountain well, have since told me. Friday 
was the eighteenth birthday of the boy, and the happy event was 
celebrated by a dance at the hotel in the evening. During the 
day the family had visited the little Blue Lake below Arolla. Dr. 
Hopkinson took his rope with him, and on a rock by the lake gave 
his youngest daughter, who was not a climber, some lessons in 
rock-climbing on the rope. 

At half-past seven on the Saturday morning they started for the 
Petite Dent de Veisivi. They had a rope, but no axes. I under- 
stand the mountain is almost wholly a rock climb, in which case the 
axes might be not only useless, but an encumbrance. Dr. Hopkinson 
knew the mountain well, and, it is reputed, at least by the ordinary 
way up, to be very easy. When they did not return to dinner, it 
was feared some slight accident must have happened, or something 
unforeseen must have occurred, though no real alarm was felt, as 
Dr. Hopkinson was such an experienced and cautious climber, and 
the mountain was sv well within his powers, His son also was an 
excellent mountaineer for his age, and was a big, strong boy, 
though very youthful in appearance and manner, and Miss Hop- 
kinson had also considerable experience. 

As the evening wore on search parties were despatched. Every 
man in the hotel, however tired, volunteered. The guides, o 
course, lent their help, and up till two on Sunday morning parties 
were leaving the hotel, where grave anxiety began now to be felt, 
but the terrible reality was hardly dreamed of. 
morning two young Englishmen and a guide saw a ghastly sight. 
On the moraine under the mountain lay the four bodies, terribly 
mutilated, as the victims of a mountain accident always are. The 
rope was unbroken, though they had fallen 800ft. Father and 
children had died together. 

The cause of the accident can never now be known. If anyone 
could throw light on it, it would be the search party who found 


them. One of these, at least, was a good climber, who knew the | 


mountain. I have been told that Dr. Hopkinson was grasping the 
rope with both hands. I do not know whether this 1s true ; if it 
is, I should judge that his children all lost their footing before he 
did, and that he made one last desperate effort to save his dear 
ones, 

A guide who knows the mountain well told me he thought they 

must have fallen when traversing outside a rock gendarme above 
the place where they were found. But the accident is to me in- 
explicable. I cannot join with those who rushed into print to 
censure a brave man who wasdead. The mountain was well within 
the powers of Dr. Hopkinson, and he had every reason to suppose 
he was undertaking a perfectly safe expedition. He was accus- 
tomed to guideless climbing, and much superior in knowledge and 
skill to most of the guides of the valley. I suppose someone must 
have slipped, but I should have imagined that even in that case 
the other three would have held the fourth. They must have been 
taken by surprise or the accident could not have happened, I do 
not know whether stones fall on the Petite Dent, but I can hardly 
conceive that any foreseeable danger would have overwhelmed 
such a party. 
All that day and all the next night guides kept watch by the 
bodies. The lights of that awful vigil were visible all night long 
For the place where they fell was 
in full view of it. Had anyone in the hotel been watching the 
mountain with a telescope at the time of the accident they would 
have actually seen the party falling. On the Monday the bodies 
were reverently carried down to the little hamlet of Satarme, 
where an inquest was held and a most impressive funeral service. 
The chaplain and all the visitors from the Mont Collon, and many 
of the simple peasantry of the valley, united to pay this last 
respect to the dead. 

For the brave woman who was so suddenly called on to face trial 
as heavy as ever fell to woman’s lot, all true men and women can 
feel nothing but the profoundest sympathy. 








ENGINEERING NOTES FROM SOUTH AFRICA. 


(From our own Correspondent.) 

THE coal industry is going ahead in Natal, where a Government 
Commission has just been appointed to consider the best means 
of encouraging the industry and cheapening coal at Durban. That 
port’s prospects as a coaling station, however, have been rather 


At five on Sunday | 


————————. 
=—: 
| either involve an extensive water-supply scheme as well, of 
| dry-carriage system will have to be A Baar The advocates? 
| the Liernur system have seen their opportunity here. ani hh of 
| been working | energetically to impress it upon the favo _ 
the Town Council and the ratepayers. On the other hand “a 
system, which is already in use on the Rand for mine sanitat 4 
has been vigorously attacked as a method of dealing with th . 
| sewage of the entire population of the municipal area, It looks s 
| if a very heated controversy will be excited on the matter, 
happily, the Johannesburg Town Council does not enjoy thet 
reputation for absolute disinterestedness which ought to attach ¢ - 
| representative public body. Small-pox is epidemic in the ‘ton 
| just now, and the necessity for some improvement in the town's 
| sanitary arrangements is therefore imperative. . 
| A very strange incident is reported at one of the Witwatersrand 
| mines, A Kaffir, who was employed about the plant on the su 
| face, went mad through the effect on his brain of the noise of the 
| machinery, He wandered about endeavouring to repeat by 
motions of his limbs and body some of the principal movements d 
the machinery, until he was taken into custody. 








AMERICAN ENGINEERING NEWS, 
(From our own Correspondent.) 


Cast steel in locomotive construction.—The great extent to which 
cast steel is being used in locomotive construction, and the saving 
in weight which accompanies its use, is shown by the following 
list of parts which are now frequently made of cast steel instead 
| of cast iron or wrought iron, The approximate saving in weight 
is about 7200 lb., with an increase in strength and durability ;— 


Weight 











‘ Weight Total 
poe each in | each in saving in 
castiron. cast steel weight, 
Tbs. )bs. lbs, 
Driving wheel centres. . 4 3400 2300 4400 
Bogie wheel centres 4 150 125 100 
Back cylinder heads 2 462 300 824 
Steam chest covers 2 400 300 200 
Pistons Se ey ae 2 220 135 170 
Pilot or coweatcher plates... .. 2 — 50 Forging 
| Centre casting of bogie truck . 1 1560 980 620 
| Crossheads .. .. .. 2 - 239 a 
| Fire-box expansion pad 2 — 25 Forging 
| ” ” ” 3 ra 60 * 
ee 19 2 2 80 H 
Driver spring equalisers 2 -- 215 = 
Bogie ,, if 1 e 150 Rm 
Valve yoke 2 — 65 Be 
Brake equalisers .. .. 1 — 3 - 
Brake fulcrum bracket 2 250 $6 
i” eee 2 _ 2675 fe 
Pedestal brace ; 4 -- 38 
Guide safety strap. . 2 -- 0 
Guide bracket.. .. 4 26 Pa 
Dome cover .. 1 310 200 110 
Excentric strap 4 190 150 160 
Brakeshoe a ee 4 45 36 36 
Coupler knuckle .. 1 35 Forging 
Guide yoke J 1 8000 ‘s 
Main brake lever .. 2 0 . 
Reversing lever .. .. 1 220 ye 
Deck plate or footplate 1 1350 00 5a0 
Rockerarm .. .. .. 2 122 100 M4 
Front drawbar and head 1 125 75 50 
Spring saddlc.. .. .. 1 40 Forging 
Bogie axle-box : : 4 16 140 144 
Driving axle-box .. 4 AS 400 472 
Reversing shaft 1 210 Forging 
Bulkhead doors on the cruiser Chicago. —The cruiser Chicago, which 
has recently been fitted with new engines at the Brooklyn navy 
yard has eleven of its coal bunker openings in the water-tight 
bulkheads fitted with the Cowles vertical sliding doors operated 
by hydraulic pressure. ‘Tests made with these doors show that 
they will close successfully through piles of coal and against a head 





| of water. The doors are of jin. steel plate, with vertical stiffeners 
| of angle iron, and fitted with a bronze blade to force a way 
| through a coal pile lodged on the sill, The door is tightened 
| against its seat when closed by travelling rollers and a wedge 
| bar, which at the end of the stroke forces the door inward. The 
| hydraulic pressure is supplied by a Worthington pump and an 
| accumulator, placed below the protective deck, with 4in. mains 
| leading to the doors. The piston-rod of the operating cylinder is 
| attached to the door, and a re from this cylinder leads to a tell- 
tale at the operating station which always shows the exact position 
| of the door. The emergency gear for closing all doors consists of a 
| cylinder whose pyc operates the bye-pass cock on the 
| accumulator, with a corresponding tell-tale and controlling valve 
| in the conning tower. To prevent the danger of imprisoning men 
| by this automatic operation of the doors, the closing device for 
| each door has a liberating valve controlled by a spring. A man 
| approaching the door opens this valve and thus temporarily arrests 
| the operation of the device until he can escape. When the spring 
valve closes the normal conditions are restored, and the door is 
then closed. The operation and control of the door are quite satis- 
factory, but there is the objection of introducing still more com- 
plicated apparatus to the equipment of a warship. This latter 
| condition, however, appears to be almost inevitable in view of 
| the development of the modern man-of-war as a huge machine in 
itself, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tue Birmingham iron and steel and coal market to-day was 
strengthened by the announcement of the decision of the miners 
in the federated area to accept the terms of the coalowners for an 
immediate advance of 2} per cent., and after that the establish- 
ment of a Conciliation Board. It is felt that, under these circum- 
stances, the price of fuel will be maintained, and that concessions 
| in iron and steel values cannot therefore be expected. There is 
also a feeling of relief that the wages question in the federated 
area, which means the greater part of the kingdom, is virtually 
settled for a period of two years and three months. 

Pig iron was firm this—Thursday—afternoon in Birmingham at 
last week’s prices, and some contracts for next quarter were con- 
cluded at slightly higher figures. Best Staffordshire all-mine was 
66s, 6d. to 60s, 6d. ; ordinary ditto, 52s, 6d. to 55s.; part-mine, 
46s, to 48s.; and cinder, 42s, 6d. to 43s, 6d, Foundry pig iron of 
all qualities was very scarce and dear, popular foundry sorts being 
obtainable at 45s., part-mines at 51s, to 53s,, all-mines 67s. 6d., 
and cold blast 97s. 6d. upwards, : 

The steel trade keeps very active. Steel firms are heavily 
booked for bars, plates, billets, and sheets, and the higher level of 
prices in the Northern steel trade is causing many purchasers of 





prejudiced by the fact that a merchant vessel has lately been 
aground for some days at the entrance to the harbour. The | 


| accident was not, however, due to the silting up of the channel, 


but to the fact that a strong wind drove the vessel on to the un- | 
dredged bank of sand at the side. All the same, such little acci- | 


come one of the recognised coaling stations for British warships, | 
Discussion is still going on concerning the construction of a | 
- sewerage scheme for Johannesburg. It is probable that | 
fore long tenders will be called for the work. the water | 


supply of the town is not at present adequate for the carrying out 


of a proper water-borne system of sewerage, the new scheme will | 


that material to place their orders with Midland producers. Less 
Northern steel is being offered in this district, but Welsh steel is 
—_ oe into competition with native makes. Best Siemens 
blooms and billets are this week quoted £5 to £5 5s., and Bessemer 
sorts 5s, Midland and Staffordshire steel firms — 
about £6 to £6 5s. The steelworks at Bilton and Brierley Hill 
= —_ well employed with good July contracts still to be com- 
eted. 
\ Finished iron manufacturers report the receipt of better orders, 
both on home and on shipping account, and more particularly front 
Australia and from the Cape. Marked bars remain at £7 10s. 
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for this description are reported a fair average for 
Current of a year, though it is well known that it has pirate a 
this jeal from the competition of steel. Marked bar prices have 
good ithout alteration for nearly two years, and one of the six or 
7 “istrict firms known as the “list” houses is now understood 
eight © rocess of reconstruction. Second-grade marked bars con- 
tore merchant sorts, £6 10s.; and ‘‘common,” £5 17s. 6d. to 
tinge With reference to the sheet iron trade, galvanised sheets are 
£08 ened by the advance in spelter, which hasrisen about £4 per 
§ during the past few months. Galvanised corrugated sheets of 24 
ton @mire quoted £10 58. to £10 10s, f.9.b, Liverpool. Black sheets 
peter request than of late at £6 10s, to £6 12s, 6d. for doubles 
—. lattens, £7 upwards ; and singles, £6 5s, to £6 7s. 6d. 
ee are £6 5s. to £6 10s.; gas strips, £5 17s. 6d.; nut and hurdle 
res 15s.; and rivet iron, £8, 





=> 


NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 
Manchester. Although the steady upward move to which I have 
. ly referred is being fully maintained, there would seem to 
position in some quarters to question whether prices are 
not, for the present at least, sufficiently high. The upward move 

*0 far has been very cautious, and this is fully borne out in dis- 

cussing the question of prices with the representatives of some of 

the largest ironworks in the district. Both makers and manufac- 
turers have felt that their order books justified much higher prices 
being obtained ; but they have had to take seriously into con- 
sideration surrounding conditions, not only in the home trade, 
but the possibilities of competition from abroad, and this has 
placed what has been really a healthy check upon any too rapid 
advance in prices. The position as regards the demand for all 
descriptions of both raw and manufactured material continues in 
every Way satisfactory ; and there is no present indication of any 
falling off in the activity throughout all the principal iron-using 
branches of industry. Amongst loom makers and some manufac- 
turers of spinning machinery business is perhaps not quite so 
brisk as it might be ; but all other sections of engineering report 

a continued pressure of new work coming forward, which in many 
cases is in excess of what establishments can entertain, except 
where deliveries can be deferred well into next year ; this remark 
applying especially to all branches of machine toolmaking, boiler- 
making, locomotive and stationary engine building, and electrical 
engineering. . ‘ : . 

The iron market here in some directions has not been quite so 
active during the past week ; somewhat of a lull is reported in pig 
iron buying as compared with the large weight of business doing 
recently, and parcels offering through second hands might perhaps 
be bought in isolated cases at a trifle under full rates. Makers are 
allexceedingly firm at their full quotations, and many of them 
have so little iron to offer that they are quite indifferent about 
booking new orders. Although business, if anything, was rather 
slow on Tuesday’s market at Manchester, there were fairly large 
inquiries which may be taken to indicate considerable business 
coming forward, and the general tone is one of confidence with re- 
gard to the future. Local brands remain at about 47s. 6d. for 
torge to 50s, 6d. for foundry, less 24; Lincolnshire 45s. for forge 
and 47s. 6d. for foundry ; and Derbyshire foundry now averages 
hls. net, delivered equal to Manchester. Middlesbrough is 
rather stronger, if anything ; good-named brands, delivered by 
rail, Manchester, are not quoted under 51s. 10d., and it is excep- 
tional where sellers of ordinary good mixed brands would go 
beyond about 3d. below this figure, although at the Manchester 
docks there are some rather cheap els of Middlesbrough, which 
are offering at about 49s, 6d. to 50s. net cash. Prices for Scotch 
iron have shown some irregularity ; but, delivered Manchester 
docks, Glengarnock could scarcely be bought under 51s. 9d. to 
52s, and Eglinton 52s, 3d. to 52s. 6d. In anticipation of arrivals 
next month, American iron is now being quoted rather more freely, 
47s, and 47s, 6d. being the minimum, with 49s. and 50s. for special 
brands at docks, 

Finished iron makers report an active demand in all departments, 
except for sheets, and prices are steadily hardening. For Lancashire 
bars the minimum quotations remain at £6 to £6 2s, 6d., but 
North Staffordshire qualities have been advanced to £6 53, and 
£6 7s. 6d.; and the Lancashire hoop makers, at a meeting on 
Tuesday, put up their list rates 5s. per ton, the quotation for 
random lengths, delivered Manchester district, being now £6 15s. 
perton. Sheets remain at £7 to £7 2s, 6d., delivered Manchester. 

In the steel trade an exceedingly brisk tone is maintained, with 
a continued upward tendency in prices. Ordinary No. 3 foundry 
hematites are not now quoted under 62s, 6d. to 63s. 6d. and 
64s,, less 2}, delivered Manchester. Local-made billets are yuoted 
#4 lls, 3d. net ; Lancashire bars, £6 10s.; with other qualities, 
% lds. up to £6 17s. 6d.; common steel plates, £6 lds. to 
£6 17s, 6d.; and boiler plates, £7 5s, to £7 10s, delivered Man- 
chester district, 

_An exceptionally active demand comes forward for all descrip- 
tions of manufactured metal goods, especially to meet the re- 
quirements of general engineers, boilermakers, locomotive builders, 
and for marine work, and prices are exceedingiy firm at the full 
list rates ; for yellow metal plates, however, a somewhat unaccount- 
able reduction of 3d. per lb, on the list rates has been this week 
announced, the only explanation of which would seem to be that 
competition from outside sources has been brought to bear upon 
some special line of business in this particular branch of the 
metal trade, 

A very compact electricalj plant, suitable for small lighting in- 

stallations, has been designed by Messrs, Stanley, Davies, and 
Pollard, of Hyde. This plant consists of a non-condensing steam 
dynamo engine, and a dynamo of the inverted type, with plain 
ring armature combined on one bed, for which it is claimed that 
there is no sparking, whilst the rise in temperature does not exceed 
60 deg. Fah. The engine is of the “Sentinel” type, fitted with 
an automatic expansion governor, and self-oiling throughout, and 
itis so designed as to be economical in the consumption of steam, 
Whilst it runs without noise or vibration. The plant is made in 
various sizes, ranging from five electric horse-power, with 100 Ib. 
steam, to 35-horse power, and to supply from 50 to 390 sixteen- 
candle lamps, One of the large plants has just been ordered 
by the New South Wales Government. 
_ Messrs, Hartley and Co., Manchester, have brought out an 
improved steam valve, the special feature of which is that the face 
can be easily removed when required for renewalor repair, and it is 
further claimed that the face is not liable to injury through the 
action of sand or grit, or from the wire-drawing of steam. The 
firm has also designed an improved renewable face valve specially 
adapted for high pressures, and which is tested to 5001b. before 
caving the works, 

The Ardwick Engineering Company, of Manchester, have in hand 
a number of launch engines of the ‘‘Compact” type for shipment 
‘o Calcutta, and are executing an order from the Falkland Islands 
for fitting up a launch with ‘‘Compact” engines, boilers, pro- 
Pellers, shafts, stern tubes, &c. Other work in progress includes 
several compound surface-condensing launch engines, which are to 

sent away to Russia and Finland. 

. | understand that the contracts for the first portion of the build- 
ig in connection with the new Midland Hotel, which is to be 
wont in Manchester, have been placed with Messrs, Edward 

'ood and Co., Limited, of the Ocean Ironworks. The erection 
= include about 2000 tons of constructional iron and steel work, 
‘ ye ne stanchions and girders, some of the latter weighing 

tons each, 
an scarcity of water in London, Maidstone, and other places 
- =. has been experienced of late, has no doubt directed attention 
" © improved methods of obtaining supplies, and as I had occasion 

ey to visit some of the installations that have been carried 
out by Mr, Thomas Matthews of Gorton, who succeeded in obtain- 
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ing largely increased supplies for manufacturing and other 
purposes by means of his well borings and special arrangements of 
pumps, to which I have previously referred, perhaps a few notes 
might be of interest. The work carried out by Mr. Matthews 
embraces all sizes and dimensions of borings, from 2ft. diameter 
to about 4in., and designed for supplying quantities ranging from 
30 gallons per hour, pumped by hand, to 40,000 gallons per honr, 
requiring a large steam engine to do the work. Mr. Matthews has 
at present in progress at Bristol an installation in which 
he is preparing for a delivery of nearly 30,000 gallons per hour, 
day and night, if required, the work being performed by a gas 
engine, whilst in Bradford, Yorkshire, he is at work on a boring, 
to deliver about the same quantity, but in this case the driving 
power is obtained from one of his patent steam pumps. In Liver- 
em a large pump has also recently been fixed, and similar work is 

eing carried out at Newport, whilst Mr. Matthews has just com- 
pleted in the Midlands a ot be which yields 6,000,000 gallons per 
week at a pressure of 201b. at the surface, equal to a fountain 
rising to a height of over 40ft., the weight of water delivered being 
about 165 tons per hour. 

Messrs. Clay and Walmsley, of Bolton, are introducing several 
improvements in fittings designed to protect the mantles of in- 
candescent gas burners from the damaging effects of vibration. 
Amongst these is a new design which they have styled the ‘‘ Float- 
ing Bunsen” anti-vibrator. In this arrangement the Bunsen 
portion of the burner is entirely disconnected from, and has not 
the slightest contact with, the gas supply pipe, and in its con- 
struction no tubes of any kind are used, and india-rubber fittings 
are altogether discarded. Mr. Clay, the inventor of the above, is 
also preparing aspecial “‘ Floating Bunsen” incandescent high- 
power gas burner. 

Uncertainty as to probable developments in connection with the 
wages question has during the past weex tended somewhat to 
create an unsettled feeling in the coal trade of this district, and 
temporarily this has brought about some amount of extra buying, 
both on the part of merchants and large consumers, with a view 
of covering any possible eventualities. During the last few days, 
however, this has fallen off ; but altogether apart from any out- 
side and exceptional influences, trade, taking it all through, is in 
a very healthy condition. The better qualities of round coal still 
move off only moderately for house-fire purposes, but the demand 
for these is gradually increasing, and with the close of the month 
there has been a hardening up in prices where the full advance 
had not been previously put in operation. 

At the pit mouth current quotations are firm at 11s. to lls, 6d. 
for best Wigan Arley ; 10s, to 10s. 6d. for seconds Arley; 9s, 6d. 
to 10s. for common house coal. Steam and forge qualities con- 
tinue in active request, with collieries readily moving off all their 
output, 7s, 6d. to 8s. representing about the average figures for 
good qualities at the pit mouth. Engine classes of fuel, which 
have recently been somewhat irregular, owing to surplus supplies 
offering from outside districts, are in a rather stronger position. 
The output of some descriptions of slack is stil] rather in excess of 
requirements, but generally there is no great pressure of supplies 
offering in the market, and not only are prices firm at the 
advanced rates, but on forward contracts representatives of the 
leading collieries are mostly holding out for an advance on 
present prices, Common slack averages 3s. 6d. to 3s. 9d.; medium, 
4s, 3d. to 4s, 6d.; and best sorts, 4s. 9d. to 5s, 3d. at the pit. 

For shipment any extra demand is gradually disappearing, and 
this branch of trade is settling down to something like its normal 
condition. Ordinary steam coal now averages about 9s. 6d. to 
9s. 9d., but special prices are still being obtained in odd cases, and 
10s. to 10s. 4a. represent figures that are being got for some of 
the better qualities of steam coal, delivered Mersey ports. 

The attitude taken up by the Lancashire Miners’ Federation— 
of which Mr. 8. Woods, M.P., is the president—on the wages 
question, and which has been directly opposed to the recommenda- 
tions of the Central Executive, and of Mr. Benjamin Pickard, M.P., 
President of the National Federation, has been a good deal com- 
mented upon in mining circles. One very general view that is 
taken of the situation is that a strong element in producing 
this division in the ranks of the Federation is a feeling of jealousy 
between Mr. Sam Wood and Mr. Benjamin Pickard, and that 
practically it has been a trial of strength between these two leaders. 
Apart, however, from the direct wages question, a by no means 
satisfactory feature in the position is the very general and decided 
antipathy of the miners to a Conciliation Board with an inde- 
pendent chairman, which forms part of the terms of agreement. 
Under the Rosebery Conciliation Board any intervention of the 
independent chairman was persistently evaded by the miners’ 
representatives, and it was simply the fact that this independent 
chairman could be called in, that in the end broke up the Concilia- 
tion Board. Whether another Conciliation Board, under the new 
agreement, will be more successful remains to be seen, but one 
point that will very materially tend to smooth away difficulties is 
the definite arrangement as to a minimum wage is. Mr. 
Pickard has all along been consistently fighting to establish a 
minimum wage rate as a permanent understanding. Under the last 
agreement it was practically recognised for a period of two years ; 
it has now again been nised by the coalowners for a similar 
period, and Mr. Pickard will no doubt anticipate that after these 
successive recognitions on the part of the coalowners of what is 
practically 2 minimum wage basis arrangement, it may be accepted 
permanently in the future. There is little doubt that Mr. Pickard 
would be very conciliatory on other points, with a view of secur- 
ing a definite and permanent recognition of a minimum wage 
standard. 

Barrow.—The hematite iron trade of this district continues firm, 
and the demand is improving so much, and the scarcity of pig iron 
becoming so marked, that prices are gradually moving upwards. 
Makers now quote 55s. to 56s. for parcels of mixed Bessemer num- 
bers, net f.o.b., and warrant iron is at 54s, 7d. net cash sellers, 
54s, 64d. buyers. During the week prices reached 54s. 84d. 
Stocks have been further reduced during the week by 2172 tons, 
and now stand at 125,595 tons, or 58,855 tons less than at the be- 
ginning of the year. Only 41 furnaces are in blast, 30 are stand- 
ing idle, but these cannot be lighted at present, owing to the scarcity 
of the ore supply. 

Iron ore finds an exceedingly brisk market, and raisers are 
besieged with inquiries as well from smelters in the district as 
from makers in other districts. Prices are very firm, and 14s, is 
about the value of good ordinary sorts, although fuller prices are 
asked at some mines. Fair ordinary ores are at lls. per ton net 
at mines, and some best qualities are at 17s. per ton. Efforts are 
being made to increase the product of the district by opening up 
new finds. 

Steel makers are very fully at work in every department, and a 
very brisk demand is maintained for all the products of the works 
in this district. The rail trade is very busy, and the full demand 
which has now been in for a long time past seems to be 
as great as ever, makers being well sold forward, and able to keep 
up their prices at £4 12s. 6d. for heavy sections. Light rails and 
colliery sections are quiet, The demand for shipbuilding material 
is very brisk, and makers are pressed with really more orders than 
they can accept. The steel trade generally has a very good out- 
look. Orders are plentiful and prices are buoyant. 

Iron shipbuilders and marine engincers have little that is new to 
report, They are very busy, and are pushing forward existing 
contracts so as to make room for more orders, 

Coal and coke are firm and steady. 

Shipping shows great activity. The exports of pig iron duri 
last week from West Coast ports were 18,883 tons of pig iron an 
6044 tons of steel, as compared with 6645 tons of pig iron and 4635 
tons of steel in the corresponding week of last year, an increase of 
12,238 tons of pig iron and 1419 tons of steel. The year’s totals 
have now reached 394,498 tons of pig iron and 402,505 tons of 
rails, as compared with 322,573 tons of pig iron and 338,558 tons 
of rails in the corresponding period of last year, an increase of 
71,925 tons of pig iron and “3,947 tons of rails, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the Yorkshire coalfield the close of the Welsh strike is now 
making itself gradually felt. Supplies which were ordered for 
forward delivery are being worked out, and with a larger weight of 
coal in the market fresh business is not so brisk. Sure signs of 
change are being afforded in the accumulation of coal at several 
of the pits, with a tendency towards weaker quotations. It is not 
likely, however, with the near approach of winter, that these rates 
will be easier this side of Christmas, as householders are certain 
to begin stocking, particularly if the present sharp touch in the 
weather is maintained. To London a considerable tonnage is still 
being sent ; but here, too, the demand is less vigorous, and stocks 
of the best classes of fuel are beginning to gather on the sidings. 
At the time of writing, best Silkstones make 9s. to 9s. 6d. per 
ton; ordinary qualities, from 8s. 6d. per ton; Barnsley house, 
from 8s. 6d. to 9s. per ton ; seconds, 1s. to 1s. 6d. per ton below 
that. In steam fuel, although the shipping season is so near its 
close, business is fully maintained, the Humber ports still con- 
tinuing to take a —— considerably beyond the average. 
Barnsley hards fetch 8s.6d. to 9s. per ton, and it is not likely these 
fi will be altered until the Baltic season closes; but the 
abnormal prices given for coal, both in the open market, are now 
atanend. For gas coal there is a brisk demand at 8s. to 9s. 6d. 
per ton, and this feature is certain to be maintained as the nights 
get longer. Engine fuel keeps the high quotation previously 
reported, 6s. to 7s. per ton being easily obtainable for nuts, while 
screened slack makes from 4s. 6d. per ton, and pit slack from 
2s. 6d. Coke is in steady demand, and the ovens keep in full 
work, Best qualities are at 11s. to 123. per ton; ordinary, 9s. to 
10s. per ton. 

There is a steady upward trend in the values of raw and finished 
irons. This has the usual effect of causing consumers to place 
orders for delivery earlier in the season. est Coast hematites 
are now making 63s. to 64s. per ton, these figures showing an 
advance of 3s, to 4s. per ton since June. East Coast brands are quoted 
at 61s. to 62s.; Lincolnshire No, 3 foundry, 46s. to 46s. 6d.; forge 
ditto, 43s. 6d. to 44s.; Derbyshire No. 3 foundry, 47s. to 47s. 6d.; 
forge ditto, 43s. to 44s. 6d.; bars, £6 5s. to £6 7s, 6d.; and sheets, 
£7 10s. to £8. It is considered probable that these quotations will 
be further advanced. There is also an active business being done 
in steel, local and general requirements being at present in excess 
of anything which has been experienced for several years. At the 
engineering and railway material establishments, as well as at the 
mills, tilts, and forges, an exceptionally large amount of steel of 
all descriptions is at present being worked up for various purposes. 
One department of the steel trade is an exception—that affecting 
the cycle business. This was rapidly becoming a most important 
feature of local trade, but the slump in the cycle industry has 
brought a collapse. When the boom was on a large number of 
Sheffield artisans left for Birmingham, bose ter sg Coventry, 
and other cycle centres. They are now slowly drifting back to 
Sheffield in search of former employment. In castings the trade 
is very brisk, owing in a large measure to the more general and 
effective use of labour-saving machinery. 

In the silver and plated goods departments manufacturers are 
making ready for the Christmas and New Year season orders, 
which will soon be upon them. Although the work generally is 
fairly abundant, the bulk of it appears to be centred in the | r 
local establishments. The London market has been somewhat dis- 
appointing, owing, it is said, to the decreased purchases on 
American account. The London sho as state that there 
have been fewer wealthy Americans in Ln on this season than in 
any other previous year, and business is affected in another way, 
by the restriction of the value of goods which they can 
take back free of duty to a maximum value of £20. This, of 
course, completely precludes much of the more costly cutlery from 
being taken by Americans to the States without payment of the 
prohibitive tariff now imposed. Middle-class cutlery is in rather 
a better demand ; a fair business is doing in the file trade, and 
here again the increasing use of machinery is limiting hand-work 
in forging, grinding and cutting. Manual labour in the produc- 
tion of files is certain to decrease still further, as the workmen are 
not likely to apprentice their sons to a craft which is bound to be 
done by automatic machinery. 

An a for an advance of 2s. per week and a reduction 
of one hour per week, making the working week fifty-three hours, 
has been made to employers in the Sheffield and Rotherham dis- 
trict by the Joint Committee of the Amalgamated Society of 
Engineers, the Steam Engine Makers’ Society, the United Pattern 
Makers’ Society, the United Machinists’ Society, and the United 
Society of Amalgamated Smiths and Strikers. The secretary, in 
forwarding the application, states that the fifty-three hours week 
has already been conceded in over seventy districts, and as for the 
advanced wages sought, the masters are informed that the work- 
men in the district have refrained from pressing their claim—a 
claim which has been conceded elsewhere—until they felt confident 
their considerate attitude had favourably influenced the em- 
ployers towards granting their request. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE upward movement in the iron and allied industries con- 
tinues, and prospects of further improvement are generally held 
to be very good. This week has been a satisfactory period, not 
only in the pig iron branch, but also in manufactured iron and 
steel, the demand being heavy and pressing, and further advances 
in prices have been made and realised, more particularly in No, 3 
Cleveland pig iron, Rubio ore, steel and iron plates, steel angles, 
and iron bars, and producers are so well supplied with orders that 
they resolutely stand to their higher quotations. It is quite 
common now for manufacturers to refuse to quote, and the 
difficulty with buyers is to meet with a producer who will supply 
the iron or steel that is required, and the chances are that the 
situation will not be any better for buyers in October than it bas 
been in September ; indeed, further advances are looked for in the 
value of iron, as producers are already so well supplied with con- 
tracts for next month’s execution that they can afford to hold out 
for higher rates for what they have stil] to se!l. 

No. 3 Cleveland 4G.M.B. pig iron continues extraordinarily 
scarce, as it has been for some two or three months past. It 
was expected that the supply would have been better in Septem- 
ber, but the increased production has not equalled expectations, 
as the weather has been hotter than usual, The output has been 
larger than it was in August, but the increased production bas not 
come up to the increased demands, and it is only two or three of 
the leading makers who are in a position to furnish No. 3 for 
prompt delivery, the others having cleared out their stocks, and 
requiring all they make to fulfil the contracts which they have on 
their books. Not for at least six years has there been such a 
scarcity of No. 3. It is true that there are nearly 90,000 tons of 
Cleveland iron in the public warrant stores, but consumers are 
rather chary about purchasing warrant iron, as they have now to 
pay as much for it as for makers’ iron, and then they have no 
guarantee that the brand they prefer will be supplied to them ; in 
fact, they have to accept whatever is sent to them so long as it is 
G.M.B. iron. The lowest price taken this week for prompt f.o.b. 
deliveries of No. 3 Cleveland pig iron has been 43s, 3d. per ton, 
and 43s, 6d. has also been paid. The other qualities have not in- 
creased in value, as they are not scarce ; indeed, the supply of forge 
is in excess of requirements, though it is not so large as it was 
last month. No. 1 is.at 44s. 6d., No, 4 foundry at. 41s, 6d., grey 
forge at 39s. 6d., mottled at 39s. 3d., and white at 38s. 9d., prices 
= much out of proportion with that of No, 3. 

e 





matite ® pig iron in this district, though in good request, has 
not increased in value, yet the cost of production is advancing, and 
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the competition of the West Coast is less keen than it has been for 
a long time, seeing that West Coast iron is so much dearer. Not 
long since West Coast iron was cheaper than East Coast, but while 
the prices of the latter have been almost stationary, West Coast 
quotations have gone up pretty rapidly until they are 2s. 6d. per 
ton above those ruling for East Coast iron. Makers in this district 
will sell mixed numbers at 52s. 6d. per ton, not only for prompt 
delivery but also for forward. This week Rubio ore has been 
raised another 3d. per ton in price, and 14s, 9d. per ton delivered 
at wharves on Tees or Tyne is being asked by merchants. The rise 
is due to increasing freight, 6s. 9d. per ton being now asked from 
Bilbao to Tees, this showing an increase of 1s, 3d. recently, but 
ore has not gone up that much in price. As regards next year’s 
delivery the quotation is not quite so high, for a local ironmaster 
has this week made a contract for 10,000 tons to be delivered over 
the first four months of next year, the price being I4s. 44d. per 
ton delivered at the wharf. 

Exports of pig iron from the Cleveland district for September 


have been heavier than in any month this year except A t, and 
they would have been the dest if more iron had been forthcoming, 
and the waterways in Germany had not been so low. Some of the 


German merchants have had to ask for postponement of deliveries 
to them, as they could not send the iron forward from the ports 
into the interior, except at double the usual freights, for the 
barges could only carry half cargoes, and to stock the iron at the 
ports on the other side does not suit their book. Up to 28th inst. 
the shipments reached 98,092 tons, as compared with 100,366 tons 
in August, and 97,893 tons in September, 1897, to corresponding 
day. The stock of Cleveland pig iron in Connal’s warrant stores 
on 28th inst. was 88,392 tons, an increase fcr the month of 617 tons, 
of hematite ,iron 40,137 tons were held, a decrease for the month 
of 1441 tons. 

The demand for manufactured iron and steel is very good, and 
for most producers is in excess of their power of supply, as they 
are already so well booked. The advanced prices quoted this 
week are higher than anything that has prevailed during the last 
six years, and manufacturers are having a prosperous time, with 
every promise of a continuance, though the period of prosperity 
has already lasted longer than is usual. Steel ship plates eo been 
raised to £6 5s.; steel boiler plates to £6 15s.; iron ship plates to 
£6 ; steel ship angles to £6 ; and common iron bars to £5 12s, 6d. 
per ton, all less 25 per cent. f.o.t., and manufacturers have no 
difficulty in securing these advanced rates. Iron ship angles can 
still ae Sngee at £5 12s, 6d., and heavy steel rails at £4 12s. 6d. 
at works. 

The statistics obtained on behalf of the Northern Finished Iron 
Conciliation Board by Mr, Waterhouse show favourably for July— 
August, though the advance in the realised price to £5 4s, 11d. 
does not carry with it any advance in ironworkers’ wages. The 
advance on the previous return is 8d. per ton, and it raises the 
value of iron toa higher figure than has been known since October, 
1892, while it is 10s. 10d. better than the minimum figure of the 
current decade, that minimum being reported in June, 1895. The 
rise this year has been 2s. 7d. Iron rails, as compared with the 
May-June figures, have improved 93d.; bars, 1s, 2°9d.; plates, 
ld.; and angles, ls. 1ld. The deliveries of plates during July— 
August were 21 per cent. heavier than in the previous two months, 
and they formed 40°66 per cent. of the deliveries against 34°46 
per cent. in May—June. At the same time the deliveries of bars 
fell off 8 per cent., and they formed only about 43 per cent. of 
the deliveries against 48 per cent. in the previous two months, 
Altogether this year, to the end of August, 99,188 tons of manu- 
factured iron have been delivered by the various firms, inst 
105,451 tons in the corresponding period of last year, and 94,245 
tons in 1896. The following is a copy of the summary supplied 
by Mr. Waterhouse to the Board :— 


Sales during the two months ending 31st August, 1898, 





p — net 
ee Weight invoiced. ercentage selling price 
Description. of per ton. 

Tons ewts. qrs. Ib. total. ee. ae. 
Rails .. 708 2 2 «17 «4. «62°81 417 8°00 
Plates .. 10,180 2 2 27 .. 40°66 5 2 10°84 
Bars .. 10,768 4 O 12 ., 42°99 5 7 8°34 
Angles .. 8,389 2 1 25 18°54 5 3 8°68 

25,085 11 383 25 100°00 5 4 11°08 


The wages of steel millmen at Consett Works, and also at those 
establishments which regulate their “‘.* by the Consett scale, 
will for the next quarter be advanced 24 per cent., the average 
selling prices of the steel plates delivered by the company having 
advanced enough to justify such a rise. 

The steam coal trade is moderately active, but has naturally 
lost much of the briskness that was experienced while the Welsh 
strike was in progress, and prices have likewise declined a good 
deal, 10s. per ton f.o.b. being accepted for best Northumberland 
steam coal, where 16s. and more was asked just before the close 
of the strike, while 5s. 6d. will be taken for smalls, which were 
not long since at 9s. Collieries are not kept so fully employed. 
The wages question in the estinahenlian coal trade has uow 
been settled, the miners’ representatives, while asking for 10 per 
cent, rise, having accepted 5 per cent., this arrangement to con- 
tinue in force until the next ascertainment is forthcoming, which 
will. be about the beginning of next year. The ascertained 
average selling price for the quarter ending August 30th was 
6s. 8°88d. per ton. Gas coals are in excellent request, but there 
is not much available for sale, as nearly all that can be produced 
is contracted for. Fully 10s. per ton f.o.b. has to be paid for 
best Durham gas coals. Bunker coals are down to 9s. for ordinary 
unscreened qualities. Coke continues scarce, and the average 
price delivered at the Middlesbrough furnaces is fully 14s, 9d. 
per ton. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Towarbs the end of last week the Glasgow pig iron market 
became very strong, and prices were steadily advancing. There was 
no market on Monday, that day being a local holiday. On Tuesday 
the market became decidedly flat, with a small business and easier 
prices. Some authorities attribute the easier condition of the 
market to political causes, while others it as merely a 
natural reaction from the strength exhibited the last week or two. 
It is admitted on all hands that there has of late been a marked 
increase in speculative business, and this is almost invariably 
accompanied by an unsteady state of the market. 

Business has been done in Scotch warrants from 48s, 74d. down 
to 48s, 3d. cash, and 48s, 7d. to 48s, 54d. one month. ere has 
been little prompt demand for ordinary Cleveland iron, but the 
inquiry has improved for future delivery. The transactions in 
this class of iron have been at 43s. 4d. cash, and 43s, 6d. and 
43s, 64d. one month. Cumberland hematite warrants have sold in 
fair quantity at 54s, 8d. to 54s, 7d. cash, and 54s, 10d. to 54s. 9d. 
one month. 

The output of pig iron has been increased since last report by 
the addition of one furnace on ordinary iron, besides the re-light- 
ing of fires that were put out several weeks ago at the Carron 
Ironworks. The weekly production of ordinary pigs will thus be 
increased by about 1500 tons, and there can be no doubt that the 
demand at the moment fully justifies the additional supply. 
Indeed, several brands of Scotch iron have of recent weeks been 
very difficult to obtain, and the consumption is so good and steady, 
that no additions are being made to stocks, ring the past 
week the stock in Glasgow warrant stores was reduced by 728 tons. 
There are now 40 furnaces making hematite, 34 ordinary, and 
6 basic iron, the total of 80 thus in operation in Scotland com- 
paring with 75 Jast week and 72 in the corresponding week of 
last year. 

Prices of Scotch makers’ pig iron are nearly all higher since last 
week, the advance varying from 3d. to 1s. per ton. Govan and 





Monkland, f.o.b. at Glasgow, Nos, 1, are quoted 49s,; Nos. 3, 
48s, 6d.; Wishaw and Carnbroe, Nos, 1, 49s, 14d.; Nos. 3, 48s, 74d. ; 
Clyde, No. 1, 53s. 6d.; No. 3, 49s.; Gartsherrie, No. 1, 54s. 6d.; 
No. 3, 49s.; Calder, No. 1, 55s.; No. 3, 48s. 6d.; Summerlee, 
No. 1, 56s.; No. 3, 49s. 6d.; Coltness, No. 1, 57s.; No. 3, 49s, 6d.; 
Glengarnock at Ardrossan, No. 1, 53s.; No. 3, 48s.; Eglinton at 
Ardrossan, or Troon and ——a at Ayr, Nos, 1, 49s, 6d.; 
No, 3, 48s. 3d.; Shotts at Leith, No. 1, 56s.; No. 3, 49s. 6d.; 
Carron at Grangemouth, No. 1, 55s.; No. 3, 50s. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5531 tons, com with 5609 in the corresponding 
week of last year. The arrivals of Middlesbrough pigs at Grange- 
mouth showed a considerable increase, being 10,423 tons, an 
increase of 2334 tons over those of the corresponding week of 
last year, 

There is a steady demand for Scotch hematite pigs, which are 
selling at 57s. per ton for delivery in railway wagons at the steel 
works. The consumption of this class of iron is large and steady. 
It is understood that the entire output of the forty Scottish 
furnaces now making hematite is going into immediate use, and 
there is, of course, in addition a brisk demand for English hematite. 
The steel works are very active, the d d for shipbuilding and 
other constructive material being on an extensive scale. 

For finished iron the inquiry is good, and founders are well 
employed. A large business is being done in pipes and tubes, 
Locomotive engineers are in several instances working night and 
day, and marine engineers are also very busy. 

At length there is a marked decline in the coal shipping busi- 
ness. Of course, nothing else could have been expected, now that 
Cardiff is again in an active state. The total clearances from 
Scottish ports in the past week were 189,371 tons, compared with 
241,605 in the preceding week, and 150,014 in the corresponding 
week of last year. For future delivery there has been a consider- 
able decline in prices. Main coal is quoted f.o.b. at Glasgow, 9s. 
to 9s, 3d.; splint, 10s. to 10s. 3d.; ell, 10s. to 10s, 6d., and steam, 
10s. 6d. per ton, The output is large, and, so far, it has been dis- 
posed of without much difficulty. 


‘ 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue Exchange “ barometer” at Cardiff continues irregular, and 
in the course of a day or two fluctuations are considerable, For 
instance, on Monday quotations for best steam were down as low 
as 14s. to 14s. 3d., and all kinds had a graduated fall; but on 
Tuesday best steam coal went up strongly from 15s. 6d. to 16s., 
and the various leading coals were as tollows :—Best ordinary 
steam coal, 14s, to 14s. 6d.; drys, 12s. to 13s.; best Monmouthshire, 
12s, 3d. to 12s, 6d.; seconds, lls. 6d. to lls. 9d. Small steam 
ran down rapidly, but has become firmer of late. Prices now are 
as follows :—Special small steam, 6s. to 7s.; best, 5s. to 5s. 6d.; 
seconds and other inferior sorts, 4s. 3d. to 4s. 6d. House coal 
promises to continue firm with the changed weather. Best is firm 
at 14s. to 15s. Inland prices, delivery, range about 18s, 6d.; No.3 
Rhondda is now coming into free quotation at 13s. 6d. to 13s, 9d.; 
No. 2 Rhondda at 11s, to 11s. 3d. Smalls and throughs of Nos. 2 
and 3 are not yet in open quotation. There is a pressure for coke 
at present, and bituminous smalls are in strong request. The 
latest announcement on ’Change was that coke values were un- 
changed. Patent fuel, Cardiff, is at 12s, 6d. to 13s. Pitwood firm 
at 18s. 6d. to 19s, ex,ship Cardiff or Newport. 

Swansea quotations for anthracite are: t, 14s, 6d. to 15s. 6d. ; 
seconds, 13s. to 13s. 3d.; ordinary large, lls, 6d. to 12s.; small 
rubbly culm, 5s. 3d. to 5s, 9d. Patent fuel, 14s. Coals, steam 
and bituminous, and coke prices according to highest arrange- 
ment, 

Coal exports from all parts are getting into old grooves, Those 
from Cardiff last week included many fine consignments, and this 
week, as showing a revival of the French trade, one cargo of 
4000 tons went to Marseilles. That Swansea has secured a good 
slice of French business is indicated by the totals. Its exports of 
47,244 tons last week includes 20,428 tons to France, 3850 tons to 
Germany, 3680 tons to Italy, 1360 tons to Spain, 1930 tons to 
Russia, 2250 tons to Brazil, 2200 tons in bunkers to China, and 
2541 tons in bunkers to America. 

Newport, Mon., I am pleased to note, is on the ascending grade, 
and despatched last week 35,407 tons foreign, and 21,191 tons 
coastwise. 

At Llanelly the coal trade is becoming brisk, and in the 
Rhymney, and coal valley generally, the resumption of coal has 
been followed by tolerable activity—I cannot say vigorous, as 
the tardy arrival of tonnage continues to tell; and probably it 
will be some time before Cardiff and Newport get to their old 
averages, 

Tin-plate prospects are not bright. Only 23,839 boxes left 
Swansea last week, while 42,753 boxes came into stock. Stocks 
now are at 183,418 boxes, compared with 85,882 boxes this date 
last year. Last week two steamers left for China, shipping only 
a small quantity—on account, it is alleged, of the unsettled state of 
affairs financially in that country. Steamers are, however, due 
to load for Russia, both Batoum and Odessa, and for New York 
and Denmark. 

On ’Change, Swansea, this week, there was a better tone dis- 
played in connection with iron and steel, The attendance mid- 
week was large and animated, and there was an evident desire 
to increase business in raw materials. Pig iron showed a further 
advance upon the week. It was reported that the number of home 
furnaces at work was small, and that some difficulty was being 
experienced in getting a sufficient quantity of coke. Trustworthy 
evidence was given by members that fair orders for rails were in 
hand that will give full employment to the large ironworks in 
Wales, but that it will take some time yet to reach the old com- 
plement of make. Much of the old class of work is being resumed 
—merchant bar, channels, and constructional sections—and the 
last-named trade is to be cultivated to a fuller extent than ordi- 
narily. Altogether the steel works are likely to have a busy time, 
and if no hitch occurs in tin-plate, the demand for tin-plate bars 
will soon be a large one. 

I am now enabled to give quotations at greater length than of 
late. Pig iron, Glasgow warrants, 48s. 74d. to 48s. 54d. cash, 
buyers ; Middlesbrough No. 3, 43s, 4d. prompt ; other numbers in 
proportion ; hematite warrants, 54s. 8d. for mixed numbers, f.o.b. ; 
Cumberland according to brand. Welsh bars, £5 10s. to £5 12s, 6d.; 
angles, &c., at usual extras f.o.t. at works, Steel rails, heavy 
sections, £4 12s, 6d, to £4 15s.; light ditto, £5 10s. to £5 12s. 6d., 
f.o.t., sleepers, channels, &c., — to section and specifica- 
tion; Bessemer steel tin-plate bars, £4 10s.; Siemens tin-plate 
bars, best, £4 10s. Tin-plates, Bessemer steel coke, 10s. 3d. to 
10s. 6d.; Siemens coke finish, 10s. 6d. to 10s, 9d.; ternes, per 
double box, 18s, 6d. to 21s. 6d.; finished black plates, £8 to 
£8 10s.; Canadas, £7 to £7 10s.; wasters, 6d. to 1s. per box less 
than primes. Block tin, £74 10s. to £74 15s. Lead, English, 
£12 ibs. 9d. Iron ore, Swansea :—Tafna, 14s.; Rubio, 14s. 6d. _ 

Cyfarthfa, I hear, is discontinuing its custom of contracting in 
certain pits, and the men then will be in direct touch with the 
company. This is a commendable step, and if fully imitated would 
be acceptable to colliers — 

The scarcity of water in London has again drawn attention to 
Wales. The Eppynt Hills, near Bwlth, are stated in the neigh- 
bourhood to be the future storing ground, and up toa late date 
surveyors have been prospecting. It is not many miles distant 
from the Elan Valley, now the scene of marked activity, and to 
which the late description in THE ENGINEER of the Birmingham 
Waterworks has drawn considerable notice. Most of the stone 
used is had from the neighbourhood of Bwith, and consists of a 
fine-grained material, stated by geologists to be volcanic ash, 
reminders of days when the Etnas of the North and of Radnor- 
shire were in full activity. Trap rock also abounds on the sides 
and in the bed of the Wye. 


NOTES FROM GERMANY, 
(From our own Correspondent.) 


FULL employment continues to be reported in all bran, h 
the iron and steel trade, the general tone being strong are 
confident, and though quotations have been in a few ing Very 
rather lower than makers wish, there is, on the whole. 80 
firmness noticeable in the position of prices that the tone Pye 
market may well be considered as healthy and good, pj ithe 
sells briskly. At a meeting of the pig iron convention held 
Diisseldorff some days ago, it was resolved that hematite x 
foundry pig No. 1 are henceforth to be sold at M. 1 pt mm 
than was asked before, while agen A pig No. 3 met ‘With 
advance of M., 2 p.t.; good forge pig, M. 1 p.t.; and basic Ms 
p.t. Both in the Siegerland and in Rhineland- Westphalia ble. 
and ingots continue in very active demand. The former a” 
been getting rather scarce of late, owing to the intense heat re 
had some weeks ago, when the puddling furnaces experi a 
considerable trouble in getting a sufficient number of _ 
Rhenish-Westphalian blooms have been sold at M, 92 pat = 
rolling mills are, without exception, in a brilliant position—#. 
fact, they have hardly been in better employment during the 
period from 1889 to 1890, when life in the malleable iron marks 
was notoriously brisk. si 

The bar mills have a lot of fresh work on hand, and have sold 
their output for several months in advance ; it is a pity, however 
that a good many orders which they are executing at present haye 
been booked in spring, when prices were low, and so the profit is 
rather small. A lively business goes on in girders, and the Vigorous 
employment in the plate and sheet department continues ; prices 
are improving but slowly. Orders are plentiful at the tube mills 
The outlook in the railway and engineering trades is better than 
it has ever been before. ere is talk of a contract for 18,009 
wagons that are to be given out by the State railways, and which 
will secure full employment to the wagon factories for winter and 
early spring. 

Latest list quotations, per ton at works, are :—Foundry big, 
No. 1, M. 67; No. 3, M. 60; white forge pig, M. 58 to 59; ‘basic 
M. 60°&0; German Bessemer, M. 61 ; or, M. 66 to 67: 
Luxemburg forge pig, M. 52 p.t. G merchant bars, M, 155: 
angles, M. 135; girders, M. 121 to 128 ; sheets, M. 165 ; the same 
in basic, M. 137°50 to 142°50; boiler plates, M. 180; the same in 
basic, M. 157°50; Siemens-Martin plates, M. 157°50; Bessemer 
rails, M. 120, all per ton at works. 

A most unsatisfactory state of things continues to prevail on the 
Austro-Hungarian iron market. No sales of any weight have been 
reported during the week, both demand and quotations remaining 
weak, Austrian and Styrian bars are quoted 112 to 122 f1.; ditto 
Bohemian, 110 to 114 f1.; ditto Hungarian, 108 to 112 fi; girders, 
111 to 125 fl.; steel plates, 132 to 165 fl.; boiler plates, 150 to 
180 fl., all per ton, free Vienna, Styrian pig iron, free at works, 
is quoted 454 to 51 fl.; Moravian pig iron fetching only 42 to 


50 fi. p.t. 

In Sistem, both raw and finished iron meet with ready demand ; 
for fresh contracts higher prices are, on the whole, realised, and 
the tone of the market is firm, The Belgian collieries are doing a 
fair trade, and prices are very stiff in consequence of the favour. 


able ition the Belgian coal market has been in for some time, 
Small coal sells at 8°50f. p.t.; best small coal, 10f. p.t.; steam coal, 
13 to 13°50f. p.t. House coal realises 13 to 16f. p.t., according to 


quality, special sorts fetching 17 to 18f., and even 24f. p.t. 

There is briskness in nearly all departments of the French iron 
industry, raw iron as well as finished articles being in fair and 
increasing demand ; bars are specially brisk. Foundry pig costs 
63 to 63° 50f. p.t. Paris quotation for merchant iron is 160f. p.t.; 
girders realising 175f. p.t. 

Regarding the Bulgarian iron business, there has been a pretty 
lively demand experienced in Sophia during the past few weeks, 
owing to briskness in the building line. Imports from England 
and Germany have been comparatively heavy. 

Last year’s total shipments in iron and metal articles to Patras, 
vid Fiume and Triest, were 91,500kilos., viz., hardware, 36,800 kilos.; 
[yn of machines, 6600 kilos. ; safes, 700 ; steel manufactured goods, 

9,900 kilos.; raw steel, 26,000 kilos.; arms, knives, tools, instru- 
ments, &c., 800 kilos.; bicycles, 200 kilos.; watches and nickel 
articles, 200 kilos.; all sorts of copper and brass articles, 5500; 
and noble metals worth 42,700 francs in gold. There have also 
been imported large lots of raw metals in bars and plates from 
England ; iron bedsteads, lamps, furniture, &c., from France and 
Germany; iron wire from Belgium. England covers the total 
demand in pit coal ; Austria-Hungary, as well as Italy, supplying 
salt, as the salt mines of Missolunghi only yield a small quantity 
of common brown bay salt. z 

In Lower Silesia the annual pay was, on an average, M, 287 
og M. 30 and M. 50 tively); in the Dortmund district, 

. 1128 (+ M. 93 and M. 160); in the Saar district, M. 982 
(+ M. 16 and M. 53); in the Aachen district, M. 956 (+ M. 57 and 
M. 88). Contributions to old age and sickness, &c., insurances, 
as well as for tools, blasting-powder, lamps, &c., have been 
deducted from the above sums, while assistance granted to the 
men by their employers, such as ploughland, houses, corn, &e., 
has not been taken into consideration. Value of these supplies 
amounts to about M. 20 to M.22’annually, The above figures only 
show the annual average pay per head of the mining populace, 
ncluding youthful labourers, both male and female. Net wages 
of an adult collier in the Dortmund district, for instance, are 
considerably higher, being for 1897 about M. 1328 annually ; in the 
Saar district M. 1101 is paid, in the Aachen district M. 1068. All 
the miners’ wages in Prussia appear to have advanced ; in the 
Nassau ore district, average pay of a miner was M. 798 in 1897, 
which shows a rise of M. 61 against 1896, and M. 178 against 
1895, 

The Limburg Chamber of Commerce has published figures con- 
cerning the position of the lead and zinc works in the Lahn district 
in 1897, according to which total output in lead ore was 11,401 t., 
worth M. 623,040, value in lead ore showing a rise of 14 per cent., 
that in zinc ore 11 per cent. The lead and silver works in Brau- 
bach have consumed 25,967 t. inland and foreign lead ore and 
900 t. foreign silverore, producing 13,610 t. lead, worth M. 3,064,043, 
and 26,039 kilos. silver, worth M. 2,263,200. The mining industry 
in the districts Diez, Weilburg, Dillenburg, — 5263 men, 
produced in 1897 more than six million tons ore, eart and — 
coal, worth M. 4,799,342, 277,789 +t. of the quantity mentione 

being iron ore, worth M. 1,984,795. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal orders are plentiful, but tonnage still keeps very 
scarce. House coal is in good demand. Prices firm, but tonnage 
is scarce, Exports for week eg. —— 24th were a 
Foreign, 35,047 tons ; coastwise, 21,191 tons. Imports for v3 
ending September 27th were :—Pig iron, 8275 tons ; mpg 
tons; iron ore, 1 cargo and 3550 tons; 2 cargoes deals ; 
scrap steel. : . 

Coal : Best steam, 12s, 6d. to 13s.; seconds, 12s, to im & 
house coal, best, 13s.; dock screenings, 8s. 3d.; colliery sma > } - 
smiths’ coal, 8s. Pig iron: Scotch warrants, 48s. 1d.; = 3 
warrants, 54s, 6d. f.o.b, Cumberland ; Middlesbrough, } 1 36 
43s, 2d. prompt. Iron ore: Rubio, 13s, 6d. to 13s. 9d.; en ; 
to 13s. Ba. Steel: Rails, heavy sections, £4 12s, 6d. to £ te 
light ditto, £5 10s. to £5 12s, 6d. f.0.b.; Bessemer steel pe 
bars, £4 10s. ; Siemens steel tin-plate bars, £4 10s.; all detver. 
in the district, cash. 'Tin-plates: Bessemer steel, —, * oy 
Siemens, coke finish, 10s. Pitwood, 20s, 6d. to 21s. mr 33 9d. 
change Telegram: Copper, £52 3s. 9d.; Straits tin, Ba ont 
Freights: Very firm, especially to Mediterranean and Bay port, 





owing to scarcity of tonnage, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, September 22nd. 

Tue Alabama ironmakers have sold for export 

ver 100, tons of pig iron during the past 
= th and have negotiations pending tor as much 
-” : Furnacemen are now refusing to book 
mor for home consumption at less than full 
one gored The trade in general looks for a few 
ses ks of quietness. One of the new factors in 
pg and steel situation is the demand from 
= ailroads. All the railroads are buying. The 
po builders are doing their best, and the loco- 
pat builders are turning out more locomotives 
pee ever in their history, The agricultural 
; terests are large and urgent buyers, and steel- 
2 kers are crowded to keep their customers in 
es humour. Black and galvanised iron sheets 
_ particularly active, and boiler tube and pip» 
makers have been refusing business at Pittsburgh, 
jo ve quick deliveries were demanded. Con- 
sumers are awakening to the possibilities of a 
steel scarcity, but the probabilities are the other 
way, till, it must be kept in mind that over 
900,000 tons of pig iron per month have barely 
psi narkets for twelve months, and we 
ring into a Jarger field where re- 
quirements will be far greater than they are now. 
Qur pig iron capacity is not much beyond 
200,000 tonsa week, and it would not take a long 
time to reach that. An enormous amount of new 
work is coming in sight. What the transatlantic 
demands may be it is hard to approximate. Still, 
it is a factor. Railroad building begins on a 
larger scale than for ten years, and our steel men 
are getting fixed up for it by creating a gigantic 
organisation, It will be well to watch the 
American iron market. A good deal of pig iron 
furnace capacity may be altered to produce more. 


supplied our 
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LAUNCHES AND TRIAL TRIPS. 


Tur following sailing barges were launched at 
Messrs. J. G. Fay and Company’s Woolston 
Works, Southampton, built to the order of J. 
Constant, Esq., London, of the following 
dimensions, viz., 85ft. by 21ft. Gin. by 7ft. 
moulded. ‘Two sailing barges of the above 
dimensions were launched on the 21st inst. and 
two on the 22nd inst., also on the 22nd inst., one 
racing sailing barge of the following dimensions, 
viz., Soft. by 18ft. 9in. by 5ft. Gin. 

On the 23rd inst. the America Maru was taken 
to sea for trial from Wallsend, where she has 
been built to the order of Messrs, Samuel and Co. 
on behalf of the Toyo Kisen Kabushiki Kaisha, of 
Tokyo—Oriental Steamship Company of Japan— 
by Messrs. Swan and Hunter, The vessel is 
4i2ft. long, 50ft. 6in. breadth moulded, and 
32ft. Gin. moulded depth, with a deadweight 
capacity of about 4600 tons, She is equipped as 
a first-class passenger steamer, having accommo- 
dation for sixty-four first-class passengers— 
exclusive of special suite of rooms—forty second- 
class passengers, six passengers’ servants, and a 
large number of steerage passengers ; and has 
been built to Lloyd’s highest class and the British 
Board of Trade, and the Japanese Government 
regulations for passenger steamers have been 
complied with. No effort has been spared to 
ensure the luxury and comfort of the passengers, 
and the accommodation includes large saloons, 
state-rooms, social hall, ladies’ rooms, smoking- 
rooms, &c.; mail and strong-room has also been 
fitted. The whole of the vessel is — by 
electricity. The engines, by the Wallsend 
Slipway Company, are of the twin-screw inverted 
triple-expansion surface-condensing type, with 
cylinder 28}in., 46in., 75in., by 48in. stroke, 
taking steam from five large boilers, four double 
and one single-ended, at a pressure of 180 Ib. 
The vessel and her machinery thoughout have 
been constructed under the supervision of Messrs. 
Flannery, Baggallay, and Johnson, of London 
and Liverpool, in conjunction with Captain 
Tomioka, the owners’ representative in this 
country, and on the trial she attained a mean 
speed of nearly 174 knots. On the completion of 
the trial she returned to the Tyne to load, and 
from there she comes to London in a few days. 








MUNICIPAL ELECTRIC LIGHTING 
PLANT AT DETROIT, U.S.A. 

THE electric lighting plant of the city of 
Detroit has been taken out of the hands of the 
company which formerly operated it, and for 
three years has been operated by a City Lighting 
Board or Commission, The report of this Com- 
mission for the year ending June 30th, 1898, has 
just been issued, and is of interest to the advo- 
cates and opponents of municipal ownership, as it 
is the first year in which an extensive plant has 
been operated. 

The physical results, that is, the conversion of 
fuel and water into electric current, for the year, 
will bear comparison with the results of any 
plant, commercial or otherwise, generating electri- 
city. The results from labour will not compare 
as favourably for the reason that slightly higher 
joo are paid and the hours of work are much 
shorter, 

The Commission considered that the plant, 
operated under its enforced conditions, should 
produce an are light of 2000-candle power for 
the year at about £10, and the heads of depart- 
ments were instructed accordingly. The first 
step was the re-organisation of the force of 
employés, The heads of departments and clerks 
were put on the salary list and made subject to 
call for work at any time, day or night, without 
extra compensation for work in excess of eight 
hours es ay. The operating crews were 
assigned work in three divisions of the day. 

The item of trimming was a very heavy one 
and the routes for trimmers was Te-arranged, 
increasing the work from an average of 59 lamps 
to 74 lamps and 7% miles average length of 
routes. The work of each trimmer, however, 
was calculated to be done in about seven hours, 

¢ trimmer walking his circuit, and no work to 
be required of the trimmer after completing his 
circuit, 

By these economies the Commission was able 
to reduce the cash outlay per lamp from 


£12 17s. 6d. per annum for a monthly average of 
1564 lamps for the preceding year, to £10 8s. 9d. 
ee annum for a montbly average of 1744 lamps. 
he reduction was largely in the item of labour, 
being reduced from £ 138. per lamp to £6 14s, 8d. 
per lamp, while the reduction in the cost of sup- 
plies was from £4 2s, 7d. to £3 15s. per lamp. 

‘r'o arrive at the cost of an arc ae to the 
city of Detroit per annum, there should be added 
to the above cash cost of £10 8s. a certain 
amount for interest on the investment, for loss 
of taxes through the plant not being owned by 
private parties, and for depreciation. The first 
two items are easily computed, for the average 
investment for the year was, in round numbers, 
£150,000 with interest at 4 per cent. and the 
assessed value of the same was placed by the 
— Assessors at ££0,000. 

ith the figuring of the depreciation, there is 
a wide difference of opinions, According to the 
statistics published by the London Electrician, for 
England, it is customary for the municipal light- 
ing plants of that country to set aside annually 
about 3 per cent. of the entire investment as 
part of the expenses for a sinking fund. The 
writers on the subject in scientific journals in the 
United States have ranged from 3 per cent, to 74 
per cent, as the amount to be charged off for 
depreciation or for a sinking fund. This Com- 
mission held in its preceding report that a plant 
established and maintained similar to the Detroit 
city plant should not be subjected to a heavy 
expense item for depreciation or a sinking fund. 
The Commission held that only a ‘‘ wear” depre- 
ciation should be charged, and then only on such 
parts as boilers, which, after a period of time, 
would have to be changed as an entirety. As a 
a compromise, however, the Commission takes the 
rate of 3 per cent, to set aside with the cost of a 
lamp per year for a sinking fund or depre- 
ciation, and the reader may change that 
rate as per his pleasure. Computing these 
fixed charges we have interest at 4 per cent. 
on £150,000 average investment, £6000; depre- 
ciation at 3 per cent. on £150,000 average invest- 
ment, £4500 ; taxes at £4 4s, on £80, assessed 
valuation, £1674 ; a total of £12,174. 

Proportioning this on the basis of the electrical 
output and we have £11,041 chargeable to arc 
lighting, or £6 7s. per annum per arc lamp. The 
total cost of an arc lamp to the city of Detroit 
per annum on these figures may, therefore, be 
placed at £16 14s. 7d. 

The cost of lighting by a commercial company 
at | prope may be assumed to be not greater than 
£18 per arc lamp per year. 

Taking that assumption as correct, it will be 
seen that the amount per arc lamp which the 
city has saved during the past year after allow- 
ing the 3 per cent. for deprecation, as compared 
with the cost of the same lamp by a commercial 
company, was about £1 8s, 4d. 








VENTILATION OF RAILWAY 
TUNNELS. 


THE serious railway accident which occurred 
in a tunnel near Pon:edecimo, not far from Genoa, 
brings forward in a very unpleasant manner the 
urgent necessity that exists for securing proper 
ventilation in all tunnels, and especially upon 
those which are built upon steep gradients, or 
which are habitually smoky, says a Times corre- 
spondent. It will be remembered that the 
drivers of three engines which were drawing a 
heavy goods train were asphyxiated by the 
sulphurous fumes which the engines gave off, and 
that the train, no longer under any control, ran 
backwards down an incline with terrible results. 
Most of the Italian tunnels are constructed for 
single lines, and many of them are on steep 

radients. For example, on the main line between 

logna and Florence, where the Apennines are 
crossed, there are fifty-two tunnels, most of which 
are on gradients of 1 in 40. Some are of con- 
siderable length, that near Pracchia, and known 
as the ‘‘Apennino” Tunnel, being about 3000 
yards long. When a heavy freight train, drawn 
by one or more locomotives, is ascending the 
gradient, the condition of the atmosphere is 
extremely bad, and if at the same time the wind 
be blowing in at the lower end of the tunnel, 
causing the steam and smoke to travel concur- 
rently with the train, the results are almost 
unbearable. 

Some four or five years ago a heavy train of 
sleeping and dining cars conveying one of the 
crowned heads of Europe and suite was travers- 
ing this tunnel under the above conditions. 
When it emerged into the open air at the 
Pracchia Station both the engine-men and firemen 
were found lying in a state of insensibility on the 
footplates of their engines. On other occasions 
trains conveyi a have been stopped in the 
tunnel, the soldiers being dangerously affected. 
In fact, the problem assumed so serious an aspect 
that the Italian Government took the matter up. 
The application of fan ventilation by means of 
shafts placed midway between the ends of the 
tunnel was not in this case practicable owing to 
the altitude of the mountains; but a very 
ingenious device was proposed by Signor Sac- 
cardo, the Italian engineer, which completely 
met the difficulty. He places a ventilating fan 
at some convenient spot near the higher end of 
the tunnel, and availing himself of clearance 
space which exists between the inner surface of 
the tunnel and the maximum cross-section of the 
train, he blows a large quantity of air into the 
tunnel, The current acts upon the principle of 
an injector, and induces a strong draught of 
additional air through the open mouth of the 
tunnel, 

Experiments were made by Mr. Francis Fox, 
which showed that, whilst 162,000 cubic feet of 
air per minute were blown in by the fan, a further 
quantity of 48,000 cubic feet were drawn in by 
induced draught. The results are remarkable. 
The temperature of the tunnel was, before the 
fan was started, 107 deg. Fah., and 97 per cent. 
of moisture was present, whereas the fan at once 
reduced the temperature by 25 deg. and the 
moisture to normal, the engine drivers findii 
the air quite fresh and cool. The comfort an 
safety of both | pp enya and railwaymen are 
greatly enhanced ; the rails last longer, they are 
no longer greasy, so that the engines do not slip, 
but can haul their load; whilst, on the other 





hand, the cost is comparatively trifling. 
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15th September, 1898. 


19,582. PULVERISING Macuings, A. E. Smedley, Derby. 

19,583. Eco Opener, T. H. Brimfield, Eating Dean, 
Middlesex. 

19,584. Concentric Bgarinos for Cycies, T. Kenyon, 
Elswick, Nurthumberland. 

19,585. SHAKEL 'I'rap, R. White, Northampton. 

19,586. Too. for Propucine Desiens, T. Holden and 
C. Brook, Manchester. 

19,587. ATTACHABLE Curr, F. T. Friecerichs, Stretton, 
Shropshire. 

19,588. InNrLator for Pygumatic Tings, C. Hofmann, 
Manchester. 

19,589. Tires, G. Twigg, Glasgow. 

19,590. BICYCLE Rests, D. M. Lindsay, Glasgow. 

19,591. ConKING Borr.ss, G. Gilmour, Glasgow. 

19,592. Sout Trap for CHIMNEY ¥.UEs, H. Appel, Man- 
chester. 

19,593. ScrusBInc Brusn, W. F. Bunn, Manchester. 

19,594. Macaine for WinpiInG Fasrics, J. Alberti aud 
C. B. Tomlinson, Manchester. 

19,595. FoLtpine Boxgs, A. R. Buckton, Hull. 

19,596. Cover for Boxes, J. W. Grocock, Lincoln. 

19,597. Manuracturinc TusuLark TeRminats, A. C. 
Howell, Birmingham. 

19,598. CycLe Nut, W. de M. Baynham, Dover. 

19,599. Locks, W. Thomson, Newcastle-on-Tyne. 

19 600. Saw GuaRps, F., J., and RK. W. Tayler, Bury 
St. Edmunds. 

19,601. ‘T'gaputs, A. D. 8. Dalgliesh, Liverpool. 

19,602. Butrons, W. Giles, ‘!. H. Lethbridge, and H. 
J. K. dSteeds, Bristol. 

19,603. APPLIANCE for SUSPENDING Boos, J.C. Moody, 
London. 

19,604. Macuinery for CuLtivatinc, B. F. Nubar, 
London. 

19 605. SounpiING Macuryg, W. D. White, Glasgow. 

19,606. BotrLe Stoppers, H. Rose, Glasgow. 

19,607. CisTerNs for WatTER-cLoseTs, H. Kerrill, 
Dublin. 

19,608. Saw Guarp and Rivixc Kwirg, J. Scott, 
Edinburgh. 

19,609. Apparatus for MouLpinc Boxes J. Westaway, 





mdon. 
19,610. Toot Hoiper, W. T. Jones and J. Eaton-Shore, 
London. 
19,611. Deivinc Ve.ocipepes, A. E. Chinchen, 


mdon. 

19,612, ConTRoLLING ELEctric Motors, F. W. Reed, 
Manchester. 

19,613, PortaBLe Cuttine InstRUMENT, C. E. Haydon, 


London. 
19,614. Ex.ecrric TreLtzcrapras, C. Adams-Randall, 


mdon. 

19,615. Fastentnc Covers on Jars, F. T. Malivoire, 
London. 

19,616. TRoLLEYs, H. Thomsett, London. 

— APPARATUS for SUFTENING Hives, R. Birdsall, 

mdon. 

19,618. Sarety Locks, J. W. Haglund, London. 

19,619. Cuain GEarino, T. Hewett, London. 

19,620. ADVERTISING, A. J. Parsons and C. O. Bastian, 
London. 

19,621. CoIN- FREED Exectric Meters, C. W. 8. 
Crawley, London. 

19,622. Racks for DispLayinc Borties, F. Haisman, 
London. 

19,623. Heatinc Apparatus, W. Funnell, London. 

19,624. Starn-Rop Eygs, A. de P. Chance and T. 8. 
Lucas, London. 

19,625. CompinaTion Toot, J. McCool, Greenwich. 

19,626. Cranks, R. Scott, London. 

19,627. Baas, A. Barker, London. 

19,628. OpTarninc HEat fiom O11, Buryers, F. Strick- 
land, London. 

19,629. CLEANING GEaR of Bicyc.Es, C. D. Abel.—(W. 
L. Dodge, United States.) 

19,630. Apparatus for Gymnastic Exercise, M. Herz, 
London. , 

19,631. CompinaTIon Toots for Cyrcxists, H. Tarbuck 
and Wright and Rowland, London. 

19,632. SECONDARY Batrerizs, W. A. Crowdus, 

mdon. 

19,633. Coatrnc Materia for Decoratine, G. Col- 
lantier, London. 

19,634. ImpaRTING LONGITUDINAL Motion to TooTHED 
Bar, E. Goddard, London. 

19,635. BREECH-MECHANISM of Guns, E. Schneider and 
J. B. G. A. Canet, London. 

19,636. Distrisution of ELgctricity, A. B. Blackburn 
and W. L. Spence, London. 

19,637. FLUSHING APpaRaTus, W. Thomas, Liverpool. 

19,638. Basz Support for PREVENTING VipRaTions, E. 
Zorn, Liverpool. 

19,639. Psgumatic Tires, E. Hale, Liverpool. 

— — Macuines, E. H. and W. G. Bronson, 

vel k 

19,641. OBTAINING Prussian BuveE, E. Donath and E. 
Ornstein, Manchester. 

19,642. Steam Tursrngs, E. Williams, Manchester. 

19,648. MANUFACTURE of Paper from Tosacco, W. 
Brown, London. 

19,644. ELecrric Dynamic System of Proputstion, W. 
H. Wheatley.—(L. Rosenfeld, C. Zelenay, and J. 
Dulait, Belgium.) 

19,645. Propuction of VARIEGATED Errects in TEXTILE 
Fasrics, F. H. Schneider, London. 

19,646. Brakes for VELociPEDEs, H. L. Bailey, London. 

19,647. Sarety Devicss for CyLinpers, W. R. Lake.— 
(F. Tobler, Italy.) 

19,648. OpeRaTING Macuings by Fivurip Pressurg, W. 
R. Lake.—(Duisburger Maschinenbau. Aktien-Gesell- 
schast vorm. Bechem und Keetmann, Germany.) 


16th September, 1898. 
19,649. Ecc Foop for Birps, G. Edwards and Co., 
London. 
19,650. Lirrinc Screw Jack, A. Comley, Newport, 
M 


on. 

19,651. SicNaL Wire Compensators, W. Rowland, 
Manchester. 

19,652. ApsusTABLE Easy Cuair, J. H.S. May, Belfast. 

19,653. Doe CoLuar, J. R. Wood, ee 

19,654. Boor-NaILING Macurngs, W. H. Dorman, 
Stafford. 

19,655. Emprocation, M. E. Mercer, Birmingham. 

19,656. Brakes for RarLway Enoings, J. K. Ewart, 


Glasgow. 
19,658. Destructive DistiLLaTion of Suates, G. H 
Hosie, Glasgow. : 
19,659. CasLes, E. G. Camelinat and P. Taillandier, 


Birmingham. 

19,660. BaLL-BEARING AbJusTMENT, J. W. Brown, 
Birmingham. 

19,661. HorsE Cotiar, E. L. Enoch and W. M. Ladd, 
Swansea. 

19,662. Puzzix, D. Alison, Manchester. 

19.663. Skip Brakes for Bicycies, J. Howell, 
London. 

19,664. Means for STEERING VessELs, J. Schmucker, 
Halifax. 

19,665. Hostery Macuines, G. A. Higton and J. 
Stafford, Nottingham. ‘ 

19,666. Jomntine TusEs, R. J. Mark and F. G. Picker- 
ing, Newcastle-on-Tyne. 

19,667. ANGLERS’ Recepracies for Fixes, W. P. But- 





¢e Ww. 
19,668. ‘DAMPING Apparatus, A. C. Thomson, Glasgow. 





19,669. Contiss Encine Vatve Gear, J. E. Robinson, 
Manchester. 

19,670. CanDLEsticKs, A. Heeson, Manchester. 

19,671. Dayine CLosets, T. P. Kichards, Live 1. 

19,672. Cases for HoLtpine Cicars, W. E. C. Musson 
London. 

19,673. Wire Fasric, E. N. Baines and J. W. Schmidt, 
Manchester. 

19,674. ACeTYLENE Gas Generator, J. V. Robinson, 
Malahide. 

19,675. Mountine Trays on Suprorts, H. C. Slingsby, 
Bradford. 

19,676. Stoves, P. Barraclough, Bradford. 

19,677. Cuarr-cutrinc Macuines, J. W. Twist, Bir- 
mingham. 

19,678. ‘IHe “‘X. L.” Wiypow Dresser, E. Morgan, 
Manchester. 

19,679. Puzzir, J. Smith and W. Joyce, Liverpool. 

— Raitway Spike, J.Smith and W. Joyce, Liver- 


pool. 

19,681. Motors, W. Spurgeon, Londen. 

19,682. Boor and SHox-rinisninc Toot, T. Green, 
London. 

19,683. AceTYLENE Gas GeEneRator, T. R. Waite, 

mdon. 

19,684. Non-conpUcTING Firgeproor Comrosirion, 
W. H. James, C. Wallis, and W. Mackinnon, 
London. 

19,685. Makinc-up Paces for Printinc, C. Hassam, 
London. 

19,686. Bottrtes, A. G. Snowdon, J. Michaels, and A. 
E. Morris, London. 


19,688, AUTOMATICALLY BREAKING ELECTRIC CURRENT, 
J. 8. Richardson, 8. Jevons, and W. A. Gent, Bir- 
mingham. 

19,689. FLuIpD-proor ArtTicLes, G. G. Smith and M. 
Stuart, Liverpool. 

19,690. Cups for Music Hotpsers, T. B. Jones, 
London. 

19,691. CycLe Brake, A. E. Lyon and N. Thorning, 


mdon. 

19,692. Steam Enornegs, C. W. G. Little, Heckington, 
Lincolnshire. 

19,698. Bett for Carryinc ARTIcLEs, L. Baum, 


London. 

19,694. Piaten Printinc Macuines, R. Harvey, 
London. 

19,695. FLurm Fug. Cooxine Stoves, O. Hurschmann, 
London. 


19,696. Crayon Hoxipers, H. Bernstein, London. 

19,697. Bacteria Reps for Sewace Errivent, D. 
Cameron, F. J. Commin, and A. J. Martin, London. 

19,698. BLuz Dyesturrs, H. E. Newton.(The Far- 
benjabriken vormals Friedrich Bayer and Co., Ger- 
many.) 

19,699. CoIN-FREED PREPAYMENT Meters, J. Tourtel 
and The Tourtel Gas and General Engineering Com- 
pany, Limited, London. 

19,700. WuistLEs, J. Hudson, London. 

19,701. Printinc Woven Fasrics, S. Schwabe and 
Company, Limited, and J. Gilbertson, Manchester. 

19,702. ORNAMENTAL PrintepD Pasrics, 8. Schwabe 
and Company, Limited, and J. Gilbertson, Man- 
chester. 

19,708. TRANSHIPPING FuEL, &c., at Sga, J. R. Bell, 


London. 
19,704. Rotary Vatves, W. Nachtigall and G. Jacoby, 


ondaon. 

19,705. STeRILisinc, &c., Mitx, Societé “Le Lait,” 
London. 

19,706. CoIN-CONTROLLED VALVE MeEcuanism for Gas 
Merers, W. L. Cort and F. A. Langwith, London. 

19,707. ExcavaTinG Eartu, G. F. W. Hope, London. 

19,708. Mongy-Boxes, J. Peto and W. Jackson, 
London. 

19,709. Heatine O11, A. Lutze, London. 

19,710. Steam Generators, G. A. Nussbaum, London. 

19,711. Locxinc Device for Cycres, H. Wissner, 
London. 

19,712. Lusricatinc Devices, F. Petio, London. 

19,713. LinotyPE CHINES, A. Boult. — (C. 
Muchleisen, United States.) 

19,714. Macutnge Guy, A. T. Dawson and L. Silver- 
man, London. 

19715. Borr.e Stoprgrs, 8. M. and O. M. Goldberg, 
London. 

19,716. Burrons and Stups, H. M. Larter, London. 

19,717. Spriswinc Muuss, W. Monk, London. 

19,718. InrLatinac CycLe Trees, F. A. Abeleven, 
London. 


17th September, 1898. 


19,719. D1x-stocks, C. and H. Blombach, Germany. 

19,720. EnveLopr Macuings, R. Schépp, Germany. 

19,721. Moutpinc Boxes, Planet Foundry Company, 
Limited, J. Learmouth, and G. F. Calderwood, 
Manchester. 

19,722. Evectric Conpuctors, W. R. Macdonald and 
A. F. Stevenson, Manchester. 

19,723. LeTreR-BoxgEs, A. Jordan, Manchester. 

19,724. SeLr-actinc Muuss, J. Dewhurst and J. E. 
Bottomley, Manchester. 

19,725. AMBULANCES, T. Wilson and F. J. Stockall, 
Manchester. 

19,726. Lawn-mMow1nG Macutnes, T. Henderson, Man- 
chester. 

19,727. Carriacses, F. G. Hamnett and H. Turner, 

orly, Lancs. 

19,728. Cork Screws, A. T. Macfarlane, Glasgow. 

19,729. Cycie Cuatns, J. A. Holyoake, R. J. Fowkes, 
and G. D. Tiviotdale, Birmingham. 

19,730. Tusgs, W. Harrison, Walsall. 

19,731. Detivery of MILK, S. Hartford, Live: 1. 

19,732. Cyciists’ Harnsss, J. D. Amenabar, Birming- 


ham. 

19,733. Cycizs, H. Parsons, Birmingham. 

19,784. Cacs for Lirts, T. J. Morris and H. K. Brown, 
Coventry. 

19,735. Sarpment of Coat, A. E. Ballan, West Hartle- 


19736. Motor-DRivEN VeHciEs, C. T. B. Sangster, 
Birmingham. 

19,787. BeveracE, C. C. B. and J. Brown, Glasgow. 

19,738. Botts, 8S. Timings, Birmingham. 

19,739. Links, W. W. Tambs, Birmingham. 

19,740. Vatvgs, W. H. Griffiths, Liverpool. 

19,741. TrrEs, 5. R. Swift, St. Neots. 

19,742. SEPARATING Boptgs, E. C. C. Stanfori, Dal- 
muir, Dumbartonshire. 

19,743. BLEacHING Powpers, B. Piffard, Hemel Hemp- 
stead, Herts. 

19,744. WasHinc Macutnves, R. Varley, J. Butterfield, 
and J. Smith, Keighley. 

19,745. APPARATUS for CLEANING WINDOWS, W. H. Heinz, 


19,746. AGRICULTURAL ImpLeMENT, C H. Purdy, 
London. 

19,747. CuuRNs, W. P. Coker, London. 

19,748. Lock Nuts, L. M. Chapman and J. M. Gelatt, 


London. 
19,749. Beams for SrrucTuRAL Purposss, R. Thomson, 


we 
19,750. BrcycLe Racks, G. W. Drummond, Glasgow. 
19,751. ALARM CLock, R. Freidel, London. 
19,752. AmMMONIACAL SoLuTion of Copper, A. Marshall, 
London. 
19,753. MACHINING PULLEys, Tangyes’ Machines Tool 
Company, Limited, and W. H. Bailey, London. 
19,754. Crutcues, D. J. Stallabrass, London. 
19,755. Stirch Separatinc, &c., Macuines, J. Lee, 


don. 
19,756. RarLroaD Locomotives, J. P. S. Pearson, 
London. 


19,758. VeHIcLe TrrEs, C. T. Adams, eR 

19,759. Removinc WALL-PareR Epeoxs, J. J. Williams, 
London. 

19,760, BicycLe Brearines, F. W. Hayward, Norwich 

19,761. Hat Stanps, W. Fuller, London. 

16,762. PotisH for Furniture, F. T. Lyle, London. 
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19,763. Constructinc WatcH Batances, G. Belldk, 
London. 
19,764. Bricycte Tourrnc Recepracies, H. Lucas, 


mdon. 
19,765 Exorngs, A. F. Spooner.—(8. Boulier and A. 
Thirion, France.) 
19,766. FrrEPROoFING Composition, The Asbestos and 
Asbestic Company, Limited.—(F. Boas, Canada.) 
19,767. AppaRaTus for MANUFACTURING CYANIDEs, J. 
Raschen and The United Alkali Company, Limited, 
London. 

19,768. Lire Saver, H. D. and F. Layman, and F. W. 
Parpart, London. 

19,769. Boat, H, D. and P. Layman, and E. W. Parpart, 
London. 

19,770. Meratytic Mantises for Gas Burners, A. J. 
Boult.—(B. Verbdecke, Belgium.) 

19,771. TREATMENT of ANIMAL Fats, W. J. Engledue, 
London. 

19,772. Macutngery for Trttinc Lanp, F. H. P. P. 
Oram, London. 

19,773. Lock and TricGeR MecuanisM for Guns, A. 
Eeichwald.—(F. Krupp, Germany.) 

19,774. Brakes for Gun Carriaces, A. Reichwald.— 
(PF. Krupp, Germany.) 

19,775. Lavatorrgs, R. G. Howson, London. 

19,776. Vacuum-cLosine of Bortries, &c., F. Shirtliff, 
London. 

19,777. WHELs for Bicycies, J. McAlpine and T. 8. 
Allden, London. 

19,778. Bunsen Burners, ©. Imray.—(J. Moeller, 
Austria.) 

— irra Lamps, O. Imray.—{J. Moeller, 
Austria. 

SS Wixpvows, W. W. Ballard and G. H. Woodhouse, 


19,781. RECIPROCATING Rotary Morton, T. Lohler. 


ndon. 
19,782. SrerILisinc Water, Maiche, Limited.—(L. 
Maiche, France.) 
19,783. CutLery, A. T. Lees, Sheffield. 
19,784. Supporters for Bicycies, H. V. Weyde, 
ndon. 
19,785. INcanpgescent Evectric Lamps, C. Kellner, 


mdon. 
19,786. CarBipEe of Cacium, J. Bilbie and H. Drivet, 
ndon. 


19,787. Curtine Ivory, C. Triiger, London. 

19,788. MoToR-DRIVEN VEHICLES, W. A. Crowdus, 
London. 

19,789. PNeumatic TrrEs, A. E. Kullberg, London. 

19,790. WiRk-STAPLING Macuings, W. R. Lake.—(A. G. 
Mackay, United States.) 

19,791. Stopprnc Veutcies, H. L. Webster and H. J. 
Norballe, London. 

19,792. Foot-rests and Lock for Cycigs, J. O. Went- 
worth and F. E. Steer, London. 


19th September, 1898. 


19,793. Bett, W. Sumner, H. 8. Martin, and E Sumner, 
Liverpool. 
19,794. Lever Ciutcu, J. B. Mackie and H. R. Sutton, 
ing. 


Reading. 
19,795. Paper Ciips, E. H. Godbold, Birmingham. 
19,796. SELF-FEEDERS, J. Bennett and R. Tottey, Til- 
lington, Staffs. 
19,797. Cottars, F. H. Gornall, Manchester. 
eo Weavine Carpets, E. Hollingworth, Dobcross, 
orks. 
19,799. Tae AquaTor, A. H. Parker, Boston, Lincoln- 


Ss. je 

19,800. WasHING Macuings, J. H. and I. Mitchell, 
Huddersfield. 

19,801. Frame ExtincuisHers, H. Pinson, Stoke-on- 


n 
19,802. Sreps of Venicies, J. Boulton, Stoke-on- 


mt. 
19,803. Ececrric Lamps, J. B. de Alzugaray, Short- 
lands, Kent. 
19,804. Exrractinc Metats and Oxipes from Orgs 
and Satts, J. B. de Alzugaray, Shortlands, Kent. 
19,805. Hanp Tretieys J. J. and J. Taylor, Notting- 


ham. 
wae Movtpinc Gun Corton, E. Hollings, Liver- 


pool. 

19,807. Sapp.es, A. M. Lermit, Birmingham. 

19,808. LuBricator for CycLe BeaRinos, R. A. Griffiths 
and H. Mills, Birmingham. 

19,809. Oven Doors, D. Thomson, Glasgow. 

19,810. Cornice Poe Brackgrt, F. Bott and C. E. Tay- 
lor, Birmingham. 

19,811. Wire Rope Grip, R. Harley and D. Dargie, 
Liverpool. 

19,812. Cotrinc Cuzgsz, W. Drake, Newmarket. Cam- 
bridgeshire. 

19,813. Coverine Pirgs, J. France, Keighley. 
814. RusBer Tires for Venicies, J. B. Fearnley, 

uddersfield. 

19,815. Spinntnc Macuinery, E. Ashworth, Man- 
chester. 

19,816. Stgam Generators, A. G. French, Glasgow. 

19,817. PortaBie Stanp for Bicycies, J. B. Smith, 
Poona, India. 

19,818. Lock Nuts, B. J. Maloney, Edinburgh. 

19,819. DouBLE-sTeEM HANDLE-BAR, W. A. Ste 
London. 

19,820. SreEL Banp for Pyeumatic Trres, J. A. 
Williams, Southsea. 

19,821. INsTantaNngovus Pincu, T. M. Langstone, Ports- 
mout 

19,822. 


ward, 


h. 
Sanitary WasuHinc Macuinz, W. J. Smith, 


Brighton. 

19,823. New Propuct from Pirerip1Nz, J. T. Hewitt, 
London. 

19,824. CALCULATING Apparatus, M. B. Cotterell, Bir- 
mingham. 

19,825. Fite-cuttinc Macuinges, D. Cornthwaite, 
Sheffield. 

19,826. Buck.es, J. Bailey, Birmingham. 

19,827. ELecrric Arc Lamps, B. H. Pomeroy, London. 

19,828. ELecrric Arc Lamps, B. H. Pomeroy, London. 

19,829, COIN-CONTROLLED Magters, B. H. Pomeroy, 
London. 

19,830. WaTER-cocks, W. and A. R. Crawford, Glasgow. 

19,831. ALLoys, W. H. Harrap, London. 

19,832. Link Puzzug, R. B. eeler, London. 

19,833. Pumps, A. J. Boult.—(N. A. Christensen, United 
States.) 

19,834. Drivinc Gear for Bicycies, E. G. Wright, 
London. 

19,835. Door Stop, H. Fullwood, London. 

19,836. Drivina Gear for VeLocipepEs, W. Backes, 
London. 

19,837. SecuRING the Larus of Iron Bepsreaps, G. W. 
Day, London. 

19,838. Water Hyprant, J. Strachan, London. 

19,839. Revotvinc Toots, T. A. and 8. C. Darby, 
London. 

19,840. SHEARING Macuings, H. 8. Thomas, London. 

19,841. RecuLATING the O1L Suppty to Enaings, J. 
Budge, Coventry. 

19,842. ATTACHING a CyCLoMETER to BicycLe, W. L. 
Shepard and The Waterbury Buckle Company, 
London. 

19,843. INsULATING Boprgs, C. Noltemeier, London. 

19,844. Fasteninas for Lacgs, F. Algar, London. 

19,845, GENERATING ACETYLENE Gas, C. 8S. McIntire, 
London. 

19,546. ATTACHING Rirvx to VeLocirEepg, A. W. Gamage 
and A. E. Charter, London. 

19,847. DiscHarcinc of NavaL Orpnancg, E. H. 
Hamilton, London. 

19,848. CycLe Brakes, W. H. Widdicombe and F. P. 
T. Struben, London. 

19,849. OBTAINING YELLOW PrussiaTE of Porasu, W. 
Schrider, London. 

19,850. AcruaTinc Tusz Expanpers, J. Slater and 
R. and W. Hawthorn, Leslie, and Co., Limited, 
London, 

19,851. Ratbway Wueets, R. Hyde and J. L. Hodgkin- 

mx — 

,852. REGULATING the Fiow of Liquips, M. Fried- 
lander, London. - ; 








—. Lawn Tennis Rackets, B. R. de Wendel, 

ndon. 

19,854. Compinep SHELF Bracket and Hook, J. E. 
Fairweather and E. Hentschel, London. 

19,855. Etecrropgs for ELecrric ACCUMULATORS, H. 

. Lake.—(La Société Roger and Rathier, France.) 

19,856. RetuRN SicNaL Devics, W. P. Thompson.— 
(Ohl and Dieterich, Germany.) 

19,857. Motor Cars, E. H. Clift, London. 

19,858. Bortine Corton, S. Khrénnikoff, London. 

19,859. NoN-INTOXICATING BEvERAGES, W. P. Thomp- 
son.—{The Non-intoxicant Beverage Company, United 
States.) 

19,860. Funne, W. P. Thompson.—(C. Bonayide, Italy.) 

19,861. Steam GeNERATORS, H. L. and M. J. Freeman, 
Liverpool. 

19,862. CoLLAPsIBLE LappErs, M. Barth, Liverpool. 

19,868. BRaKE Mecuanism for Cycigs, G. Y. Cooper, 
Birmingham. 

19,864. Gripiron, T. E. Shepherd, London. 

19,865. Brnptne Books, W. Loewenthal, London. 

19,866. Lockrine WHEELS of Trucks, F. J. J. Gibbons, 


London. 

19,867. Spike for Sgecurtnc P.atrorms, F. Baker, 

mdon. 

19,868. Aromatic Eruer, C. D. Abel.—(The Actien 
Gesellachast fiir Anilin Fabrikation, Germany.) 

19,869. TREATING Restnous Cang, C. D. Abel.—(H. C. 
Meyer, jun., Germany.) 

19,870. Ratcuetr Gear for WE s, F. E. B. Beaumont, 
London. 

19,871. CYLINDERS and Pistons, L. Brennan, London. 

19,872. Car Trucks, J. C. Barber, London. 

19,873. Screw Stoppers, H. C. Quelch, London. 

19,874. Orne Door Locks, E. Edwards.—({F. G@. M. 
Sommer, Germany.) 

19,875. Joint for TeLEGRAPH WirEs, H. W. Neild, 


London. 

19,876. SeraRaTion of Zinc, O. J. Steinhart, J. L. F. 
Vogel, and H. K. Fry, London. 

19,877. Cet for ELecrrotysis, O. J. Steinhart, J. L. F. 
Vogel, and H. E. Fry, London. 

19,878. Hyprous Zinc CaLoripg, O. J. Steinhart, J. 
L. F. Vogel, and H. E. Fry, London. 


20th September, 1898. 


19,879. Morive-powER Enoings, J. 
chester. 

19,880. PETROLEUM Moror, L. Soncin, London. 

19,881. Gear for VeLocipepEs, A. H. L. 
London. 

19,882. ACETYLENE Lamp, N. H. Jones and E. F. Phibbs, 
London. 

19,888. Drawine and Measurina Besr, C. Davies, 
Manchester. 

19,884. RarLway PLatrorm TROLLEYs, J. Livingston, 
London. 

19,885. ACETYLENE Gas Lamp, J. T. Brown, Reading. 

19,886. ConTRoLLinc Raitway Lorrigs, H. M. Ryder, 
3irmingham. 

19,887. BorrLe Stoppers, F. W. Schroeder and P. W. 
Moran, London. 

19,888. Pavinc Composition, F. Higgarty, Glasgow. 

19,889. WasHinG Printers’ Bianxets, J. H. Gartside 
and W. R. Ardern, Manchester. 

19,890. Drivin Caarn, F. E. Riddiford, Birmingham. 


Shenton, Man- 


Ripert, 


19,891. Mattresses, G. Holden, Oldham. 

19,892. Feepinc Carpine Enorves, W. Frost, Roch- 
ale. 

19,893. CoLLAPSIBLE Packinc Cask, A. Thomson, 
Glasgow. 

19,894. CaLenpars, J. 8. Bell and L. Willmott, 


ndon. 

19,895. Stgam Enarngs, R. Arnott, Glasgow. 

19,896. GuILLoTINEs, A. W. Stevenson, Manchester. 

19,897. SzaMLess KeTrie, A. Hateley and T. Barrett, 
Birmingham. 

19,898. Incubators, J. Willcocks and J. M. Smith, 
Leicester. 

19,899. Sarety Fvuse-1cNiTINcG Apparatus, W. F. 
Bennett, Bristol. 

19,900. Bicycirs, W. Hewitt, Newcastle-on-Tyne. 

19,901. Looms for Weavine Gavuzeg, E. Hollingworth, 
Dobcross, Yorks. 

19,902. Brusn for CLEANING BaRRELS, C. Buckley, 
Huddersfield. 

19,903. Pepat Cranks of Cycies, G. Wiltshire, 
Liverpool. 

19,904. MacHINES used 
EARTHENWARE Goons, A. and T. Sabine, 

19,905. Srgam or Gas Tursings, A. 
Gateshead-on-Tyne. 

19,906. Preventinc IncrustaTion in Borters, J. 
Kippax, Bolton. 

19,907. Gas Recovery, A. J. Boult.—(A. F. Izidore and 
M. Biscons, France.) 

19,908. FiusHine for Santrary Purposss, M. Gautier, 

mdon. 

19,909. ParLour Crickgt, C. F. Starkey, Birkenhead. 

19,910. RiveTiInc ApPpaRaTus, E. Gunnell, London. 

19,911. Erecrric Door Lock, O Melville, Larkhall, 


in the ManvractuRE of 
Derby. 
Armour, 


ire. 
19,912. PorTaBLE ACETYLENE GENERATORS, H. Henry, 
Bradford 


ord. 
19,913. Arc Lamps, W. G. Heys.(The Manhattan 
General Construction Company, United States.) 
19,914. Cain, H. Rieth, Middlesbrough. 
19,915. MATERIAL-RAISING Apparatus, W. Jennings, 
Manchester. 
19,916. Mitus for Grinpinc Mortar, E. Chatham, 


anchester. 

19,917. Bexr for Supportinc Skirts, J. Reynolds, 
Manchester. 

19,918. VENTILATORS, A. Turner, Glasgow. 

19,919. SappLE Bars, W. L. Orpwood, Oxford. 

19,920. Pirz Joint, &c., J. 8. and J. 8. Clinch, 
Liverpool. 

19,921. Gear Caszs, F. H. Nies, W. Dunn, and T. H. 
Dibbins, Wolverhampton. 

19,922. FLY-wHEELS of Macutngs, H. L. and A. Wilson, 

alifax. 

19,923. Syrincgs, 8S. Naumberger, Halifax. 

— ee Macuing, W. H. Adamson, 

ive . 

19,925. TIME-RECORDING MacHINERY, J. A. Whitehead, 
Glasgow. 

19,926. BottLes for Strorinc Unstas_e Sats, C. Hoy, 
Glasgow. 

19,927. Stups, F. Wrigley, London. 

19,928. CLEANING and PoLisHinc Arparatus, A. G. 
Phillips, London. 

19,929. Sappies, A. E. Wale, Birmingham. 

19,930. Locks, E. Tyden, London. 

19,931. MaTERIAL for LEATHER BELTING, J. H. Goodwin, 
London. 

19,932. PepomoTive Grearinc for Cycies, F. Peters, 
London. 

19,933. CyciEes, J. M. Chambers, London. 

19,984. Macuines for Drivinc Naits, C. M. Green, 
London. 

19,935. TREATING RaMIE PLants, W. Joynt and A. J. 
Summerfield, London. 

19,936. ControLters for Exvrectrric Motors, The 
British Thomson-Houston Company, Limited.— 
F. E. Case, United States.) 

19,937. ELectric BrRakine Apranatus for TRAMWAYS, 
The British Thomson-Houston Company, Limited. 

J. B. Linn, United States.) 

19,938. Dynamo Exvectric Macuings, The British 
Thomson - Houston Company, Limited. —(£. M. 
Hewlett, United States.) 

19,939. Exectric Meters, The British Thomson- 
pone Company, Limited.—(C. D. Haskins, United 

tates. 

19,940. Crrcuir Breakers, The British Thomson- 
Houston Company, Limited.—(Z. M. Hevlett, United 


States.) 

19,941. MeasuRING InstruMENTS, The British Thom- 
son-Houston Company, Limited.—(#. Thomson, 
United States.) 

19,942. Exectric Enoines, B. J. B. Mills.—(M. L. 
Whitfeid and C. C. Cowan, United States.) 

19,943. Hot-waTeR Botruzs, J. F. Morrill, London. 





944. Toy, G. L. Tickner, London. 

,945. Printine Stamp, J. T. Hart, London, 

19,946. TRansPorTING Lucaacg, J. T. Hart, London. 

19, oe Trucks for Luccacs, T. A. W. Edwards, 

ndon. 

19,948. Provgctitss, 8. van Buskirk, London. 

19,949, RatLway SIGNALLING, J. Swinburne, London. 

19,950. Prgeumatic Trrgs, A. 8S. Bowley, London. 

19,951, ELECTRICAL GASLIGHTERS, E. Seiler, London. 

19,952. Lawn Mowsgrs, A. W. Mackinlay, London. 

19,9538. Motors, J. Chadefaud, London. 

19,954. Preventinc AccipeNTs with Cuarr CuTTERs, 

J. C. Howard, East Dereham, Norfolk. 

19,955. ConTAINING VESSELS, A. and M. Gerstendorfer, 
London. 

19,956. NarurRaL CoLtour Psotograpny, A. Werner, 
London. 

19,957. Apparnatus for Preparinc Syrur, E. Shaw, 
London. 

19,958. SLeEpInc Costumg, K. Knieriem, London 

19,959. ELecrricaL DistrisuTion Syste, C. F. Scott, 
London. 

19,960. ELecrric Rartways, R. Belfield. —(The Foreign 
Electric Traction Company, United States.) 

19,961. Rerrninc Sugar, W. P. Thompson.—(H/. 4. J. 
Manoury, France) 

19,962. WATERPROOF Covers for Hats, L. C. Johnson, 
Liver 1. 

19,963. oe of Doven into Pastry, J. Callow, 
Liverpool. 

19,064. SEPARATING GoLp, J. L. Grant.—(W. Scott, 
Canada.) 

19,965. Masts, C. Pellenz, Liverpool. 

19,966. Pens for Writinc Purposes, H. 8. Breeden, 
Liverpool. 

19,967. Boots, W. Church, Liverpool. 

19,968. Faprics for Matrressrs, J. Mitchell, Man- 
chester. 

19,969. FLoats for Fisuinc Purposrs, D. M. Mefford, 
London. 

19,970. MatcH Boxgs, G. Jobson, London. 

19,971. Cains for Cyces, P. Bernstein and I. Voron, 


19, 
19 


19,972. Switch WorKED by CLockwork, J. Hooper, 
London. 

19,973. Fotp1nc Ruvss, R. Friedrich, London. 

19,974. ELecrric INCANDESCENT Lamps, F. Dannert, 


London. 

19,975. Pepat Cranks for Bicyciges, H. Scheeren, 
London. 

19,976. Frere for Imitation of Horsenalr, E. Horsey, 


19,977. Sounp-LocaTING InstruUMENT, J. Anthony, 


mdon. 
19,978. Puncnes for Rattway Tickets, T. Gibson, 
London. 
19,979. Teapots, J. Spence, Dundee. 


2lst September, 1898. 
19,980. ConTROLLING Motion of Trucks, H. Burridge, 


ndon. 

19,981. Constructina Suips’ Ruppers, T. V. Trew, 
London. 

19,982. Copyinc Parer, W. H. Munns.—(X. C. Stiles, 
Uniled States.) 

19,983. Evectric Lamps, T. Duckitt and J. I. Hall, 
Loughborough. 

19,984. Motor, W. W. Douglass and L. H. Webb, 
Kansas City, U.S. 

19,985. INCANDESCENT Gas, A. Howell, Aston, near Bir- 


mingham. 

19,986. Gas Lamps, A. O. Brown and W. A. G. Allen, 
London. 

19,987. CoIN-coNTROLLED GrapuorHone, G. W. John- 
son.—(The American Graphophone Company, United 
States.) 

19,988. Doc Kenngxs, J. U. Spence, London. 

19,989. Process for WuHettinc CuTLery, J. Weston, 
Sheffield. 

19,990. Jar Stoppers, E. A Matthias and W. H. Harri- 
son, Manchester. 

19,901. Rims of Crcte Warets, A. Rivett, Leyton- 


stone. 
19,992. CuHxeck Docket Booxs, W. W. Cleland, 
Belfast. 

yc for Drivinc Venicies, G. Crossley, 


‘ax. 
19,994. Or_cans, G. Wiltshire, Liverpocl. 
19,995. Giass, W. Akerman and W. D. Relton, Liver- 


pool. 
a Hanp.e-bars, F. and D. A. Royston, Hudders- 
fiel 


19,997. Wet of Venicies, C. Bevans and J. Hallam, 
Leicester. 
19,998. Lapg., M. Ferguson, Wark-on-Tyne, Northum- 
land 


ber! |. 

19,999. Boat, W. T. Quinsey and J. H. Simmons, 
Balsall Heath, near Birmingham. 

20,000. CLEANING Knives, C. Darrah and W. H. Wright, 
Manchester. 

20,001. PHorocrarnic Pate, P. and E. F. Wallis, 
Kettering. 

20,002. PHotocrapHic Suutrer, P. and E. F. Wallis, 
Kettering. 

20,003. PropeELLING NAVIGABLE VESSELS, J. A Saner, 
Liverpool. 

— PorTABLE STIRRING IMPLEMENT, M. Shirlaw, 

iw. 

20,005. Sanitary Pires, J. Staley and J. Parker, 
Derby. 

20,006. Knitrinc Macuinss, G. F. Sturgess, Leicester. 

20,007. Waist Betts and their Firtinos, P. A. Martin, 
Birmingham. 

20,008. Covers for Exvecrric Switcues, M. Lawton, 
Birmingham. 

20,009. SappLes and Seats for Bicycises, K. Schell, 
London. 

20,010. SHox Fastener, H. Hartley and W. H. Smith, 
Burnley. 

20,011. Inrtators, W. Hanlon, I[nnishannon, Co. 
Cork. 

20,012. AuromaTic-LockInG Cam, W. Burton, Notting- 
ham. 

20,0138. AcETYLENE Gas GENERATOR, H. Salsbury, 
London. 

20,014. Opometer, T. Buhlmann, London. 

20,015. Rrakes, P. Weir, Bristol. 

20,016. Taps, A. J. Thurman, Birmingham. 

20,017. Mmans for Propucine Gas IeniTION, L. Pierron, 
London. 

20,018. Junctions for Frames of Bicrcixs, A. H. 
Webster and The Diamond Cycle Components and 
Engineering Company, Limited, Birmingham. 

20,019. Mart Carts, L. L’Hollier, Birmingham. 

20,020. Packine, CYLINDER Sturrina-boxEs, A. Shaw, 


London. 

20,021. Cues, G. F. Brown and T. A. Walker, Birming- 
ham. 

20,022. MepicrnaL Wasu, M. Tuite and W. A. Smithe, 


ndon. 

20,023. Suips’ Bertu, T. W. Hudgell and J. Stevenson, 
London. 

20,024. Weriont Carriers for Crops, J. Rendle, 
J. A. Hunt, J. G. Sherwin, and H. J. Hunt, 
London. 

20,025. Traps, W. Durrant, London. 

20,026. Recerractes for Umbreuas, J. N. Spence, 
London. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


606,385, AcETYLENE Gas Lamp, G. E. Hesse, Brooklyn, 
N.Y.—Filed November 2nd, 1897. 

Claim.—{1) The combination with the carbide re- 
ceptacle and the water reservoir above it, of a wick 
tube having a plurality of branches between said 
receptacle and reservoir and a cock in said wick tube 
for controlling all its branches, substantially as herein 
descril (2) In an acetylene lamp, the combination 
of a carbide receptacle constituting a generator, a 








water reservoir, a water cock betw: 

and said generator, a main Sener cen reservoir 
mentary burner supplied from said generator 
cock common to both of said burners for pat 
either when the other is closed, and a coe 
between the said cocks for opening and cloeing te 








water cock and the main burner simultaneously and 
for closing or opening the suppl tary burner while 
the main burner and the water cock are respectively 
open or closed, substantially as herein described, 


606,543, Sxetr-LusricaTinc Enotne, F. E. Hanna 
Chicago, Ill.—Filed December 18th, 1897. ; 
7 In a self-lubricating engine, the com. 
bination of a frame portion having a settling chamber 
or reservoir, pipes connecting the upper portion of 
the settling chamber with bearings to be lubricated 
and return channels leading from the lubricated bear. 
ings toa basin underneath the crank disc, substan. 
tially as described. (2) In a self-lubricating engine, 
the combination of a frame portion having a settling 
chamber extending to the front, underneath and rear 
of the crank shaft and above the bearing portion to be 
lubricated, pipes connecting the upper portion of the 
settling chamber with the bearings to be lubricated, 











and return channels leading from the lubricated bear- 
ings to a basin underneath the crank disc, substan- 
tially as described. (3) In a self-lubricating engine, 
the combination of a frame portion having a settling 
chamber or reservoir divided longitudinally and ex- 
tending to the front, rear, and underneath the crank 
shaft and to a point above the bearings to be lubricated, 
pipes connect: the upper portion of the settling 
chamber with the bearings to be lubricated, and 
return channels leading from the lubricated bearings 
to a basin underneath the crank disc, substantially as 
described. 
606,633, Comrounp Locomotive Enoing, G. & 
Strong, New York, N.Y.—Filed January 4th, 185. 
Claim.—{1) In a compound locomotive engine the 
combination of two pairs of high and low-pressure 
cylinders, one pair arranged on each side of the engine 
with pistons and piston-rods working in said cylinders, 
the weight of which is substantially equal in all the 
cylinders, a main driving shaft having connected with 
it four cranks at 90 deg. apart, the cranks for each 
pair of high and low-pressure cylinders set at 180 deg., 
and counterweights for each crank arranged as nearly 
as possible in its plane of rotation, and with their 
centre of mass revolving substantially in the same 
circle as that of the mass of the crank and its attach- 
ments. (2) In a compound locomotive engine the 
combination of two pairs each consisting of a high and 
low-pressure cylinder and one pair arranged on each 
side of the engine, cranks for each pair of cylinders 
set at 180 deg. apart on the same axle, a double valve- 
actuating link P p, independently-actuated link slides 
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R 7, one in each of the double link, and the valves 
of the high and low-pressure cylinders connected re- 
spectively to the slides r and R. (8) In a compound 
locomotive engine having two pairs each consisting of 
a high and low-pressure cylinder and one pair secured 
oneach side of the engine, steam es leading 
from the exhaust of the high-pressure cylinders and 
from the admission of the low-pressure cylinders to 
the smoke-box, and a re-heater boaspe oe said steam 
passages, and consisting of a series of U-s haped pipes. 
(8) In a compound locomotive engine having two 
pairs each consisting of a high and low-pressure 
cylinder and one pair secured on each side of the 
engine, steam leading from the exhaust of 
the high-pressure cylinders and from the admission 
of the low-pressure cylinders to the smoke-box, cast 
iron tube-heads 8 and 10 fastened to the mouths of 
the steam passages with ground joints, and a series of 
U-shaped tubes connecting said boxes as described, 
and forming a re-heater. (5) In a compound locomo- 
tive engine two pairs of high and low-pressure 
cylinders, one pair on each side, cranks for each pair 
of cylinders set at 180 deg. to each other, piston-rods 
I) 1 connected to said cranks, and to pistons I 15 t 
iston-rod of one or both pistons being hollow, an' 
ving an enlarged hollow head 1? to which the plates 
of the piston are secured, and the material of the —_ 
pistons and their rods being so arranged as to be su 





stantially equal in weight. 
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<JpPLY OF ELECTRICITY TO LARGE 
ee DISTRICTS. 
No. III. 

yur did not think it 2 have been yoaee 
‘+ James Company, under its existing order, 

-% OY eusde its area. The Central Company only 
ked for powers to supply undertakers, and those under- 
svers must get powers from Parliament before they 
ald be supplied. He did not contem late a monopoly 
rs the new company. Details were then given of the 
- er unit of electricity from various companies, and 
ys : ared that there was a possibility that an existing 
pe station might be obliged to purchase current from 
. other company which had a generating station outside 
oe area. If the committee agreed that compulsory 
ower should be given to break up the streets, it might 
[ coupled with the condition that the local authority 
should do this work themselves, any question as to the 
mode of doing it, and the cost of the work, being subject 
to arbitration. The witness did not think that it would 
have been possible to proceed by Provisional Order in 
the usual way for such a scheme as was contemplated by 
the Central Company. He desired to become free of the 
condition which was in the present Act of Parliament, 
which permitted the purchase of the undertaking by a 
local authority after a certain time. The St. James and 
other companies were in this unhappy position. Parlia- 
ment on the one side said to them, ‘ you must supply,” 
and on the other side they replied, “‘ we cannot find a 


Mr. BALF« 


oe. 

, Alexander Kennedy, F.R.S., Engineer-in- 
Chief to the Westminster Electric Supply Corporation, 
was then called, and stated that he was also joint engi- 
neer to the Central Electric Company, which was the pro- 
moter of a Bill for compulsory purchase before Parlia- 
ment. He stated that in two years time the St. James 
Company would be unable to supply more electricity with 
the present plant, and the Westminster Company 
would only be able to supply for a little longer than two 
years. It would take about two years to put up a new 
station, and this must be done whether by the Central 
Company or by some other body. It is possible that if 
the two companies and other authorities were supplied 
from one central station there might be a decrease in the 
cost of production of energy. The Westminster Com- 
pany had quite failed to get more land in its own 
district. The Brompton and Piccadilly Railway obtained 
powers to break up two miles of streets and put down an 
electric station at that distance from the terminus. 
The local authorities received last year in the form of rates 
and taxes from the Westminster Company a sum of 
£2948. The companies are at the end of their resources 
in the matter of land. The great Central Railway was 
anxious to acquire the same site as had already 
been selected by the Central Electric Company, 
and the latter concern did not seek to compete with 
existing undertakers, whether private or municipal, by 
attempting to supply bare consumers, but only to be at 
liberty if required or wanted to supply them. The 
promoters desired to supply electricity to authorised 
undertakers. His company had not a monopoly, and it 
wished to find cheaper pes out of the present district. 
The maximum price it was now charging was 6d. per 
unit, and the average 5}d. It was asking for powers 
to continue its statutory work, which would come toa 
standstill in a few years without such powers. It paid 
12 per cent. dividend last year. The cost of production 
per Board of Trade unit, including depreciation, sinking 
fund, and other expenses, was 3d. per unit; this did not 
include any sinking fund to pay off capital. At the 
present moment the Deptford Company was supplying 
energy to existing companies in the metropolis. Within 
vhe last few weeks he had taken up for examination some 
armoured mains put down early in 1891, and found them 
as good as new. Cables are now made so carefully that 
the risk with high voltage is not serious. The Deptford 
Company has been using 10,000 volts for about twelve 
years; the voltage proposed for the Central Company 
was 2000. 

Mr. Sydney Dobson, the engineer to the St. James 
Company, was then called and examined. He stated 
that the increase in consumption of electricity com- 
menced at 10 to 15 per cent., and during the last two 
years had been 20 per cent.; their present space would 
only permit of sufficient plant to take them through 
two more winter seasons. The consumption of coal for 
last year was 8000 tons, and they would require a main 
2} miles long to connect them to the proposed station in 
the metropolitan district. The greater part of the route 
would be along the edge of Regent’s Park, where there 
was very little traffic. In the case of the St. James 
district, his company and the London Electric Supply had 
mains in every street. The average price charged was 
54d. per unit, 

Mr. Sydney Morse was recalled and further examined. 
He stated that there were already companies which had 
stations outside their districts of supply, and quoted the 
Charing-cross and Strand Company, the City of London, 
and Bournemouth. He then cited cases in which com- 
pulsory powers had been given for various purposes to 
various companies, such as the Powell Duffryn Railway Act 
of 1872, the Horse Guards-avenue Act of 1888, and he 
considered it would be impossible to incorporate electric 
lighting companies, which at present were all limited. 
There were forty-two local authorities in the metropolis. 
and of these twenty-three districts had only one company. 
There is no competition in Kensington, for example, and 
_ could not agree with the evidence given on this point 

y Sir Courtenay Boyle. The period granted in Pro- 
visional Orders in London was forty-two years from 
angust, 1889 ; the orders, therefore, lapse in 1931. Lord 
Monkswell inquired whether it was correct that elec- 
tricity was supplied on one side of a London street at 8d. 
and on the other side at 4d., but the witness could not 
verify that statement. 

On the 28th of April Mr. James Swinburne was 





examined, and stated that there was no difficulty, from 
an engineering point of view, in transmitting power over 
very considerable distances; the dynamos would produce 
energy at extra high pressure. The witness then cited a 
large number of installations for the transmission of 
power in Switzerland, Germany, and North America. 
He believed that people generally thought that water 
power costs nothing, but if the interest on capital and 
the inconvenient situation of the water be considered, it 
was not so important as might be supposed. He thought 
a large central station would do well in the Black Country, 
where the towns spread practically over half a county, 
and he had lately inspected a large German electrical 
manufactory and found them employing from 6000 to 
8000 men, making about thirty dynamos and motors a 
day. A direct-current motor could be arranged so that 
it went at a constant speed, even with varying load. 
The local authority had the chance of competing on very 
favourable terms, and unless the large supply company 
was treating the customer fairly the local authority 
would doubtless compete. The supply companies wanted 
power to prevent unnecessary obstruction ; he considered 
that 20,000 volts might be used quite safely. The large 
supply companies should have power to pull up the 
streets in towns. Some years ago he had worked out on 
paper a scheme for transmitting power from the Midlands 
to London, and found that it would pay perfectly; the 
station would have been near Birmingham. He wished 
to see what he might call obstinate opposition done away 
with. He had himself used for experimental purposes 
energy at 160,000 volts. Such a station as he had 
referred to would not be placed near residences, and 
therefore would not be liable to cause a nuisance. In 
any manufacturing town the vibration caused by steam 
hammers was infinitely greater than the vibration and 
noise given off by any electric lighting station. High- 
pressure mains were carried overhead abroad; he 
thought we were rather apt in this country to throttle 
enterprise with a view to perfect safety ; he believed the 
telephone circuits were being made double gradually 
throughout the country, and in that case no obstruction 
would be caused by this large current. He did not think 
it would end in having one station of 100,000-horse 
power, it was more likely there would be a few stations 
of 10,000-horse power each. He thought the existing 
laws had everything to do with retarding the expansion 
of the use of electricity. 

Mr. Henry Graham Harris was then called, and stated 
that he was in partnership with Sir Frederick Bramwell. 
He put in a list of stations giving long distance trans- 
mission of power by electricity at high voltage. His 
firm were now putting in for the Corporation of Mon- 
mouth a transmission of 3000 volts, and current would 
be carried 4} to 44 miles for power and light purposes. 
Telephones were not affected, although they were laid in 
the same trench with the high tension mains at Ealing. 
He had been told that the price for delivery of coal to 
the Midland Company’s place at the pit’s mouth would 
be 2s. per ton, while in London the price would be 
17s. 6d. At Blackfriars Bridge they burn 50 tons of coal 
per week, and the price was 11s. 9d. per ton in the barge. 
The witness agreed generally with the evidence already 
given by Mr. Swinburne; he also agreed with Lord 
Knutsford’s suggestion that the authorities would be 
sufficiently protected if the large supply company obtained 
compulsory powers to break up the streets, and the 
local authority was allowed to supervise the work. He 
believed that the principle of the sliding scale and 
standard price now applied to gas companies could be 
also applied satisfactorily to electric light companies. 
It was quite possible to carry main lines overhead, and 
he did not think the danger would be increased by raising 
the pressure from 3000 to 30,000 volts, and he most 
certainly agreed that the expansion of electricity in this 
country had been prevented by giving a power of pur- 
chase to the local authorities. 

Mr. John Francis Allbright was then examined, and 
stated that he was chairman of the Midland Electric 
Corporation for power distribution. He thought it most 
important that such a company should be allowed 
to supply in bulk to local authorities, and this power 
should be restricted to lighting purposes. He believed 
they had power at present to supply other electric 
companies in bulk. The point he wished to speak upon 
was the supply in bulk to a local authority, for lighting 
—. At present no such agreement could be made, 
as his company would be liable to be called upon to 
supply private consumers under the Parliamentary 
powers, and this was due to the fact of working under a 
Provisional Order. He thought that where a number of 
local authorities were willing to purchase in bulk, it would 
not be possible for one or two other local authorities to 
debar such a supply by refusing to permit a company to lay 
mains across its district. Various isolated authorities, in 
a district such as the Black Country, could not supply elec- 
tricity at the same price as one company controlling that 
area. The area his company wished to supply embraced 
certain areas which had been already legislated for. He 
would not object to having regulations similar to those 
applied to gas companies for his company. He had 
calculated that he could sell electricity on an output of 
16,000,000 units per annum, with a load factor of about 
eight hours per day at an average price for power for 3d. 
per Board of Trade unit; but for a long-hour consumer 
the price at which he would sell would be 1d. He would 
be prepared to submit a price of 6d. for the first hour 
and 3d. for subsequent hours for lighting. No price was 
inserted for power, as the Board of Trade would not 
permit the insertion of two different prices. He knew 
that it would be quite impossible to sell power in the 
Black Country at such a price as 3d., or even 2d. per 
unit, because the consumer could not afford to pay it; 
he found they could not get more than 1d. They had 
adopted the principle of charging on the demand meter 
system, by whiek they would charge 3d. per hour for the 
first hour, and 0°825d. subsequently; that averages 1d. 
per unit for the customers who use it twelve hours. For 





a twelve-hour use per day the cost of energy would be 
about £12 per annum per horse-power, and about £8 15s. 
for an eight hours day. He thought it unadvisable to 
supply electricity to local authorities for power purposes, 
on the ground that customers would think the figures 
might leak out ; and they did not desire such publicity for 
the actual power they used. 

The witness did not state at what price he considered 
such a company could produce electricity. 

Mr. Henry Lawrence Cripps was then examined on 
behalf of the Metropolitan Electric Supply Company, 
and stated that he was a member of the firm of Dyson 
and Company, Parliamentary agents. He stated that 
the Metropolitan Company, which he represented, had 
three different Provisional Orders over three different 
parts of London, and also a special Act of Parliament. 
The company found that its capabilities of supply were 
being overtaken by the demand, and tried to obtain a 
piece of land in its own area, but failing to do so, it 
obtained the offer of a piece of ground outside London. 
The Board of Trade informed it that they could not 
give powers, and that the question must go before Par- 
liament. It had, however, commenced building, and 
undertaken the risk of fitting up a station without any 
direct communication with London. There were three 
possible ways of getting the energy from the station to 
the area of supply. The first was to select a defined 
line of suitable streets, and having done that, he showed 
it on a deposited plan, numbered it, and gave notice to 
the local authority in accordance with the Standing 
Orders with which his Lordship was familiar. Secondly, 
he sought to acquire a compulsory easement for laying 
a cable along the line of the Grand Junction Canal. 
Thirdly, he proposed to take powers to enter into 
agreements with the railway companies for running the 
cables along the line of railway. An agreement has now 
been effected with the Grand Junction Canal Company. 
He thought that as a general rule powers should be re- 
served to apply for a special Act to carry out such works. 
The difficulty of purchase has already arisen with regard 
to this company, as the Mid-London district includes 
areas under several local authorities. The Paddington, 
the Marylebone, and Mid-London stations will all be 
connected with the new station. He thought that some 
concentration of the powers of purchase would be neces- 
sary, and that there should be an express provision that 
a generating station should be purchasable as part of 
the undertaking. 

Mr. Lloyd Higginbottom was then called, and stated 
that he was an alderman of the city of Manchester, and 
Chairman of the Electricity Committee, he was also a 
mechanical engineer. The city had powers to supply 
twenty square miles, and also to furnish electricity to 
outside authorities if they ask for it. Three local autho- 
rities have already transferred their Order to the Man- 
chester Corporation. Manchester had only one generat- 
ing station at present. The capital expenditure had been 
£356,169. They had 230 miles of mains, and 184,542 
8-candle power lamps connected. Lamps are being 
added at the rate of 1300 a week, and there are never less 
than 22,000 8-candle power lamps awaiting connection. 
This demand is at present limited to four square miles 
in the centre of the city, and 8} acres of. land had just 
been bought for a new station to develope 100,000-horse 
power; the present station developed 20,000-horse 
power. The city had taken over the tramways, and they 
would be worked electrically in April, 1901; there were 
seventy-six miles of city lines. The Corporation has 
always retained the control of the streets in their own 
hands. They undertook the supply of hydraulic power, 
gas, water, and electric lighting, as well as the tramway 
system, and would oppose any company with power to 
break up the streets. The Manchester Carriage and 
Tramway Company had a Bill before Parliament to 
obtain powers for working tramways electrically, and so 
to compete with the Corporation. The streets were now 
full of pipes, telephones, and cables. The supply of 
electricity in Manchester has been very profitable, and 
the outside authorities will be treated the same as the 
citizens of Manchester. The price now stood at 5d. per 
unit for short-hour consumers, and £7 per annum per 
kilowatt on maximum demand, plus i}d. per unit as 
measured by meter for long-hour consumers. The 
average price is 4d., and motive power is supplied at 13d. 
per unit, and they had 2000-horse power on every day, with 
an average of eight hours per day. In the years 1897-98 
the profit made was £14,008. They had a revenue fund 
of £31,285. The witness thought that local authorities 
ought to be enabled to acquire lands compulsorily, and 
companies should have the same rights. 

A memorandum was then handed in referring to the 
questions under consideration by the Joint Committee ; 
he thought that local authorities should be exempt from 
proceedings for nuisance if due care were taken; he 
thought adjoining owners within 50 yards should be 
notified before land was acquired for a station. If mains 
are to pass through a station outside the area of supply, 
the local authority should have the right to do the work 
themselves. The conferring of powers to supply energy 
in any district, with the consent of the local authority, 
should be prohibited. The Manchester stations were 
erected on land acquired by agreement. The neighbour- 
ing owners should have a locus standi of power in oppo- 
sition to the purchase of land. In case it were desired to 
carry the mains through a district controlled by one local 
authority into a district controlled by another, then if 
that authority would not consent he thought that the 
matter might be referred to the Board of Trade, or, 
possibly, Parliament might settle it, for each special case. 
He considered that local authorities might acquire the 
undertaking jointly. He thought that London was in 
quite a different position from towns like Manchester, 
Edinburgh, and Glasgow. Power to lay mains should be 
restricted to a way leave, and power should not be con- 
ferred to supply on the way. The Manchester cost of 
production per unit was under 2d. There were plenty of 
consumers in Manchester gettirg electric light at 2d. and 
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24d. per unit. Certain neighbouring authorities were 
applying for Provisional Orders, which they would transfer 
to Manchester. Legally speaking, the Manchester station 
had not committed a nuisance. The Manchester Cor- 
poration would object to competition in the supply of 
electricity. 








THE IRON AND STEEL INSTITUTE. 
No. IV. 

Tue Stora Kopparberg Company, whose establish- 
ments were visited after leaving the Griingesberg district, 
is the oldest industrial Corporation in the world, the 
foundation of its business going back to the first half of 
the thirteenth century, the period of the discovery of 
the great mass of pyritic copper ore adjacent to the pre- 
sent town of Falun, and although the date of the actual 
beginnings are not known, a Royal Charter confirming 
their then ancient privileges in the year 1347 is preserved 
at Falun; and a still older deed relating to the exchange 
of one-eighth part of a share for two estates by the 
Bishop of Westeris in 1288 has been found in the National 
Archives at Stockholm. The conventional division into 
quarter parts which were increased from a total of 320 to 
1200 in 1616, was continued down to 1888, when the 
present joint stock company was organised with a capital 
divided into shares of the nominal value of 1000 kr.— 
about £56—each, eight shares being allotted to each 


original quarter part, giving a total nominal capital of | 


the introduction of the basic - Bessemer process, 
plant has been considerably extended and re-modelled, | 
and there are now five blast furnaces, 54ft. high, six 
Westman gas-calcining kilns, and seven Cowper stoves, 
giving a blast temperature of 700—800 deg. Cent. These 
furnaces make up to forty-five tons each daily, which is 
much higher than any other in the country, the average 
for the whole of Sweden being only about thirteen tons. 
The product is partly high-class pig metal, for Bes- 
semer steel smelted from very pure ores, with 0°018 phos- 











phorus and 0°005 to 0:010 sulphur, and extra strong 
foundry iron for roll making and similar uses, and partly | 
basic-Bessemer pig, from Griingesberg phosphoric ores, | 
which is converted into steel on the spot, the total yield | 
from four furnaces blowing in 1896 having been 43,397 tons. | 
The fuel used is exclusively charcoal, partly brought | 
from a distance, but mostly made on the ground from | 
sawmill refuse and other waste wood in a new kind of | 
comtinuous kiln invented by Mr. E. J. Ljungberg. This, | 
as will be seen from the illustration below, consists of 

a group of rectangular chambers, each of about 6000 | 
cubic feet capacity, which are charged through a | 
hole in the roof, and drain through the doors m. | 
The charring is done by external grate fires c d;) 
the fire gases pass into the chamber by the perforated | 
roofs ¢ f, and out by similar openings » ” on the oppo- | 
site side, which are connected by water-sealed passages | 
with a system of flues leading to the chimney. The | 
chambers are worked by series of four, the wet wood in 

No. 1 being dried by the spent gas of No. 2, where the | 


the | 


i 
phate slag from the basic, and 1000 tons of m : 
slag from the ganister-lined converters. The latter, a 
is essentially bisilicate of manganese, often hayin - 
characteristic pink colour of the natural pe ; 
Rhodonite, is returned to the blast furnaces to Pa 
the manganese. The open-hearth plant includes ad 
15-ton furnaces, two with basic ooh two with aillaa 
lining, with four coal-fired producers, and a steel] foun tag 
the cranes and other machines being driven by electric 
motors. The rolling mills, contained in a building 
covering nearly 3} acres, whose longer axis is parallel te 
the direction of the tunnel supplying power water to th 
turbines placed in _ below, include a cogging mil] rd 
one-ton ingots, rail, and heavy bar mills, two medium 
and one small train, a continuous wire mill, three universal] 
mills, and plate and sheet mills. There are nineteen 
heating furnaces, mostly of Ekman’s pattern, each havin 
its own gas producer, fired with coal, and forced dray He 
The ingots are reheated for cogging in pits, heated with 
blast furnace gas. The larger mills and blowing engines 
are driven by bevel wheels from the top end of the 
turbine shaft. The accessory machines, saws, shears 
travelling cranes, &c., as well as the blowing fans for the 
gas producers, are served by electro-motors, of which 
there are about forty in use. The twenty-four turbines 
in use represent about 7000-horse power collectively, the 
largest being about 400—500-horse power. About 1000. 
horse power is devoted to the blast furnaces and Bessemer 
blowing engines. A new rolling mill, in course of cop. 
struction, is to be driven by electricity, for which purpose 


9,600,000 kr —£540,000—the actual market value is, how- | dried wood is partly charred by the hotter gas from No. 3, | 2000-horse power will be brought from a waterfall about 
ever, much higher, the 1000 kr. shares commanding a! which is in the stage of final charring, while No. 4 is shut | 
price of 3800 kr., the stock being widely distributed | off, andin process of cooling for discharging,’the whole cycle 


through all classes of the community from the King | of operations being completed in twenty days. 


When 


downwards, but the holdings are entirely confined to | No. 4 is discharged and refilled, the gas from No.1, which 


persons or corporations of Swedish nationalities. 
seat of the directorate is at Stockholm. but the business 


Longitudinal 


The | is then in the second stage, is turned into it, and No. 3 


passes to the cooling stage, and so on in succession. 


Fig i. 


Elevation and Part Section. 


three and a-half miles distant. The rolling mills turn out 
about 45,000 tons of finished steel and iron annually, 
The other departments of the works include tool making 
and smiths’ shops, nut and bolt, and horseshoe and other 
nail works, while fire-clay and quartz bricks, for use on 
the spot, are made to the extent of 250,000 annually, 








offices are at Falun, which is also the residence of the | The liquid products condensed in the drying stage are 
managing director, Mr. E. J. Ljungberg, who acted as | led by a gutter on the floor of the chamber to a collect- 


principal guide to the party through the numerous im.- | 
portant establishments under his charge. The original 
business of the company, copper mining and smelting, 
although still carried on at Falun, is now completely | 
subordinate to the other branches, namely, iron smelting, | 
commenced in 1785; and wood-sawing and conversion, 
which have been carried on since 1643, the last being the 
most important, as the works on the coast are supplied | 
with logs for conversion from an area of 1235 square 
miles of timber lands belonging to the company on the | 
Dala River and its tributaries, a drainage system of 
about 1750 miles total length. Iron-making, which, 
following the custom of the country, was formerly very | 
much scattered, the furnaces and forges being placed | 
wherever water power or fuel supplies could be ob- 
tained, has now been almost entirely concentrated at a 
single large establishment at Domnarfvet, about fourteen 
miles from Falun, where the river channel is obstructed 
by aridge of rock, giving a fall of 18ft. to 20ft. Saw- 
mills have been worked at this place, on the left bank of | 
the river, since 1643, but the power on the opposite side | 
remained vfnutilised until 1873, when a portion of the 
stream above the rapid was deviated by a tunnel about 
1000ft. long and 23ft. in diameter, giving about 8000 
cubic feet of water per second, or about 5000-horse 
power, an amount which has since been increased by | 
improving the outfall and the character of the motors | 
employed. The ironworks, which were completed in | 
1878, originally included four blast furnaces, with Gjers | 
stoves, two Bessemer converters, three Siemens-Martin 
furnaces, and nine Lancashire hearth fineries, the con- 
verters being placed close to the blast furnaces. Since 


| mile distant, for the recovery of the by-products—tar, 
|is 22 per cent. higher than that obtained from wood 


|coaling yard, adjoining the 


| metres of charcoal per annum, in addition to which 


|of charcoal. The blast furnace gas burnt in different 


Plan 
THE LJUNGBERG CONTINUCU3 KILN 


ing main running along the yard, and conveyed to the 
refinery, a tall building on a hill about a quarter of a 


wood vinegar, and methyl alcohol. The yield of char- 
coal, 74:4 per cent. of the volume of the wood charged, 


charred in piles, and the labour cost is reduced by 
two-thirds. There are eight groups of kilns in the 
sawmills, placed about 
250 yards from the left bank of the river, each 
having its own ropeway carried upon high trestles, 
which brings the wood from the timber pond, and de- 
livers it at the top of the kiln. The charcoal, when 
drawn, is loaded into iron buckets and carried by other 
rope ways crossing the river to the tops of the blast 
furnaces on the opposite bank, with a minimum of 
breakage. The capacity of this plant is 120,000 cubic 


storage is provided for 70,000 cubic metres in the coal 
house at the works, and 60,000 more in other places up 
the country. From 7 to 8 cubic metres go to the ton 


parts of the works is considered to be the equivalent in 
heating power to 14,000 tons of coal annually. 

The Bessemer works, which were reconstructed in 
1890, are at a short distance from the blast furnaces, the 
charge being brought in a ladle by a travelling crane. 
There are five converters, two ganister-lined, taking six 
tons and three basic-lined for five-ton charges, the pits 
being equipped with centre ladle and ingot cranes in 
the original fashion. The annual production is from 
80,000 to 35,000 tons of ingots, about 7000 tons of phos- 





Transverse Section ‘ 


The old sawmill on the opposite bank of the river, with 
six double and four single saw frames, is employed in the 
production of packing cases and other articles for works 

urposes. About 21 acres of ground are covered with 
buildings, nearly two-thirds of which are works buildings, 
and the remainder warehouses, stabling, kc. There are 
74 miles of railway, mostly of standard gauge, in the 
works, and the total weight of material handled in and 
out is about a thousand tons daily. Formerly wrought 
iron was made at Domnarfvet in the Lancashire fire, but 
this branch has now been removed to the Korsa forge, 
which has six fires and five water tilt hammers, with two 
regenerative reheating furnaces, and made 3600 tons of 
blooms in 1896 from pig iron smelted at a blast furnace 
at Ag, about twenty-five miles to the north-east. 

It will be easily understood that as only about 2} hours 
were given to the visit to Domnarfvet Works the inspec: 
tion was necessarily a superficial one, and much of our 
information is derived from the excellent description 
published by the Stora Kopperberg Company in 1896, 
celebration of the fifth century of their incorporation. 
After leaving the works Falun was reached at 5 p.m., 10 
time to allow a visit to the company’s museum, whic 
contains a large number of objects illustrating its history, 
prominent among them being the model collection which 
includes the so-called mechanical alphabet—a series 0 
illustrations of methods of changing motion and other 
contrivances made by Christopher Polhem in the rp 
part of the seventeenth century, who introduced most 0 
the mechanical appliances that have been in use 
Swedish mines down to our own times. There are also 
many examples of the copper pee 1 issued during 
seventeenth century, which are roughly squared pieces 0 
hammered plate, stamped with the circulating value 1” 
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a 
tre, and the royal cypher and date at each corner. 
—— t of these—called ten dollars, made in 1644, 


The larges 


measuring 921in. by 12}in.—weighs 43}1b., which was 


robably no more than its intrinsic value, about 45s. at 
he time. Only one other example of this coin is known, 
which is also in a Swedish collection. The day’s pro- 
ceedings terminated with a banquet given in the large 
hall of the Company’s House, which is provided with a 
fne suite of rooms, decorated in the quaint stateliness 
of the first half of the eighteenth century, including a 
large series of portraits of former magnates, and of the 
royal personages who have honoured Falun with a 

ya Pp . ° 
visit. These are extremely interesting, although more 
on historical than artistic grounds. 

On the following morning, August 30th, an early start 
was made by some of the party who desired to go under- 
round at the old copper mine, which is about a mile 
distant from the town on the west side, and is still 
in operation, if only on a reduced scale, after nearly 
700 years of working. The deposit, an irregular mass of 
cupreous iron pyrites, about 650ft. long and 500ft. broad 
at the surface, diminishes rapidly in depth, and appears 
to wedge out in depth, the ground having been tested by 
a diamond boring down to 1345ft. below the surface. 
For several centuries the working was carried out in open 
cast, followed by large irregular pillar workings under- 

ound, resulting in heavy falls that have, since the end of 
the seventeenth century, formed a great surface pit about 
950ft. deep and fifteen acres in extent. At the present 
time the working is carried on the broken ground about 
ggoft. deep by a system of square work, the space left 
by the removal of the mineral being stowed with broken 
rock. The ore is raised by vertical shafts placed at 
intervals round the rim of the great pit; the deepest is 
King Frederik Shaft, going down to 925ft. The prin- 
cipal winding shaft is fitted with a double-bucketed 
overshot wheel about 50ft. high, with a spiral rope 
drum having a maximum diameter of about 16ft.; a 
remarkably fine piece of construction, but almost entirely 
in wood. Adjoining the main pyritic mass the ground has 
been broken by diorite dykes, with the formation of a 
series of small quartz lodes, with pyrites and selenide of 
bismuth, which contain a notable quantity of gold, 
the present yield being from 2000 oz. to 2500 oz. annually. 
The produce of the mine is classified into—(1) Hard ore, 
essentially copper pyrites and quartz, with 3°5 per cent. 
of copper, 12} dwt. of silver, and 2} to 3 dwt. of gold 
per ton. (2) Soft ore, a cupreous iron pyrites with 1 per 
cent. of copper, 74 dwt. of silver, and 15 grains of gold per 
ton. (3) Gold ore or selenium ore, which is hard ore with 
some selenide and sulphide of lead and bismuth and 
native gold, containing from 6 to 12 grains of gold per 
ton. And (4) iron pyrites, with 40 to 45 per cent. of 
sulphur. The hard and soft ores are mixed and washed 
in heaps. The burnt ore, containing about 2°5 per cent. 
of copper, is mixed with 14 per cent. of salt, ground in a 
ball mill, and subjected to a chloridising roasting in a 
reverberatory or rotating calciner, followed by extraction 
with water and sulphuric acid, and precipitation of the 
metals contained in the liquor by scrap iron. The spent 
liquor and the exhausted ore are thrown away ; the latter 
contains about 0°16 per cent. of copper, showing an ex- 
traction of about 94 per cent. of the total copper con- 
tained. The precipitate containing 85 per cent. of copper 
is refined, granulated in water, and dissolved in sulphuric 
acid, giving a very pure sulphate of copper, which is 
mostly exported to vine-growing countries. The precious 
metals are recovered from the insoluble residues in the 
dissolving and crystallising vessels. Some gold is also 
recovered from the iron ‘‘ bears” found in the smelting 
furnaces, by dissolving them in sulphuric acid, the cop- 
peras so produced being crystallised and sold. The acid 
used in the different processes is made from iron 
pyrites, about 2400 tons being produced annually. The 
deposit collected in the lead chamber, amounting to 
about 24 tons annually, contains 2 per cent. of selenium, 
and is sold to chemical works. Some sulphur is also 
saved from the roaster heaps, where it condenses in the 
cooler places at the top. This when refined gives a very 
pure product, being free from arsenic. The sulphates 
produced by the weathering of iron pyrites, when 
burnt and washed, give thé famous red paint with 
which almost every farmhouse in Sweden is coloured, 
and its use also extends to Finland and other neighbouring 
ing countries. The most productive period of Stora Koppar- 
berg was about 1650, when 3057 tons of copper were smelted. 
In 1896 it was about equal to 750 tons of ‘fine copper, 
nearly the half of this being converted into sulphate. The 
total yield from the earliest times to the present day is 
computed to be 500,000 tons, derived from 35,000,000 
tons of ore, the equivalent of a cube of solid copper 
about 126ft. in the side, or a cylinder rather more than 
50ft. in diameter and 1000ft. high. There is abundant 
evidence of this long-continued activity in the surround- 
ings of the works, the greater part of the thousand acres 
of land belonging to the mines division being thickly 
covered with slag banks, while everything in the nature 
of vegetation has been destroyed by the sulphur gases 
of the roasting heaps. This scene of desolation was 
quickly passed through ; and in order to send the visitors 
away with a final pleasing impression, a short drive was 
taken to the Varpan Lake, a few miles to the north of 
Falun, after which the train was rejoined, and a start 
was made for the remaining business of the day—the 
inspection of the ironworks between Falun and Gefle. 








A CIRCUMSTANCE of the greatest interest has been made 
known, observes the Revista Minera, of Madrid, in connection with 
incandescent lighting by means of petroleum. The heaviest oils, 
which give a very bad red light in ordinary lamps, afford in incan- 
descent lamps a far higher iMuminatin power than do light oils a 
circumstance which is easy to explain, because the heaviest oils give 


out the greatest amount of heat during combustion. This circum- 
Stance, which appears of little consequence, might have great 
importance for Spain, if there were a little more industrial enter- 
Prise, be:ause the bituminous shales of that country, and even the 


AMERICAN PADDLE-WHEEL STEAMERS WITH 
BEAM ENGINES. 
No, II. 

In regard to the shape of the hull, it may be noted 
that the Fulton, mentioned below, was one of the first 
to have a deep hull shaped like that of an ocean steamer, 
as the flat-bottomed shallow section used in the river 
steamers was not considered safe for a vessel running 
on the sometimes rough waters of Long Island Sound, 
and through the swift currents and eddies of the Hell 
Gate passage in the East River, at New York. 

The description of the hull would not be complete 
without reference to the projecting decks or “ guards,” 
which are a prominent and peculiar feature of these 
steamers. Ata little distance from the bow the main 
deck begins to extend beyond the line of the hull, and 
the width of the projecting part increases until it reaches 
the outside line or face of the paddle-boxes. Aft of these 
it gradually contracts again, but continues to and around 
the stern. The superstructure and upper decks follow 
practically the same outline. 

This arrangement was covered by Fulton’s patent of 
February 11th, 1809, and was used in part on the Raritan, 
built in 1808, to run between New York and Amboy. 
The guards extended about half the length of that vessel, 
and were only for the protection of the wheels. It was 
also used in 1814 on the Fulton, which ran on the 
Hudson River between New York and Albany, and on 
Long Island Sound, between New York and New Haven. 
This vessel was 134ft. long and 26ft. beam, with a width 
of 30ft. over the guards. Some of the modern steamers 
are 50ft. beam in the hull, and 90ft. wide over the guards. 
The same arrangement is now also used in some of the 
screw steamers on Long Island Sound, which are 44ft. 
beam and 60ft. wide over the guards. 

The projecting parts of the deck, known as the ‘‘ guards” 
—in England, ‘“‘sponsons’’—are supported by inclined 
struts from the hull, above the water-line. Insome of the 
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paddle-boxes. Forward and aft of this point the brackets 
gradually diminish in length. The frames which carry 
the outboard bearings of the shaft are supported by rods 
from heavy upright timbers or king-posts, 8}in. square; 
the rods being set up by turnbuckles or hollow nuts. In 
large vessels the king-posts project high above the upper- 
most deck, and are tied together by transverse rods. 

The engine is placed on the centre line of the vessel, 
occupying a well or enclosed space, which extends up 
through the superstructure, and has usually glazed 
panels, through which the passengers may watch the 
solemn and stately movement of the great piston-rod 
and connecting-rod. The cylinder is of enormous size, 
and directly under it is the condenser. Usually there is 
but one cylinder, but in a few cases compound engines 
have been used with two cylinders. For many years the 
boilers were placed on the guards, forward or aft of the 
paddle-boxes, but in modern practice they are usually 
placed in the hold. 

A conspicuous feature of the engine is the great work- 
ing beam, or so-called “‘ walking beam,” the bearings of 
which are carried by pillow blocks supported on two high 
A-frames, or ‘ gallows frames,’ having their feet built 
into heavy keelsons, which form a part of the hull 
framing. In the smaller and older boats these frames 
are built up of massive timbers, but in the larger vessels 
they are of iron or steel in the form of box girders. On 
the lower part of the gallows frames is formed the sup- 
port for the main bearings of the shaft. The gallows 
frames project considerably above the uppermost deck, 
and the beam is usually in full view. In some recent 
steamers, however, the beam is enclosed by a deck- 
house, or skylight—as in Fig. 2—an arrangement which 
is certainly less striking and picturesque than where the 
motion of the great beam is visible. 

No parallel motion is used at the head of the piston- 
rod, this having been eliminated by Stevens, who fitted 
guides for the crosshead and connected the crosshead to 
the beam by a pair of links or rods, fitted to journals on 
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large steamers for deep-water service these struts or 
bracket frames are encased by solid steel plating, swelling 
out in convex form. This increases the buoyancy and sta- 
bility, and prevents the waves from striking upwards against 
the broad, flat surface of the guards. In other cases an 
open grating work is built upon the struts, which serves to 
break up the waves and prevent a solid body of water 
from striking under the guards. On river steamers, 
however, the guards are not protected in this way. 
Some of the old paddle-wheel ocean steamers and coast- 
ing steamers; with a high freeboard, had no guards, but 
simply the horivontal triangular platforms or sponsons, 
extending from the hull to the paddle-boxes, as in 
European construction. 

Probably the first boat with projecting guards which 
was used in sea-going service was the David Brown, a 
river steamer which James P. Allaire began running 
along the Atlantic coast between New York and Charles- 
ton, in 1836. Mr. Haswell, in his paper above referred 
to, states that the vessel was fitted for this service by 
laying planking under the guards, extending from the 
inside of the string-piece to the light water line. The 
planking was closely joined and caulked, and formed a 
shield which protected the guards from being struck and 
forced up by the waves. A good deal has been said by 
foreign critics as to the dangers of such a system of con- 
struction, but the critics are probably not aware of the 
methods taken to protect the guards. The writer does 
not know of any accident attributable to this construc- 
tion, and certainly these steamers are good sea boats in 
rough weather. 

The construction of vessels with projecting guards is 
very clearly shown in some of the illustrations accom- 
panying this article, and is explained by Fig. 1, which is 
a cross section of the steamer Wakefield. This is an 
iron steamer, 160ft. long, 8ft. deep at the sides, and 2sft. 
beam, with a width of 48ft. over the “guards.” The 
hull has a flat floor and inside keel, and two heavy box- 
girder keelsons, which form the foundation for the engine. 
To the hull frames are attached the iron brackets for the 
guards, upon which is laid the ordinary decking, but this 





coal of inferior quality, might be distilled so as to yield oils for 
incandescent lighting, 


is not shown in Fig. 1, which is a section through the 


of the SS” Wakefield. 


the crosshead, and on a pin passing through the 
end of the beam. To a pin in the opposite end of the 
beam is attached the forked end of the connecting-rod. 
This rod is usually of circular section, tapering from the 
ends to a greater diameter at the middle, and trussed in 
a fore-and-aft direction by two small rods, which are 
attached to the ends of the main rod and pass over 
struts at the mid-length of that rod. In some modern 
steamers, however, the rod is made large enough to re- 
quire no trussing, the modern facilities for making large 
forgings rendering this practicable. It is, of course, an 
advantage to be able to dispense with the truss rods and 
their attachments. 

A typical view of one of these engines is shown in 
Fig. 2, which represents the single-cylinder simple 
engine of the Adirondack, a steamer built in 1895 to 
run on the Hudson River between New York and 
Albany. The steamer is described further on in these 
papers, and except in matters of detail and finish the 
engine is practically the same as those of the steamers 
of 1840 or 1850. The two great gallows frames which 
support the machinery are of steel, all the members 
being built up in rectangular box section, and these 
frames rest upon heavy keelsons built into the hull fram- 
ing. The cylinder, condenser, steam chests, &c., rest on 
a steel framing. or foundation between the legs of the 
gallows frames, and an extension of these frames 
supports the crank shaft bearings. To the piston-rod is 
attached a T-shaped crosshead, the ends of which slide 
in vertical guides resting on the cylinder head and 
braced to the gallows frames. This crosshead carries 
two links or rods which take hold of the ends of a pin in 
the end of the huge working beam. From the other end 
of the beam is suspended the main connecting-rod, 
which is a round steel bar, thickest at the middle, and 
trussed by two steelrods. In front of the steam cylinder 
are two vertical cylindrical chambers with flaring tops. 
These are the steam and exhaust chambers, and in 
the horizonal castings which connect these chambers 
at top and bottom are fitted the four double-beat 
balanced poppet valves. There is a steam admission 





valve and an exhaust valve at each end of the cylinder, 
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and all these valves are operated independently of each | details of the construction and operation. For this 


other. 

In front of each chamber is a horizontal rocking shaft, 
each shaft being operated by a trussed excentric rod 
from an excentric on the paddle shaft. The end of the 
excentric rod has a recess or hook which engages with 
a pin in the arm on the end of the rock shaft. On each 

rocking shaft are two curved arms, termed “ wipers,” 
which raise the vertical valve rods by engaging with lugs 
or ‘toes’ keyed to the rods. The end of each excentric 
rod passes through a slotted vertical bar or rod, close to 
the rock shaft, and this rod—which is termed the 
* stripper,” or ‘* shipper ’—is used to throw the excentric 
rod out of gear by raising the end of the rod so that its 
hook will be clear of the pin in the rocker arm. The 
stripper rods are operated by the lever shown just above 
the engineer’s head. 

To start or reverse the engine, the excentric rods are 
thrown out of gear in this way, and the valves are 
worked by a starting and reversing engine controlled by 
the vertical lever in front of the cylindrical chambers, 
or they can be operated by hand by means of the starting 
bar which, in Fig. 2, the engineer is holding. 

In front of the engine will be noted three hand-wheels, 
mounted on vertical standards. The smallest one 
operates the steam valve of the starting engine ; one of 
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the others operates the injection valve, and with the 
third the surface condenser can be converted into a jet 
condenser. The condenser is directly under the cylinder, 
and below the main deck, while just forward of the 
condenser may be seen the air pump, which is 
operated by two connecting- rods suspended from 
a pin in the beam. These rods are connected to a cross- 
head on the piston-rod of the pump. Between the 
gallows frame and the starboard side of the hull are the 
electric light dynamos, directly connected to horizontal 
steam engines. 

In this view—Fig. 2—the engine room is on the main 
deck, the engine-room floor being raised a little above the 
level of the deck. Above this may be noted the windows 
on the saloon deck and gallery deck, through which 
passengers are watching the engine. Above this again 
is the upper gallery deck, and finally the dome deck, the 
latter being a promenade around the arched roof of the 
saloon. The guards and a part of the paddle-box and 
superstructure are cut away to expose the engine to 
view. It will be seen that the paddle-wheels are of the 
feathering type, each wheel having twelve curved steel 
buckets. 

Having now briefly traced the early history of the 
marine beam engine, and explained the general features 
of its design, we may proceed to describe the several 
parts of one of these engines, in order to make clear the 





| engines. 


purpose the writer has selected the engine of the steamer 
Wakefield, which has already been mentioned, as this is 
a good example of the type. Although it has not the 
enormous proportions of the engines of the larger 
steamers, it is yet an exact counterpart of these larger 
The engine was built in 1884 by the Pusey and 


| Jones Company, of Wilmington, U.S.A., and it is interest- 
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ing to note that in 1896 the engine of the City of 


Englewood, for the Riverside and Fort Lee Ferry | 


Company, was built from the same drawings, with a few 
minor changes in dimensions of details. 

In Fig. 3 is given a general elevation of the engine, 
with vertical cross sections of the two gallows frames, 
which are built up of heavy timbers. These frames have 
each three inclined legs A A A, and are connected by 
cross timbers B B, and diagonal timbers C C, the whole 
structure being braced and tied together by through 
bolts, keys and timber knees. Each gallows frame rests 
on a rectangular, box-shaped iron keelson D, 30in. deep, 
18in. wide, and about 32ft. long. These keelsons are 
3ft. Tin. apart, and are braced by triangular knee braces 
of jin. plates at the hull frames No. 42 and No. 50. The 
gallows frames are secured in place upon the keelsons by 
iron shoes, built up of 8in. by 3in. angle irons and jin. 
triangular gusset plates. Besides these shoes there are 
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Fig. 3 


a number of tie rods E E, having 
flattened and riveted to the keelsons, while their upper 
ends pass through caps or heavy washers on the timbers 
of the gallows frames. Each rod is in two parts, con- 
nected at the middle by a turnbuckle or sleeve nut, by 
which the rod is set up or tightened. 

Between the two after legs of each gallows frame is a 
filling or blocking of heavy timbers F’, which are strongly 
keyed and bolted together, and which form the rst 
tion for the shaft crank bearings G. The width or spread 
of the legs of the frames at their base is 24ft. 114in. 
over the outer legs, and this tapers to 19in. at the top. 
The height from the top of the keelsons is 9ft. 3}in. to 
the top of the foundation of the crank shaft bearings, 
and 29ft. 1jin. to the tops of the gallows frames, upon 
which rest the pillow blocks H of the working beam. 
These pillow blocks, or plummer blocks, are secured by 
long bolts through the frames. The centres of the shaft 
and beam are respectively 10ft. 3}in. and 29ft. 9}in. 
above the keelsons. At their bases the two gallows 
frames are 3ft. 10in. apart in the clear, but they incline 
inward towards the centre line of the vessel, so that their 
tops are only 1ft. 10in. apart. 

The vertical cylinder, 3ft. by 9ft., is set between the feet 
of the forward legs of the gallows frames, and its top is 
15ft. 10}in. above the keelsons. On the top of the cylin- 
der are the two vertical guides for the long crosshead, 


————= 
these guides being secured by tie rods bolted through th 
timbers of the gallows frames. The condenser jg sho P 
immediately under the cylinder, and close in front on 
is the air pump, which is worked by a pair of rods ms 
nected to the working beam at a point 304in. from th, 
main centre. % 

The working beam is shown in detail in Fig, 
this is frequently, but improperly, termed the walkin 
beam.” It has a cast iron centre or skeleton, with wall 
cross-shaped in section, the width and depth of the arms 
increasing from the ends towards the centre. The thick. 
ness of the metal is from lin. and 1jin. to l}in. at the 
middle. This casting weighs 3380 lb., and around it 
passes a lozenge-shaped or diamond-shaped strap of 
forged wrought iron. The strap is 4}in. wide, 2hin. thick 
near the ends, and Bin. thick at the middle, hayin 
enlarged ends, which are bored out for the pins of the 
connecting-rod and the crosshead links. The strap ig 
attached to the arms of the cast iron centre by U-shaped 
clamps of jin. metal, 6in. wide, which are secured 
gibs and cotters passing through the arms and the clamps 
The beam is 17ft. long, centre to centre of end pins, 
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their lower ends | 








and is 8ft. 3in. deep at the middle, over the wrought 
iron strap. The beam of a larger engine, which will be 
| illustrated later on, is 34ft. long, and has a forged strap 
| 10}in. by 11jin. in section, weighing 36,310 lb. 
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The beam has four pins, with journals. At the middle 
is the trunnion pin or main centre, 7}in. diameter and 
16}in. long in the beam, and 3ft. 5in. long over all. The 
ends have journals 53in. and 8}in., which rest in the 
pillow block bearings on top of the gallows frames. A 
wrought iron hoop or ring on each side of the beam, 
2hin. by 1}in. in section, encircles the hub or boss for 
the main centre. In each end of the beam is a pin 
16}in. long over all, 5}in. diameter, and 6}in. long at its 
seat in the beam, and having end journals 4in. by 4in. 
One of these pins is for the crosshead links, and the 
other for the forked end of the connecting-rod. The 
fourth pin is 20in. long, 3}in. by 12in. in the beam, with 
end journals 2}in. by 3in. for the air-pump rods. 
these pins are secured by keys. é 

The shaft and paddle-wheels may next be considered, 
and the details of these are shown in Fig. 5. The 
cranks or crank arms are 4ft. 6in. long from centre of 
shaft to centre of pin, and are 10in. apart in the clear. 
The crank pin has a journal Tin. by Tin. for the connect- 
ing-rod bearing, with a collar at each end of the journal. 
Beyond each collar the pin has a taper fit for the holes 
in the crank arms. To one arm—the driving crank—the 
pin is secured by a key driven through the crank and the 
pin. To the other arm—the drag crank—the pin 1s 
secured by four brass blocks let into slots in the pin. 
These blocks are held by a lin. end plate secured by a 1}in. 
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BEAM ENGINES OF THE PADDLE-WHEEL STEAMER ADIRONDACK 


(For description see page 342) 
















































































-, 
Pye 








———S SS 








screw tapped into the end of the pin. The screw, in | shaft. The hub of each disc is hooped by two wrought 
turn, is kept from working loose by a Hin. locking plate, | iron rings, and the spokes:are bolted to these discs. Eac 

having one aperture to fit the hexagonal head of the | set of spokes has two concentric rings of iron, 2ft. 6in. 
screw, and another for a gin. screw tapped into the end | apart in the clear, and has also a wooden ring nearer to 
plate. |the disc. The iron rings are flat, jin. by 4in. for the 
_ Each shaft is 21ft. 83in. long over all, and has on the | outer, and }in. by 3}in. for the inner, while the wooden 
inboard ‘end a seat 10}in. by lin. for the crank arm, | ring is jin. by 4}in., laid flat against the spokes. Midway 
which is secured to it by a 1}in. screw pin in a hole | between each pair of spokes is a radial iron arm of metal 
formed by semicircular grooves in the shaft and arm. | fin. by 3}in., with T ends riveted against the iron rings of 
Separated from the crank seat by a 2in. collar, 12in. | the wheel. The ten spokes and ten intermediate arms 
diameter, is the inboard journal bearing, 10}in. by 124in. | carry twenty wooden floats or buckets 6ft. 6in. long and 
At the opposite end of the shaft is the outboard journal | 2lin. or 16in. deep, the wood being 14in. thick. These 
bearing, 74in. by 8}in., with an outer collar jin. thick. | are secured to the arms by staples or U bolts of 3in. 
Near the outer end are three seats, 12}in. diameter and | metal, passing through in. iron straps or plates on the 
ll}in. long, to which are keyed the discs which carry | front and back of the spokes. Of the twenty buckets 
the arms or spokes of the paddle-whcel. Between the | fourteen are 2lin. wide, while six are only 16in. wide, 
Seats and bearings the shaft is left in its rough finish, the | these six being the ones nearest to the line of the dead 
diameter tapering from 8}in. to 10}in. centres. The clearance between the ends of the buckets 

The paddle-wheels are 24ft. 10in. diameter over all, and | and the sides of the hull is 6in. 
each wheel has three sets of radial spokes. Each set con- In the beam engines of this type the valve gear and 


sists of ten wooden spokes Yin. by 3in., with tapered ends | the mechanism for controlling the steam admission and 
fitting into sockets in the cast iron discs keyed to the | exhaust are features of special interest. These parts of 
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the engines of the Waketield and Englewood are shown 
in Figs. 6 and 7, while some of the detail parts are 
shown in Figs. 8 to 18. The steam cylinder itself is a 
casting 3ft. diameter inside, and 10ft. 1}in. long over the 
flange, the piston stroke being 9ft. The thickness of the, 
metal is 1din. and 1jin. in the flanges, and lin. in the 
body of the cylinder, with encircling bands of greater 
thickness. On each side of the cylinder is cast an 
| inclined rib, which bears against the leg of the gallows 
frame. Qn the front, or the side towards the engine- 
room, is cast a projection, to which is bolted the 
bracket supporting the inner ends of the two rock 
| shafts of the valve gear. The top cylinder cover is deep, 
| with upper and lower webs, and the stuffing-box is 
| formed in this cover, as shown in Fig. 6. The stuffing- 
box is 6in. in diameter, and has a brass bushing in the 
| bottom. 

The top steam and exhaust passages connect with a 
cavity in the cylinder cover, and a somewhat similar 
arrangement is followed in the bottom cylinder cover, 
the web of which is dished to a radius of 5ft. 6in. The 
| cylinder rests upon the condenser, which also has inclined 
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ribs or flanges D E bearing against and bolted to the | 


legs of the gallows frames. 


in front of the cylinder—that is to say, on the engine- 


yoom side—are two upright hollow columns or cylindrical 
chambers, 3ft. 6}in. centre to centre, with flaring tops. 
These are seated on a box casting, in which are formed 
the valve seats, between the columns, for the two lower 
valves, and on top of the columns rests a similar casting 
containing the two upper valves, 

There is a steam admission valve and an exhaust 
valve at each end of the cylinder, fitted in the transverse 
box castings just mentioned, and the valve chests are 
connected by the hollow columns. The left-hand 
coluun—known as the steam chamber—connects the 
chests of the upper and lower steam valves, while the 
right-hand column—known as the exhaust chamber— 
connects the chests of the exhaust valves. The lower 
exhaust valve chest has a pocket which is connected 
with the condenser. The valves are of the double-beat, 
balanced, poppet, or dise type, lifting vertically, and the 
arrangement of the valves is very clearly shown in 
Fig. 6, though the valves themselves are omitted. Steam 
from the main steam pipe enters from the top at F, and 
fills the chest or chamber. Above the piston the steam 
enters at the port G and exhausts through port H, 
passing down the exhaust chamber to the pocket leading 
to the condenser. Below the piston the steam enters by 
the ports J, and exhausts through the port K. 

The valve gear is essentially as follows :—There are two 
excentrics on the paddle shaft, one for the steam and 


| knots, the Oden having done 16-8 knots at sea for six hours. 


DOCKYARD NOTES. 


We do not hear very much of the Swedish Navy, and are 
apt to altogether overlook the steady and persistent fashion 


| in which this is being made into a homogeneous fighting | 
| force. 
| of which are ready for sea. 


It now consists of six battleships—second class— five | 
The newest, Oden, Thor, and 
Njord, though nominally 16-knot vessels, will be nearer 17 


They are of much the same type as the Norwegian Elswick- 
built Harald Haarfagre and Tordenskjold, and, so far as 
appearance goes, differ chiefly only in that they have two | 
funnels fore and aft instead of the big one of the Norwegian. 
A comparison is as follows: 


Norwegian. Swedish. 


Displacement co nafite Peer 3400 
Dimensions .. 2744 Xx 483 x 174 279 x 49 x 164 
Ccmplement .. 210 


I'wo 9°8 Canet 
Four 4°7 Q.#.+six in 


‘Two Sin. Q.F. Elswick .. 
| ai gp two of the ships) 


Six 4°7in. Q.F... 
bix 12 pounders 


Guns ‘| Six l-pounders.. .. .. Ten 6-pounders 
Two submerged torpedo One submerged tor- 
tubes pedo tube 
{ Belt Sin. to 4in. (= 16in. Belt 12in. to 4in. (= 
Armour .. to Sin. iron) Harveyed lbin. to 5in. iron) 


steel steel 


30th ships have armoured gun houses and armoured bases to 
them. The gun houses of the Haarfagre are Sin. Harvey. 
There is some uncertainty as to the thickness of those in the 
Oden type; probably they do not exceed 8in., and may be 
less. They are apparently not of hardened steel. The smaller 
guns of the Haarfagze are all behind shields, while those of 
the Oden type are in a 5in. armoured battery. As regards 
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one for the exhaust valves. 
two horizontal rock shafts, which are placed in line, and 
on which are keyed four curved arms or “wipers.” To 
the top of the stem of each valve is keyed a horizontal 
arm, the outer end of which is attached to a vertical rod 
or “ lifter rod.” On each rod is a fixed arm or “toe,” 
engaging with one of the wipers on the rock shaft. 
This arrangement is shown in Fig. 2, and Fig. 7 gives 
the details of the valve mechanism of the Wakefield, 
which is fitted with the Stevens cut-off gear, to be 
described more fully later on. The springs on the lifter 
rods are to assist the force of gravity and make the toes 
follow the movement of the wipers steadily and constantly. 








TESTING STATION OF THE BRITISH FIRE PREVENTION COMMITTEE. 
—The much-felt requirement for thoroughly independent tests 
with fire-resisting materials and systems is now to be met by a 
testing station organised under the auspices of the British Fire 
Prevention Committee, where, in lieu of the generally very one- 
sided exhibitions given by makers and inventors, suitable investi- 
gations will be carried out and in an essentially practical manner. 
and on scientific lines. The committee’s testing station will be 
near Regent’s Park, within easy reach of the West End, and the 
necessary arrangements are already being made to inaugurate the 
first series of tests. Systematic research work in the questicn of 
fire resistance has as yet only been commenced in the States, and 
the testing ‘station in question will be the first of its kind in 
Europe. -: The preliminary arrangements have been in the hands 
of Mr. Edwin O. Sachs, acting for thé executive, and Mr. Frederic 


R. Farrow, acting for the commercial section. The tests in each 
case will be undertaken by the executive in conjunction with 
representatives of the Council and the general body of members, 
and the reports will take the form of statements of facts, supple- 
mented by diagrams and photographs, duly attested. 


The excentric rods operate | 
| 14 knots; according to her officers her trial speed was 17-2 


Fig.10. LIFTING RODS 


| 





DETAILS OF THE ENGINES OF THE WAKEFIELO 


speed, the Haarfagre has a continuous sea speed of about 


with natural draught. She may therefore be set down as 
the swifter vessel. Her coal supply is 200 tons, that of the 
Swede 300 tons. Both, of course, are low freeboard ships. 
It is difficult to decide between the vessels as to which is the 
better. It has already been stated in THe ENGINEER that 
officers of the Haarfagre told ours that the Elswick design 
gave the ship four 4°7’s only, and that two extra guns were 
added by request of the Norwegian Admiralty. The crews 
of these extra guns practically work underneath the men at 
the 12-pounders, unless their guns are trained directly on 
the broadside. It is possible to conceive of grave incon- 
venience from this. The battery of the Njord, sister to the 
Oden, must have her guns very crowded indeed. However, 
the new 4°7’s as mounted on top of our Alexandra’s battery 
are more crowded together still, though that ship has the 
advantage of a larger beam. There is no doubt that a single 
shell would clean out the Njord’s battery; that of the 
Haarfagre, being in the open air, would be less likely to 
suffer so heavily from a solitary shell. 





TURNING to other Swedish ships, the Svea has had her | 
6in. breech-loaders replaced by 4°7 quick-firers. The old | 
monitor John Ericsson has been reconstructed, the old | 
turret being converted into a barbette-by opening the top. | 
Inside this two 6in. guns are mounted behind 4 thick shield. 
The old armoured gunboats are mostly in hand for recon- 
struction, the Ulf and Berserk being already completed. The 
old gun has been replaced by a 4°7 quick-firer. With their 
light draught these little ships might be exceedingly useful. | 
There is from 14in. to 17in. of laminated iron armour over | 
this gun; it is probably fairly safe against anything less | 


| than a 10in. gun. 






| trip were again current at Portsmouth on Monday. 
| Tuesday it was reported that the Admiralty had suddenly 


The catchers Ornen, Jacob, Bagge, Clas 
Horn, and Clas Uggla are either ready for sea or nearly so. 





THE prospect of there being no war between Chili and 
Argentina is probably a disappointment to everyone inte- 
rested in naval construction. The Chilians have the two 
distinctly different Elswick types of armoured cruisers— 
Esmeralda and O'Higgins, the Argentines two Italian-built 
vessels of the Cristobal Colon type—Garibaldi and San 


| Martin—the latter of which carries the enormous armament 


of four 8in. quick-firers, ten Gin. quick-firers, and six 4-7in. 
quick-firers, on a displacement of less than 7000 tons. A 
fight between her and the O’Higgins would be watched with 


| keen interest. The latter is a splendid vessel, though we 


understand the Japanese officers regard the Asama as far 
superior. If so, she must be indeed a unique vessel. 





Tue following remarks concerning the O’Higgins appear in 
the current Le Yacht :—‘ The O'Higgins has been built b; 
Armstrong, engined by Humphrys Tennant (sic). She is an 
example of the extraordinary celerity with which the English 
carry out their work. She was laid down in April, 1896, 
launched May, 1897, and has now been some months com- 
pleted for sea, She has thus been built in twenty-five tc 
twenty-six months, during which period there was the for- 
midable strike which arrested most shipbuilding and engineer- 
ing work in England for seven months.” Le Yacht further 
remarks with wonder upon the O’Higgins’ six-hour full- 
power speed of 21-5 knots, although the bottom was in an 
unsatisfactory condition. 





A sMALL Spanish cruiser, the Rio de la Plata, of 1875 tons, 
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and 7100 indicated horse-power, has recently been launched 
at Havre. She has an armoured deck about #in. thick, and 
will carry two 6in. quick-firers, four 4‘7 quick-firers, and six 
6-pounders. The estimated speed is 16°5 knots. Spaniards 
in Argentina and Uruguay have subscribed the cost of this 
vessel. 


BELLEVILLE boilers have been definitely adopted by the 
Italian Government, and the boilers of their old ironclads are 
gradually to be replaced by the Belleville. 








From recent experiments with special Krupp armour in 
America, it appears that Vickers plates are quite equal to 
the Krupp ones. A 12in. solid shot, with a velocity of 2022 
foot-seconds, passed through a 12in. Krupp process plate, 
breaking up. With 1833 foot-seconds velocity it penetrated 
about 8#in. The Vickers plate defeated a similar projectile 
with 1868 foot-seconds velocity. 





Reports that the Terrible was to make a cross-Atlantic 
On 


ordered her to leave for the Pacific on Friday. It is said 
that minor repairs to machinery will prevent this. The ship 
steamed to Berehaven on her recent trip at 12 knots, and did 
very well. 





On Monday the cruiser Philomel made 16:3 knots on a 
two hours’ trial off Plymouth with natural draught... This 
is a very good result, the ship being eight years’ old. 
4798-horse power was realised. Her nominal horse-power 
with natural draught is 4500. The Sirius, tried at the same 
time, exceeded her nominal horse-power, but was more than 
a knot short of her nominal speed. 
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THE PLYMOUTH CORPORATION WATERWORKS. 
No, Il. 

In corroboration of the opening statement in our first 
article on this important and interesting subject, it may 
be remarked that there is excellent reason to believe that 
the waterworks of the Corporation of Plymouth are the 
oldest undertaking of that description established and 
continuously maintained by a municipality, as its owner 
and supervisor, since their inception. London, it is true, 
as a municipality, was engaged in the prospecting and 
construction of waterworks some time before Plymouth, 
but then, autres temps autres meurs; the metropolitan 
authorities gave way to large companies befitting the 
magnitude of their engagements and operations. The 
area of the catchment basin or gathering ground shown 
in the map given in our previous issue possesses a 
natural drainage in the direction of the head weir intake 
on the river Meavy, and measures some 4885 acres, 
equal to about seven and three-quarter square miles. It 
is located on land lying along the west slope of Dartmoor, 
which is a well-known extensive tract of granite in 
one form or another. It is situated at a fairly good 
altitude, and covers a superficies, upon a rough 
calculation, twenty-five miles long by fifteen broad. 
In an able paper contributed by Mr. Sandeman, 
in the year 1895, to the Incorporated Association of 
Municipal and County Engineers, at the Plymouth 
meeting, on the ‘“ Water Supply of Plymouth,” that 
gentleman brings up to date a good deal of the informa- 
tion afforded in his report to the chairman and members 
of the Water Committee in the year 1891, to which we 
have already drawn attention. It appears from the 
valuable contents of these papers that the rainfall on the 
watershed is very variable. The average annual depth 
of rain at Princetown at the northerly boundary is 80in., 
while at the head weir cottage at the southern extremity 




















Fig. 1-BURRATOR RESERVOIR 


it is only 59in. It is probable that in some districts it 
does not much exceed 50in., and the average rainfall for 
the whole catchment for the purpose of calculation may 
be taken at 65in. The total yield of the gathering 
ground on this basis, and on the basis of the average 
rainfall of three dry years, would be equivalent to more 
than 12 million gallons per day. The yield on the basis 
of a single dry year, such as 1887, would be equivalent 
to 74 million gallons per day ; but as the consumption of 
water in the town at present is only four million gallons 
per day, the contingency of providing an additional area 
of supply will not arise for a long period. 

The district to which the Corporation of Plymouth has 
the right to supply is very extensive, and embraces 
an area of nearly sixty square miles, although the extent 
of the borough itself does not exceed 2} square miles. 
This district is very advantageously situated with regard 
to its water supply, since the distribution is effected 
altogether by gravitation, and the cost of continual 
pumping, as so frequently occurs in the case of water- 
works, happily avoided. In the year 1895 the existing 
Corporation Waterworks consisted of the weir on the 
river Meavy, known as the head weir, the portion of 
the leat between the head weir and the Roborough 
reservoir having a length of eight miles; the four reser- 
voirs already enumerated, together with a total length of 
distributing mains, of eighty-five miles. 

With so small a storage as only 13,400,000 gallons, 
which was all the town possessed previously to the 
completion of the present undertaking, the people of 
Plymouth would have been sorely pinched for water 
much oftener than they really were but for a compensa- 
tion beneficently granted to them by nature. This 
consisted in the circumstance that during dry weather 
the flow of water was of an exceptionally ample character, 
being very considerably above the general average of the 
yield under similar conditions in other districts and locali- 
ties. It must also be borne in mind that the whole avail- 
able area of the watershed, which consists of 4500 acres, is 
very good, being, in fact, one of the finest in the country. 


flow is always uniform, or that there is no falling off in 
the supply available from the river Meavy during times 
of drought, or when rainfall is diminished. It has been 
ascertained by numerous and accurate experiments and 
observations made by the water engineer that the flow 
has never fallen below 3,000,000 gallons per day, which 
is equivalent to about 14 cubic feet per second for each 
thousand acres of gathering ground, and moreover, this 
quantity was the result of a long-continued drought. It 
is about equal toa yield of 1,800,000 gallons per every 
twenty-four hours. 

One of the reasons of the abnormally high dry weather 
flow is probably due to the large amount of decomposed 
granite on the watershed, which absorbs the rain water 
at considerable depths, and permits it to filter gradually 
out in dry weather. The same cause also greatly con- 
tributes to the purity and excellent and wholesome 
character of the water, since it is subjected to a process 
of natural filtration before finding its way into the rivers 


é 
ger’ 
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larger amount than would otherwise be drawn upon 
During the last four years thirty miles of mains haye 
been laid down, the diameters of which vary from gin 
to 25in. About ten miles of this total length were 
renewals of existing mains. Owing to the circumstance 
that the water is taken directly from the river, and jg 
delivered without filtration, “a without having under. 
gone any previous settlement due to storage in large 
reservoirs, the deposit in the distributing pipes {oy 
consumption is beyond the average. Many of the old 
pipes when taken up for renewal were quite choked 
and it was a little difficult of comprehension how water 
passed through them in sufficient quantity. It is more 
than probable that, had the pipes been well coated and 
flushed out at regular intervals, the deposit would have 
been considerably less. 

In his report upon the subject Mr. J. Mansergh 
F.R.S., consulting engineer to the Plymouth Corporation, 
considers that a smaller quantity per head of the popula. 
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and streams, thus ensuring a commendable degree of 
softness, together with the absence of most of the im- 
purities which are so prejudicial to the supply of large 
towns and cities. Passing on to two very important 
items in connection with our subject, namely, distribu- 
tion and consumption, we find that there is a maximum 
difference of level between the habitations with which 
the water service is connected of 600ft., and it is for this 
reason that the four reservoirs already mentioned were | 
constructed, so as to adjust the flow to the different 
altitudes required. The diiference of level becomes accen- 
tuated in the scattered and outlying localities, which, 
although notof sufficient importance to call for especial ser- 
vice reservoirs for themselves, were as much in need 
of water as the most populous districts of the town. 
This difficulty was surmounted by introducing valves 
regulated for the reduction of the pressure, which have 
also been put up in the town in certain low-lying suburbs 
where it became necessary to diminish pressures from 
135 1b. to 851b. per square inch. Of these valves, the 
largest in use has a diameter of 12in, and serves for the 
supply of over 20,000 people, which is maintained at 
almost a regularly uniform pressure. In the year 1891 
the consumption of water was five and a-quarter million 
gallons per diem, which was equivalent to about fifty- | 
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Fig. 2-SHEEPSTOR DAM—LONGITUDINAL SECTION 


tion than that estimated by Mr. Sandeman would suttice 


| for the wants of the town. Assuming, as no doubt may 


be correctly done, that the supply for trade purposes, 
when the water is charged either per agreement or by 
meter, reaches the figure of 900,000 gallons, or about ten 
gallons per head of the population, the consulting engineer 
observes :—‘* Deducting this from the fifty-eight we are left 
with forty-eight for domestic use, which I assume includes 
water for what may be called public sanitary purposes, 
such as street watering, sewer flushing, urinals, fountains, 
and washing out water mains, and judging by the experi- 
ence of many other large towns one-half of forty-eight 
ought to suffice for all these puposes. In the spring of last 
year Mr. Hill, Mr. Gale, and myself, were commissioned by 
the Edinburgh Water Trust to investigate the supply of 
their district, and after very careful and exhaustive investi- 
gations we came to the conclusion that twenty-four gallons 
was a fair and adequate allowance for such a population. 
In towns containing a larger proportion of the working 
classes where water-closets, baths, and hot-water fittings, 
are less generally in use, a still smaller quantity—as low 
in fact as fifteen gallons—is found sufficient.” 

In conclusion, Mr. Mansergh is of opinion that an 
allowance of thirty-five gallons ought to be suflicient for 
all the purposes of the town of Plymouth. There is 


| probably no question upon which engineers differ so 
| much as the necessary quantity of water to be supplied 
| per day per head of population for any particular city or 
| town. This diversity of opinion is nothing else than the 


versity of conditions which 


logical sequence of the 
It is simply impracticable 


ifferent localities. 


judged on its own merits. It must be kept in view, when 
estimating the supply of water required for any town, 
that the great point to be considered is the manner in 
which it is procured. If it has to be pumped every 
thousand gallons in excess of what is absolutely needed, 


| which runs to waste, is a dead loss in a pecuniary 


sense. But when, as with Plymouth, the gravitation 
principle is the only one in use, several thousand gallons 
more or less, provided the supply does not fall below the 
requisite minimum, is of no importance. Apart from 
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eight gallons per head, which was unquestionably exces- 
sive, and plainly indicates that Plymouth was then no 
exception to other large cities and towns, in which the 
waste of water is notoriously enormous. However, the 
Corporation took measures to check it, divided the | 
town into separate districts, and fixed waste-recording | 
meters at different points along the mains. By virtue of | 
these precautions the consumption was effectually re- 
duced to four million gallons per day, which is equal to 
some forty-three gallons per head. It should be noticed this 
large saving of one and a-quarter million gallons per day be- 
tween the years 1891 and 1895 was gradually accomplished 
during a period when the actual supply had to be 
augmented for the benefit of new water consumers. The 
total number of consumers may be put at 93,000, of 
which 92,000 take the supply per the district meters. 
About ten gallons a head, which is an ample allowance, 
suffices for the trade wants, and it is more than likely 
that the low cost of water for trade purposes, amounting 





It must not, however, be supposed that the dry-weather 





to only 2d. per 1000 gallons, encourages the use of a 








Fig. 3—SHEEPSTOR DAM 


other reasons, we give the preference to forty-eight, in- 
stead of thirty-five gallons, for the chief of the “ three 
towns.” 

The battle of the rival sites, although a cause of 
delay to the execution of the undertaking, was probably 
in the main not unproductive of benefit to the whole 
scheme, It led to a very complete reconnaissance, an 
extended survey, and a thorough and most elaborate 
exploration and examination of the whole of the water- 
shed, its surroundings, and its capabilities by competent 
and skilled engineers, so that if there is any truth in 
the old adage—‘* in the multitude of counsellors there is 
wisdom ”—Plymouth certainly has had the advantage of 
it. As already stated, the principal features in the 
completion of the Corporation Waterworks were the 
construction of a storage reservoir on the site known as 
the Burrator site, and the laying of a direct line of 
pipes from the proposed reservoir to the existing 
Roborough reservoir, the new reservoir necessitating the 
building of two dams—one at Sheepstor and the other at 
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r. A map of the Burrator reservoir is repre- 
ae Fig. a the position of the dams and a 
art of the line of pipes clearly indicated. An Act of 
Parliament, after a formidable and protracted opposition, 
was passed five years ago, and about a couple of 
months afterwards active operations were at once 
commenced, as the Corporation had decided to lay the 
line of pipes and take out the trenches for the dams by 
their own workmen under the superintendence of their | 
water engineer. ’ 

The line of pipes was the first work to be put in hand, | 
and the laying was completed in the next ten months, 
when the pipes were first run full. The line laid out was | 
as nearly straight as circumstances permitted. The pipes | 
form an inverted syphon, the hydraulic mean gradient of | 
which is 1 in 334, and they are capable of delivering | 
10 million gallons per day when the reservoir is full, | 
and 7} million gallons per day when kept fully charged, 
with 2ft. of head on the inlet pipe. The maximum | 
pressure in the pipes is at the crossing of the river | 





to ensure the stability of the. Burrator reservoir. A 
longitudinal and cross section of the one near the village of 
Sheepstor is given in Figs. 2 and 3, and though of consider- 
ably smaller dimensions than its neighbour, is neverthe- 
less quite equal to it in the importance of the duty it has 
to perform. Its height above the ground level is about 
30ft., and it would have constituted, in point of actual 
construction, but a small feature of the workg but for the 
comparatively great depth to which the foundations were 


| obliged to be laid. The whole of the trench has been 


excavated through decomposed granite, and during the 
operation a number of veins of rock were met with, vary- 
ing in hardness according to the profundity of the depths. 
The greatest depth to which the trench was excavated 
was over 100ft. before a solid substratum was arrived at. 
Another difficulty was the quantity of water which per- 
meated into the trench, and amounted to as much as 
250,000 gallons per day, and this large quantity had to 
be pumped out day and night for nearly two years. When 
the trench was completed the foundations were got in, 





THE NEW TRANS-SCANDINAVIAN RAILWAY. 





As previously stated in THe ENGINEER, the Swedish and 
Norwegian Parliaments have decided to construct a railway 
from the Gellivara broad-gauge iron mines to the enormous 
Kirunavaara and Luossovaara iron deposits, and thence to 
the Swedish-Norwegian frontier and the North Atlantic 
shore, in order to utilise these riches; and the question now 
under discussion is the direction of the line and its gradients. 
This summer surveys have again been actively prosecuted. 
It is already practically decided that from Kirunavaara to 
the frontier the line will follow the course staked out last 
year, running in a north-westerly direction from these 
deposits of the great Torne Lake, in North Lapland, where 
it trends southwards, running in almost a straight along this 
lake and cutting, the frontier at the lake Vassijaur; but 
the section Gellivara—Kirunavaara still leaves matter for 
discussion. Last year the Swedish Railway Board staked 
out a line trending first rather sharply westwards from Gelli- 
vara, and then running in a straight line to Kirunavaara. 
This summer, however, two parishes have petitioned that the 


Meavy, near Hoo Meavy, where it is 111 lb. per square | and concrete 5ft. thick built up for a height of 7Oft. i line be laid east of Gellivara, and run in a northerly 
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inch, but when the reservoir is full, and the valves at 
toborough are closed, the prersure will amount to 1501b. 
per square inch. Every care was taken with the castings 
to secure perfect pipes, and before the coating was 
applied each pipe was tested in oil to a pressure varying 
from 260 lb. to 300 Ib. per square inch. The pipes vary 
in thickness, rangmg from *82in. to 1°125in., and the | 
ends are turned and bored, excepting every sixth pipe, | 
which has a common socket. 

At all the high points air valves having outlets of 
different sizes have been supplied ; at all the low points 
scour pipes have been fixed, and in addition sluice valves | 
furnished with 6in. bye-passes are attached to the mains | 
at regular distances of half a mile apart. Mr. Sandeman | 
observes that there has not been the slightest trouble | 
arising from air in the pipes, which is no doubt owing 


in a great measure to the fact that the pipes are laid to | 


even gradients, which perhaps thougha little more costly, | 
is amply compensated for by the regularity obtained in the | 
jointing of the pipes and by the facility with which the 
air is got rid of. 

The line of piping is carried underneath the Launces- | 
ton branch of the Great Western Railway in a subway 
74ft. in diameter. At this point the railway skirts the 
foot of a hill 200ft. in height, and since up this ascent the 
pipes are carried, special provision had to be made to 
protect them from the chance of bursting in their course 
along the slope. Throughout the whole length, therefore, 
of this reach, that is from the entrance at the subway to 
the summit of the hill, the pipes are of riveted steel 
plates }in. thick, with ‘angel joints, which were put 
together in the following manner :— The connecting bolts, 
which numbered twenty in all, were first placed in position | 
and partially screwed up, leaving a space of $in. between 
the edges of the flanges. Molten lead was then run in 
and the bolts screwed up home. The whole line of pipes 
was laid by the Corporation for £23,000, which was about 
£3000 less than the estimated cost. 

It has been mentioned that two dams were necessary 





Figs. 4 and 5—BURRATOR DAM 


From this point to the top the puddle wall of the dam is 
formed of clay, which is thoroughly well bonded and 
incorporated with the concrete foundation. The peculiar 
features of the substratum underlying the foundations of 
the Sheepstor dam are the veins of partially disintegrated 


rock, which are inclined to the plane of the trench at an | 


angle of about forty-five degrees, and vary from 2in. to 
24in. in thickness, resembling very much a dry rubble 
wall, These veins were the real cause of the foundations 
of the Sheepstor dam being carried down to so excessive 
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Fig. G-BURRATOR DAM SCREENS 


a depth. It was, in fact, a question whether the down- 
ward pressure of the water in the reservoir would be 
sufficient to prevent the water rising upwards from them 
through the foundations, and possibly disintegrating 
them. A portion of the elevation and a cross section of 
the great Burrator dam, which will be subsequently 
described and further illustrated, is shown in Figs. 4 and 
5, and a section is also given taken through the screens, 
Fig. 6. 





direction to Kirunavaara, so as to touch them, and the alter- 
native line is considered of such projected importance that 
the Swedish ministers of State Railways and Finance have 
just paid an official visit to these parts, in order to examine 
the project on the spot. If the Government project of last 
year be adopted, the line westwards would run through parts 
absolutely unpopulated, and of such rocky nature that future 
colonisation is entirely out of the question; whereas east- 
wards the line would lie 70 m. lower—a great consideration 
for the winter traffic—and run through richly-timbered dis- 
tricts and well-watered valleys, which are excellently suited 
for colonisation, whilst on this course there are several rich 
iron deposits which might be worked with advantage, but 
there are only a few along the western alternative. 

On the eastern line are situated the great Svappavaara 
deposits, said to be as rich in iron as those of Gellivara and 
Kirunavaara. It has also been projected to adopt the western 
line and construct a branch line between the first and last- 
named deposits, but the objection is the heavy extra cost. 
Last spring those interested in the eastern line caused sur- 
veys of it to be made, with the result that it is estimated 
this line would be about 6 kiloms. longer than the western, and 
cost some 500,000 kr. more. The gradients on the eastern line 
are reported also to be more favourable, as they would 
nowhere exceed 1: 100. This steep gradient would, however, 
have to be maintained for a distance of some 20 kiloms., but 
as this is just where the railway leaves Gellivara, and no 
Gellivara ore or heavy trains would pass northwards into 
Norway and to the Atlantic seashore, as all Gellivara ore 
goes to the port of Lulea, on the Baltic, this would be no 
drawback. In fact, in general, the engineering difficulties 
are smaller on the eastern than the western line. The objec- 
tions as to a slightly greater length of the former and its 
costs, they are mere trifles, it is argued, as compared with the 
advantages of a line running through populated and well- 
timbered parts, also rich in ore and water. The line has 
therefore the support -of the leading Swedish organs. The 
construction of this third trans-Scandinavian railway is being 
taken vigorously in hand by the two Governments, its im- 
portance being fully acknowledged on all sides, as it will 
tend to open up and colonise vast areas of land now inacces- 
sible and unprofitable, although rich in ore and timber ; and 
as it is estimated that in a few years a million tons of ircn 
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are and more will be exported from Ofoten, on the North 
Atlantic, annually, a port well sheltered and open all the 
year round, the bulk of the ore going to this country, it will 
»¢ readily understood of what importance this line will 
become to the iron and steel industry of Great Britain. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
corres: nts.) 





RAILWAY SPEEDS. 


Str,—Your very excellent article, page 327, will, itis to be hoped, 
have the effect of diverting the extremely useless correspondence 
as to ‘‘train speeds” into a really practical consideration of 
‘**unpunctuality.” 

You express the opinion that it is a ~ that those concerned 
cannot or will not explain to the world where the importance of 
train speeds comes in. I am perfectly unable to throw any light 
on the question, or to discover why so much writing and hot dis- 
cussion should take place because a train is booked to-day one 
minute or two minutes longer on a journey than it was this time 
last year, especially as probably the train never kept time either 
year, 

: Daring the past three months the summer trains on all lines 
have been running very late, and great public inconvenience has 
been caused. We have in this country the best — perma- 
nent way, engines second to none in the world, and coaches which 
cannot be surpassed, but unfortunately our present time-tables are 
not in accordance with the requirements of the traffic. 

The locomotives and drivers perform their part of the work per- 
fectly, and it is most unusual for a driver to lose time in running, 
and the company’s rule, No, 145a, will not permit a driver to make 
up lost time ; indeed, if he runs a mile an hour faster than booked 
and an accident happens, he is liable to be sent to prison for man- 
slaughter, and in any case will be censured by the Board of Trade 
inspector. The cause of all the unpunctuality is delays at stations 
due to luggage and bicycles, and to the fact that the time-tables 
show on paper that which cannot be performed on the rails. It is 
very interesting to sit in a train or ride on an engine and time 
miles at the rate of 70, 80, or 90 miles an hour; but the desire to 
see “what can be done” is not founded on any practical or com- 
mercial basis ; indeed, when timing excessive speeds, I always feel 
that in theory it may be interesting, but that it is not ‘‘ business.” 
Many of the companies, in order to run at a high speed, have 
divided their trains into two portions, thus requiring two engines 
to convey the carriages that one cou'd take if the speed was 
slightly less, The result is that increase of speed causes increased 
working expenses and a reduction of dividend. Shareholders can- 
not fail to observe that as speed increases dividends decrease, and 
so it will continue to do. 

To a practical business man, it is not of any importance if he 
travels to London in 4} or 44 hours ; but it is often of vital im- 
portance that he should arrive at the time stated in the time- 
tables. Commercially, punctuality is the main point, not 
booked times which in practice cannot and are not kept. 

I trust that before another year the general managers of all our 
railways will have a conference, and decide that no train on any 
part of the line shall be booked at a higher speed on the average 
from start to stop than fifty miles an hour, and that a very con- 
siderable increase should be made in the time allowed at stations. 
On paper this would no doubt look like “deceleration ;” but 
actually it would make no difference, the trains would simply run 
as booked, instead of as now always late. 

One great cause of delay is that passengers for short distances 
will crowd into the through carriages, with the result that the 
through passengers must find seats in another part of the train, 
and then change at some junction. For instance, the through 
carriages to Edinburgh, Glasgow, Manchester, Liverpool, &c., 
should be reserved for the through traffic to those towns. As 
far as possible, it is better to have a short train running indepen- 
dently to a certain town than to have a long train formed of two 
or three portions and drawn by two engines. Another great cause 
of delay is ‘‘stopping when required to pick up or set down 

mgers.” There are many trains which have six, or even more, 
such conditional stops to make. Some days it happens that none 
of them are required ; but at holiday times all these extra stops 
have to be made, and half an hour or forty minutes is soon gone, 
as every extra stop in practice means a loss of five minutes, 

Mr. Norman D. Macdonald—page 332—goes out of his way to 
refer to the policy followed by the Midland Ccmpany ; but, in my 
opinion, that policy is the proper one. And in any case it occurs 
to me that the chairman, general manager, and locomotive 
superintendent at Derby should be in a better position to know 
what is the best for the company than any gentleman living at 
Edinburgh can possibly be. CLEMENT E, STRETTON. 

Laicester, October 3rd, 





TRAIN RESISTANCE. 


Sir,—-Referring to your article on the leanness of indicator dia- 
grams at high speeds, it is quite possible that the chief cause of 
this is the more complete shielding from the wind of each carriage 
from the one in front at high speeds, 

The pressure of the air on the front of a locomotive can be 
calculated by the ordinary rules, and it increases, roughly, in pro- 
portion to the square of the speed, but this only represents a small 
percentage of the surface exposed to the resistance of the air or 
wind, Now suppose a train to be running at ten miles per hour 
with the wind blowing against it at an angle of 45 deg., the wind 
will strike each carriage somewhat fully, and the carriage in front 
will only form a partial shield, but if the speed of the train be in- 
creased to sixty miles per hour, the apparent direction of the wind 
will be almost ahead, and the front of each carriage will be more 
completely shielded from the wind and the resistance of the air. 

The same action takes place in a minor way in each compartment 
when the windows are down, for the wind passes the opening at such 
an acute angle that I doubt whether the pressure at the back of the 
compartment is even doubled when the speed is increased from ten 
to sixty miles per hour. 

Then, apart from these considerations, the air cone made by the 
locomotive would be wider with increased velocity, and this 
would tend to reduce the pressure on any part of the train except- 
ing the locomotive. 

It is quite evident that if the front of each carriage were fully 
exposed to the resistance of the air, the indicator diagram would 
not become leaner, and in such a case the extra power required 
could be easily calculated ; but whether the pressure is less than 
in direct proportion under the conditions of an ordinary train is 
a question which I believe has never been raised. But it would 
not be a difficult matter to make an experiment on the front of 
a carriage shielded by another carriage, for it wonld only be 
necessary to expose a plate of a given area attached to a Salter’s 
balance, and this would determine at once whether the pressure 
is reduced as the speed is increased, and, if so, to what extent. 

J. M. GorHam, 

66, Victoria-street, Westminster, 8S.W., October 5th. 





THE POSITION OF DRAUGHTSMEN. 


Sir,—I have followed the correspondence going on in your 
columns on the above subject with much interest. Not only are 
we draughtsmen underpaid for our work, but we are constantly 
subject to blame for things that go wrong in the shops. Our 
drawings during their progress are subject to petty criticisms from 
the boss or the works manager or the chief draughtsman, 





Once I had got out the drawings for some machinery involving 
a long train of wheels, when the works manager came along and 
told me to put in what he called a “hunting cog,” and said, ‘I 
ought to have known that.” Of course I had to re-arrange all 
the centres, and it took me a long time, and I got blamed by the 
chief draughtsman. Not long after I was sent down to the rail 
mill to take particulars of an old shears and punching press that 
had broken down, and was told to make the wheels stronger. I 
found there was no “ hunting cog” in the gears, of which the big 
wheel drove the shears arm off a crank-pin fastened in the wheel, 
and the pinion shaft worked an excentric for the punch. Of 
course I put the works manager's ‘‘ hunting cog” in for him, and 
when the machine got to work, that works manager came in and 
laid it on to me because the machine hadn’t made more than 
twenty or thirty revolutions before the arm for the shear jaw and 
the excentric came together and broke everything up. 

I could tell you many things that have happened to me that I am 
no more to blame for than that. 

I often think I should have done better to stay at the vice. I 
was always a steady and well-conducted young man, and in the 
shops now there is the man I worked next to—a rough-tongued 
slap-dash sort of fellow—takiog away his two-pound-ten a week, 
while I only get thirty-five shillings, and no prospect of more. 

How men get selectad for promotion from the drawing-office too 
beats me. There is one man who was taken away by an old pupil 
for a works manager's job, and I hear he has dropped into clover. 
I could never see anything in him myself. You never heard any- 
thing about the jobs he was on in the office, while there is the man 
who worked opposite to him, and who is a really clever man—why, 
for instance, he can cut the end off his desk with his hand and 
make a noise that you would swear was a cross cut saw going 
through it—he never gets the chance of a works manager's job: 
instead of that he comes in for a “‘rowing” from the chief 
draughtsman now and again. 

Well, Sir, I hope we shall soon get better paid. It’s all nonsense 
to talk about not staying ina drawing-office if you can get any- 
thing else better to do. Everyone knows that the really difficult 
part of the work is done in the drawing-office, and the rest of the 
works has only to carry it out. So! think that in time, as this 
comes to be recognised, we shall get better pay. 

October 5th. AN OPPRESSED DRAUGHTSMAN, 


Srr,—I was very much disgusted at the tone of ‘‘ Oppressed 
Employer’s ” letter. 

I do not agree with ‘“‘Superintendent Engineer” when he says 
that the work of a professional draughtsman is poor work. In 
many drawing-oflices the chief supervises the work but leaves the 
calculations to the draughtsman. I do not consider this is poor 
work forthe draughtsman. ‘‘Superintendent Engineer’s” personal 
experience in a drawing-office cannot have been a very happy one, 
as his last sentence speaks of “slaving at a drawing-t oe 
suppose he was a gentleman pupil. 

If a man’s heart is fairly in his work, he does not think it is 
slaving if he gets a job which is a bit of a poser, but thoroughly 
enjoys working it out. I believe that in very few professions are 
the wages as high now as they used to be. 

The manager of a well-known engineering firm in the North of 
England told me some time ago that managers’ salaries were just 
about half what they used to be. I believe the poor salaries paid to 
draughtsmen can be accounted for by the my numbers of pre- 
mium apprentices which are employed in our drawing-offices, and 
kept to one special class of work. One reason why so many draughts- 
men do not rise higher is that very few of them have any com- 
mercial experience, and so have to confine their efforts to the 
drawing-office, and their ambition to becoming a chief draughts- 
man. SJ, 

Forest Gate, October 3rd. 





Str,—It is very easy to sneer at ‘‘ Oppressed Employer,” but 
he knows what he is writing about. Why should your corre- 
spondent “J. H. M. 8.” say that such a thing as a perspiring 
foreman patternmaker is a thing unknown? Sir, I think it is time 
to say a word. What we go through in the pattern shop at the 
hands of the draughtsmen is almost past belief. There is not one 
draughtsman in ten who knows how a thing should be moulded, 
and the tenth man does not care to help usin the pattern shop. 
The draughtsman knows nothing about cores or core boxes, Some 
of them do not know what a print is for when they see it. We 
have to do the scheming that ought to be done in the drawing- 
office. 

Not long since I had a set of drawings sent in fora pump. I 
tried to make them see in the drawing-otlice that the cores could 
never be got out of the casting. I was told I was wrong. Well, 
the casting—a costly and complicated one—was made, and it is 
lying now on the scrap heap, just in front of the drawing-office, 
and the foreman moulder will keep it there as long as he can as 
an object lesson. 

It is not that we should complain, because it is all in the day’s 
work ; but see what it costs the employer. Very small changes in 
the shape of a part will sometimes reduce the labour on a casting 
one-half ; but that is a thing the drawing-offi se does not understand, 

Leeds, October 5th. FOREMAN PATTERNMAKER, 


HOUSE CISTERNS. 

Srr,—Your article of August 26th on the ‘‘ East London Water 
Supply” has opened a subject of growing interest to many, and 
one that really concerns the general public as well as legislators. 

Your correspondent ‘‘ Aquarias,” in your issue of September 
2nd, has evidently caught the idea of the cistern which would be 
most desirable for storing water during the interruption of the 
constant supply, whilst his appliances would require to undergo 
considerable modification, and the pressure-reducing valve aban- 
doned as useless, 

‘* Superintendent,” in your issue of September 9th, points out 
that ‘‘the same thing has been patented and put on the market 
many years ago by Harding and Son, and spoken highly of by the 
Royal Commissioners in their report, 1895.” After quoting the 
extracts from the report referred to, he says, ‘‘The Simplex 
cistern possesses all the salient features here recommended.” 

The necessity for house cisterns in which to store sufficient pure 
water to tide the consumer over the unavoidable shut off appears 
to be generally acknowledged. 

‘*M. R.,” in your issue of September 16th, fully agrees with 
‘* Aquarius” in this, whilst he ‘‘ cannot endorse his views as to 
the kind of cistern which should be employed.” 

Does not the divergence of opinion plainly call for some generally 
approved system of household store being adopted capable of 
being adapted to the various requirements, and at the same time 
securing all the advantages of the constant supply? But are the 
obstacles as formidable as ‘‘M. R.” thinks? He quotes an ex- 
treme pressure to nullify attempts in larger fields. In London, 
which is in itself a large field, a pressure beyond 80ft. or 40 1b. is 
the exception rather than the rule. If hot water cylindrical 
cisterns tested to 40 lb. are frequently used under 60ft. head of 
water, why could not a somewhat similar cistern be employed for 
storing drinking water / 

In towns where 200 lb, pressure exists, as quoted by ‘‘ M. R.,” it 
is obvious that a cast iron main pipe is made to stand that pres- 
sure ; therefore if no other means could be found, a portion of 
the same strength pipe forming an enlargement of the house 
water main would reserve a store. A pipe of 12in. diameter by 
6ft. high, containing about twenty-nine gallons, would be sufficient 
for drinking and cooking purposes gs | the shut off for a house 
of moderate size ; but ‘‘M.R.” says “‘the air valve in the upper 
part of the cistern could scarcely be made certain of action unless 
very expensive,” Surely he must know of the ball hydrant in use, 





and the air valve for mains, Are not these certai sti 
well as of simple construction ? mm of notion 
I have seen the ‘‘ Simplex” system in use which is pate 
Harding and Son, of pose bony Brixton, and ped pry 
a this fully meets the case. — 
The question as to the amount of storage required is one 
discussion, but I think a small salf.sleansian siateme ceaene 
each tenement requiring no attention is infinitely superior to on 
large cistern—which would require cleansing—-for several houses, 
as suggested by ‘*M. R.,” and houses with hot-water servic “ 
should have a covered supply cistern fed from the prema 
cistern. ic 
If this system could be generally adopted, I think much of the 
suffering and inconvenience we read of almost daily, especial] 
during a drought, would be a thing of the past, and a great ‘ae 
ing conferred on the poorer classes, iis 
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Sir,—The letters from ‘ Superintendent” and ‘“ Aquarius ” in 
yours of September 30th will only require a few words in reply 

A cistern containing only 40 gallons for an average London house 
holding, say, six people, would be of small avail when the water 
were cut off for, say, a day ; for six people using the water-closet 
with the ordinary two-gallon flushing tank would take away 12 
gallons, leaving only two gallons for all other domestic purpose ., 
Your article of August 26th recommends a cistern holding 200 
gallons, and I hold that such a cistern, or even one of 100 gallons 
capacity—as I suggested —exposed to the full pressure of the town 
main, even when only at 100 lb. per square inch, and when not readily 
accessible internally, is not to be recommended in the average 
domestic house, The one cistern serving for several houses is only 
intended for a block of small houses, let out toa class of people 
who are not to be trusted with their own cisterns, or for a larze 
building containing many families, the landlord acting as the check 
upon the water used or wasted, as registered by the meter ; this 
is a very usual arrangement at many towns abroad. 

I had no share in the Odessa Water Company—only know it by 

name—and am quite ignorant of the kind of meters used, their 
fate, kc. Iam far from recommending any special type of meter 
and only claim for the meter system its power to stop waste, 
thereby making the present available supply go much further, and 
doing away with the present house-fitting inspection, which is 
frequently of but short effect. Meters are generally introduced 
when the demand exceeds the supply, and not necessarily when 
the consumption reaches as much as, say, 200 gallons per head 
per day. 
Other necessary matters for ensuring a sufficient supply at all 
times, such as large storage reservoirs, the connection of the 
various companies’ mains, Xc., I did not pretend to touch upon, 
neither did I claim that cisterns plus meters would cure the pre. 
sent trouble. M.R. 

October 5th. 


ENGINEERS’ SPECIFICATIONS. 


Sir,—Steel makers, manufacturers, and engineers employed in 
all branches of construction, will heartily thank you for the lead- 
ing article on page 328—last week—in which you direct attention 
to clauses in specifications which, in fairness alike to makers and 
their customers, need radical alteration. 1 suppose it is well known 
how clauses of the kind to which you refer come to be inserted, 
but perhaps the story is worth writing. 

A zealous assistant—usually young, and always with limited 
practical experience—gains the confidence of his chief, and has 
important work intrusted to him, including drafting specifications 
and superintending the execution of contracts. Of course his pet 
fads and conditions, which in no way improve quality or efficiency, 
but largely increase cost of production, are amongst the conditions 
most clearly defined, and in this form the specification is endorsed 
by the chief, who—as you indicate—is not necessarily an expert in 
chemistry, or in the design and manufacture of the materials or 
machinery specified. 

The next step is for the specifications, drawings, &c., to come 
into the hands of men who have become experts by devoting the 
best part of their lives to learning all that is to be learned about 
their respective branches of manufacture or construction. The 
futile—if not seriously objectionable—conditions are quickly 
detected, and the good man who has had little or no experience in 
such matters feels sure that he has only to point out the error, 
and its remedy, and go about his work in peace. Sometimes 
advice of that kind is accepted—with the best results. But in the 
large majority of cases the contractor is told that ‘‘no deviation 
from the terms of the specification will be permitted.” If he still 
demurs he is informed that ‘‘ the work must be completed strictly 
in accordance with the drawings and specification,” and it is made 
clear to him that, failing this, his name will be struck out of the 
list of firms whose tenders for future work will be considered. 

When this means that he is to be debarred from participation in 
any portion of the gigantic volume of business controlled by some 
engineers, one cannot be surprised if contractors accept thé inevit- 
able, and thenceforth endeavour to cover the unnecessary and 
improper risks they may have to run by adequate increase in their 
prices, which, of course, the purchasers have to pay, plus the 
engineer's fees on this extra price, 

ut it does not end here. This same assistant—who could not 
design a safe aud economical bridge, or a workable high-class 
engine of defined type, much Jess determine the mixtures for steel 
of given quality, to say nothing about the innumerable other things 
with which he has to deal—has power delegated to him to lay 
down the law—and queer law it often is—to expert manufacturers 
who value their reputation far too highly to knowingly jeopardise 
it. They welcome reasonable specifications, however strict, and 
reasonable inspection by competent men, but anything beyond 
this ought not to be tolerated. It would not be tolerated in the 
United States, and seeing that we shall, more and more, have to 
reckon with them, it is suicidal to allow ourselves to be trammelled 
by restrictions from which they are free. 

Much might be said in favour of standard specifications settled 
jointly by engineers and manufacturers, but even if I did not fear 
unduly encroaching on your courtesy, the subject is far too im- 
portant to be adequately treated at the end of an already long 
letter. CIVIs. 

October 4th, 





THE WEST LONDON RAILWAY. 


Sir,—With reference to your interesting obituary memoir of 
my old friend the late Mr. William Wilson, in your issue of 30th 
ult., will you kindly correct an error which fs crept into the 
otherwise—as far as I know—excellent résumé of his engineering 
works ? ; 

I was the acting-engineer of the West London Extension Railway, 
and carried out the whole of the work of construction of that line, 
under the instruction and with the co-operation of the late Mr. 
W. Baker, who was for many years the engineer-in-chief of the 
London and North-Western Railway. 

31, St. Julian’s-farm-road, W. Lawrorb, M. Inst, C.E. 

West Norwood, 8,.E., October 3rd. 








Tue quantity of steel rails brought across the American 
Continent by rail from the manufactories in the vicinity of Chicago, 
and exported vid Puget Sound to Japan, has aggregated about 
15,000 tons, and it is a remarkable circumstance that the American 
manufacturers, under the disadvantage of the expense of a 20 
miles’ transportation by rail, can successfully compete with English 
and Belgian firms selling rails in Japan, 
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RAILWAY MATTERS. 


to advices from Moscow the Manchurian 
hed on vigorously, obs Ao American 
'a-lien-Wan, and 


AccoRDING 


railway is being pus' : 
paleelives are expected daily at Port Arthur, 


Nnochwang for use on this line. 

Tur Great Siberian Railway is expected to reach 
; tensk on the Amur River, by the middle of next year, 
wer the journey to the northern terminus of the Manchurian 
Railway can be readily made by steamboat. 

Tur introduction of the cable system of tramway 

tion is not of such recent date as is generally understood, 
The first cable tramway on record commenced operations in San 
Francisco in August, 1873, The inventor was Mr. A. 8. Hallidie. 
Ir is stated in a cable from China that the Pekin- 


Railway line will be very expensive, owing to the 
ie of the country, and it is considered that the cost of 
: In addition to 


“ruction has been greatly under-estimated. 
romp te who has \ de to the route believes that the failure 
f Li Hung Chang to force the Shansi-Honan concessionnaires to 
build a branch to connect with the line renders the prospects of the 
enterprise still more uncertain. 


Ar Manchester, on Tuesday last, three boys, aged 
nine, ten, and eleven res tively, were charged with placing a 
quantity of bricks, stones, iron, and other rubbish on the up and 
p ease lines of the Great Central Railway, near Lees Bridge, Open- 
shaw ; and also with placing part of a sleeper on the down line 
near Vine-street Bridge, Openshaw. The youngest boy was dis- 
charged, but the elder miscreants were ordered by the magistrates 
to each receive six strokes of the birch. 


Ramtway developments in Sheffield and neighbourhood 
are exciting a good deal of attention. The Sheftield District 
Railway, which will have a station at Attercliffe, is certain to 
bring about important changes at Treeton and Catcliff. In the 
jatter place the Midland Railway Company are stated to contem- 
plate erecting engine-sheds on an extensive scale. The Rotherham 
Main Colliery, Canklow, is being connected with the Great Central 
Railway at Rotherham by a two-mile link, which will soon be open 
for traffic. 

Ir is satisfactory to see that the directors of the 
London, Brighton, and South Coast Railway have at last roused 
themselves to the necessity of providing a quicker train service 
between London and Brighton. On Sunday last the ‘‘ Pullman 
Limited ” left Victoria Station, to run to Brighton in an hour. 
This was the first essay of the kind attempted, and the result was 
entirely successful, as the train reached Brighton one minute under 
the appointed time. Leaving Victoria at 11.0 the “ Pullman 
Limited” passed Clapham Junction at 11.5, reached East Croydon 
11.16, Redhill 11.27, Three Bridges 11.37, Keymer Junction 11.49, 
and ran into Brighton one minute before noon. 


Tux modern tendency is for all railways to call them- 
selves “Great.” Last year the Manchester, Sheffield, and Lincoln- 
shire became the ‘‘ Great Central,” a title which will be admirably 
descriptive when the new extension to London is opened for 
passenger trafiic in a few months’ time. Now that the South- 
Eastern and the London, Chatham, and Dover railways have 
agreed to amalgamate, and only await parliamentary sanction for 
this course in the new session, it is said that the title of the ‘‘ Great 
Southern Railway ” has been selected for the fusion of the once 
rival lines. Those versed in what one may well at this time term 
the ‘ancient history” of railways will remember that when the 
South-Eastern was originally projected, from Reading to the 
Kentish Coast, without touching upon London at all, it was pro- 
posed to call that railway the “*Grand Southern.” 
however, as many will think, that pretentious title was not selected. 


A RECENT issue of the Electrician contains a highly 
interesting illustrated article on the Jungfrau Railway, the 
opening of the first section of which was recently announced in 
these columns. The Jungfrau line is one of the most interesting 
applications of three-phase transmission and distribution yet made. 
Water-power is made use of in the valley to generate three-phase 
current at 7000 volts, and this is transmitted by means of over- 
head wires to transformer station, at the Little Scheidegg and the 
Kiger Glacier, where it is transformed to 500 volts by means of 
stationary transformers. Not only is electrical energy employed 
for traction purposes but also for lighting, heating, and for working 
the rock drills used in the tunnels, Starting from the Little 
Scheidegg station, 6770ft. above sea level, the distance to the Eiger 
Glacier is 840ft., 7610ft. above the sea level. This portion is now 
completed. The next section to the Eiger Wand will be 1610ft., 
from the Eiger Wand to Eissmeer 1140ft., from Eissmeer to J ungfrau- 
joch 850 ft., from the last named station to the lift, situated 240ft. 
from the summit, the distance is 2220ft. The height of the lift is 
240ft. The steepest gradient encountered will be 25 per cent. 


Ir is somewhat singular that the late Mr. William 
Wilson, whose death we recorded last week, should have died at 
the time when one of his creations—the Victoria Terminus of the 
Brighton and Chatham and Dover railways—is undergoing a 
curious transformation, The Marquis of Westminster, at the 
time it was built, made very stringent provisions as to the 
way the line should run through his property. Noise, steam, 
and smoke were then very greatly dreaded, and the companies 
had to agree to erect an iron and glass-covered way, extending 
over the railway from the terminus for a long distance in the 
direction of Grosvenor-road, in order that the neighbouring 
tenants on the Grosvenor estate should not be annoyed. To that 
we owe the dark and dismal entrance by train to Victoria which 
has only just been cleared away. Almost from the first it was 
allowed to fall into decay ; for, curiously enough, the Marquis of 
Westminster’s solicitors, in stipulating for the structure to be 
erected, had forgotten to introduce a clause providing for its 
maintenance. By the time that it became a ruin, however, it was 
seen that this ey of smoke, steam, and noise was largely 
imaginary ; and consequently no objection has been made to the 
removal of the remains, which have been taken away, greatly to 
the joy of travellers. 


Ir has often been noticed that the combustion of 
anthracite in the furnaces of steam boilers brings about the more 
or less rapid destruction of wrought iron tubes, owing to the action 
of the salts deposited upon them; and this tendency to the deposit 
of a saline su ce varies with the nature and source of the 
anthracite—observes the Kisen Zeitung—being considerable in that 
from the Kohlscheid district of the Warm coalfield, near Aachen, 
while British anthracite of good quality is much freer from this 
defect. With the object of ascertaining how this difficulty may 
be counteracted, trials were made of wrought iron tubes variously 
coated, and also with brass tubes like those of locomotives ; but, 
after a continuous trial of five months it was found that the 
coated jron tubes gave no better results than those uncoated. 
Galvanised wrought iron tubes appeared sound outside, but when 
they were examined inside it was found that the zinc had been 
dissolved, so* that on the salt crust being removed the bare iron 
appeared, It therefore became evident that galvanised tubes 
would soon become as defective as the ungalvanised, and inasmuch 
as they cost twice as much as ordinary wrought iron tubes, they 
can only be economical if they last more than twice as long. 
Brass tubes were also attacked inside, but to a slighter extent, 
and they may be considered to last a certain number of years 

fore requiring renewal. It appears from the foregoing that 
brass is the best metal for flue tubes when anthracite is burnt on 
the grate ; but its first cost constitutes a drawback, and experi- 
ments are now being made with both nickel and aluminium tubes 
for furnaces fired with anthracite, 


Fortunately, 





NOTES AND MEMORANDA. 


Tue German Government in 1897 received 1861 
applications for patents, or 11 per cent. more than in 1896, The 
in bicycles and sundries, In 1892, 405 


increase is er emg 
i applications rela 
97. 


ted to bicycles, in 1897 the number rose to 


Tue rapid rise of the land about Hudson Bay is said to 
be the most remarkable gradual upheaval of an extensive region 
ever known. Driftwood-covered beaches are now 20ft. to 60ft. or 
70ft. above the water, new islands have appeared, and many 
channels and all the old harbours have become too shallow for 
ships. At the present rate the shallow bay will disappear in a 
few centuries, adding a vast area of dry land or salt marsh to 
British territory in America. 

TELEPHONIC communication has been effected between 
a number of farms in Australia by means of wire fences, The 
Australian Agriculturist publishes a note from a correspondent 
writing from a station near Cobar, stating that it was easy to con- 
verse with friends at a station eight miles distant with instruments 
connected on the wire fences, and the same kind of communication 
was established over a distance of thirteen miles. A large number of 
stations are connected in this way, and the system if widely adopted 
will do much to relieve the monotony of back country life. 


Tue Statist has received a very interesting report of a 
decision by the New Zealand Court of Arbitation in the engineering 
dispute between the employers and the workpeople. The union 
put forward various claims, one to fix the weekly hours at forty- 
four, and another for a minimum rate of wages of 10s. per day, 
and a third that preference should be given to union men. The 
Court decided in favour of the employers and against the men— 
first, on the ground that the union did not represent a majority 
of the men, and probably did not represent even a respectable 
minority ; secondly, that there was a strong opposition on the part 
of the non-union men, who would suffer if the union demand were 
admitted ; and, thirdly, on the ground that there were notoriously 
many men incapable of earning the minimum wage, while the 
really skilled men can already earn that wage if they choose, 


A coMPLETE set of tests of the mechanical equipment 
of the new Chicago Library, says the Electrical World of New York, 
gives some data of interest concerning the electrical plant. Each 
generating unit consists of two 60-kilowatt general electric 
dynamos, coupled to the shaft of an Erie Ball vertica] cross-com- 
pound engine. There are four such sets beside one smaller one. 
The indicated friction load was 12-horse power, which, with field 
coils excited, ran up to 16°9-horse power. The steam per horse- 
power hour was, at full load, 24°71b., and at half load 31:1 Ib. 
Complete tests were also made of the elevators, which are of the 
drum type, over counterweighted, driven by electric motors, and 
installed by the Crane Elevator Company. The larger elevators, 
loaded to an average weight of 52001b., and counterweighted by 
an average of 4400 1b., running at 300ft. per minute, and stopping 
at every floor, consumed 6°25 kilowatts per car mile, the number 
of stops being 332 per car mile. 


TxE chemical composition of coal gas and water gas is 
essentially the same ; that is to say, the same constituent gases 
enter into the composition of each mixture, but the relative pro- 
portions vary, The figures given are of actual analyses, but are 
fairly representative of each class :— 





Coal gas. Water gas. 

Per cent. Per cent. 
Renzene vapour .. .. .. .«. 0°50 -« 8 
Heavy hydrocarbons... .. .. 4°25 12°8 
Carbonic oxide eo) om oie 8°04 30°7 
Hydrogen 47°04 32°4 
Marsh gas... .. 36°02 13°9 
Higher paraffines 0°00 2°4 
Carbonic acid 1°60 2°7 
Oxygen .. 0°39 O7 
Nitrogen 2°16 3°8 
100°00 100 00 


THE only structures in Japan which seem to be earth- 
quake-proof are the pagodas which are erected before the temples. 
‘here are many which are 700 or 800 years old, and as solid as 
when first built. There is a reason for this, and it lies in their 
eonstruction, says the English Mechanic. A pagoda is practically a 
framework of heavy timbers which starts from a wide roan and is 
in itself a substantial structure, but is rendered still more stable 
by a peculiar device. Inside the framework, and suspended from 
the apex, is a long heavy beam of timber 2ft. thick or more. Tis 
hangs from one end, and to the other end are bolted, at each of 
the four sides, four more heavy timbers, and if the pagoda be very 
lofty, still more timbers are added to these. The whole forms an 
enormous pendulum which reaches within 6in, of the ground. 
When the shock of an earthquake rocks the pagoda, the pendulum 
swings in unison and keeps the centre of gravity always at the base 
of the framework. Consequently the equilibrium of the pagoda is 
never disturbed. 


An American contemporary asks what becomes of 
all the old copper coins! There are, it says, 199,900,000 old copper 
pennies somewhere. Nooody knows what has become of them, 
except that once in a whileasingle specimen turnsupinchange. A 
few years ago 4,500,000 bronze 2-cent pieces were set afloat. 
Three millions of them are still outstanding. The million 3-cent 
silver pieces are scattered over the United States, but it is very 
rarely that one is seen. Of 800,000 4-cent pieces, which corre- 
spond in value to English farthings, not one hasbeen returned to the 
government for —— or isheld by the Treasury. Congress appro- 
priates about 100,000 dols. yearly for re-coining the silver coins now in 
possession of the Treasury. These are mostly half-dollars, and are 
not circulated because there is no demand for them. Not long 
ago the stock of them amounted to 5,000,000 dols., but it is only 
about half that now. The money set aside for re-coining is not 
intended to pay for the cost of minting, but it is required to 
reimburse the Treasury of the United States on account of the 
loss which silver pieces have suffered by abrasion. The loss 
amounts to 30 dols. on every 1000 dols., and it has to be made 
good in order to set the Treasurer’s accounts right. 


We gather the following details from the German 
Press with regard to the development of the trade of the ports of 
Genoa and Venice:—An important syndicate composed of 
members of the leading English commercial firms has undertaken 
the construction and management of wharves and warehouses on 
the Vecelino mole at Genoa. The representatives of this 
syndicate are now at Genoa, and have come to terms with the 
representatives of the Mediterranean Railway as to the works 

for co ting the warehouses of the port with the rail- 
way system. In 1897 goods to the amount of five million tons were 
stored in the port of Genoa, and this amount equals the goods 
stored at Marseilles. It is computed that when the Simplon 
route is completed the volume of goods traffic will amount to 
10 million tons. Genoa will then be the most important harbour 
in the Mediterranean, and it is therefore of great importance for 
the future that Englishmen are organising the wharves and public 
warehouses on a grand scale. This will give a fresh impulse to 
Italian foreign commerce, which at the present moment is in full 
development. In Venice there is a similar maritime activity to be 
notic The volume of trade already amounts to more than one 
million tons, and a company has lately been formed for construct- 
ing and working silos, which shall be able to deal with 300,000 tons 
of corn. The Adriatic Railway Company will connect these silos 
with its railway system. The parliamen powers necessary for 
building and — the silos have lately been obtained and 
signed quite recently by the King of Italy, 








MISCELLANEA. 


Ir has been decided to hold an exhibition in Coolgardie, 
in 1899, and the Government of Western Australia has been 
pleased to recognise the undertaking, and to substantially support 
it by a money and land grant. 


Tue eighth annual dinner in connection with the 
Institute of Marine Engineers will take place in the King’s Hall, 
Holborn Restaurant, on Wednesday, October 12th, at 7 p.m. The 
President, Mr. John Inglis, LL.D, of Glasgow, will hold a recep- 
tion at 6.30 p.m. 


A LarGE increase is noticeable in the import of galvan- 
ised sheet iron into Japan. This may b2 attributed tothe fashion, 
which is rapidly gaining ground there, of substituting sheet iron 
for timber in roofing. The trade is generally interfered with by 
the heavy claims made by buyers for the corrosion which appears 
inevitable when galvanised iron is transported by sea. The 
margin of profit for the British importer is consequently narrowed 
to a serious extent. 


At Irvine’s shipbuilding yard at West Hartlepool on 
Monday afternoon the supports of a steamer, which was in course 
of construction, gave way, and the vessel reeled over on to one 
side. The ironwork was twisted into many shapes, and much 
damage was done. So far as is known, no one was under the 
vessel, and only one man was reported to have been injured, 
although many workmen had narrow escapes. Thirty-five men 
were at work on or beneath the keel at the time of the accident. 


THE Secretary of State for Foreign Affairs has received 
a despatch from her Majesty’s Consul-General at Christiania, 
stating that tenders are invited by the Norwegian State Railways 
Administration for the delivery of 375,800 railway sleeper-plates. 
Tenders in sealed envelopes, marked ‘‘ Underlagsplader,” should 
be addressed to ‘‘ Jernbanestyrelsens Expeditionskontor, Stats- 
banerne, Christiania,” and they should reach that address by 
7 p.m. on October 19th. A copy of the conditions of contract 
may be examined at the Commercial Department of the Foreign- 
office any day between the hours of 11 a.m, and 6 p.m. 


Tue first theatre in London to adopt electrical power 
for changing scenes is the Theatre Royal, Drury-lane. Mr. Sachs is 
making arrangements by which large sections of the stage floor, 
measuring 40ft. by 7ft., can be raised to any level above or below 
the stage, individually or together, by simply working an or- 
dinary switchboard, and the installation will be ready for the 
coming pantomime. The Thames Jronworks hold the contract, end 
the heavy constructional work has already been carried out by 
them under Mr, Sachs’ directions in an unprecedented short time, 
whilst so elaborate a play as the ‘‘ Great Ruby” was in rehearsal. 


WE have received from Messrs. Lane and Bodley, of 
Cincinnati, U.S.A., some particulars of record-breaking machine 
tools which they are going to lay down in their new works. One 
of these will be a big planer, which will be 16ft. by 16ft. by 56ft. 
in its working parts, 112ft. long and 32ft. high. The largest 
boring ..achine in the world will be set up in the new plant, 
having a diameter of 32ft., a swing 32ft. by 16ft., and being 
32ft. high. The third world’s record breaker will be the 
hydraulic press, which will have a nominal capacity of 500 tons, 
and be capable of 1000 tons. It will have a 4ft. stroke and be 
38ft. long. The key seating machine will cut a key seat ina wheel 
hub 5in, wide 4ft. long. 


OF late years there has been a gratifying revival in the 
gold mining industry in California. In the short space of five 
years the production of gold in this State has risen from £2,484, 562, 
where it stood in 1893, to £3,763,575 for 1897, and it is estimated 
that from 60 to 70 per cent. of this amount is derived from quartz 
mining. Many old mines long abandoned or worked i larly 
have been thoroughly opened and developed, while the exploration 
of favourable prospects has been vigorously pushed, A very 
large number of quartz mines are paying well, some of them so 
well that their returnsare kept secret. ‘‘ Improvements in machinery 
and in the working of ores, the saving of the sulphurets, which in 
early days were suffered to run to waste, and the use of water 
power and electricity are among the reasons why mines, once 
supposed to be worked out or unprofitable, are now operated with 
satisfactory returns,” says Mr. Acting Consul-General W. Moore. 
Nothing but comparatively high-grade quartz was worked in early 
days, while now satisfactory returns are had from ore so poor that 
at one time it would have been regarded as worthlcss. Ores are 
considered low grade in this State when they run from 2} dols. to 
6 or 8 dols. per ton, and high grade from 15 dols, upwards. 


In regard to the production of acetylene gas from 
calcium carbide in France, there are no official statistics bearing 
upon the annual output of calcium carbide, so that the amount 
furnished yearly by the different manufacturers has to be esti- 
mated, says the American Consul at Havre. These estimates vary 
from 1000 to 5000 tons per year from each factory. There are 
ten factories at present engaged in the manufacture of carbide of 
calcium in France. Two are at La Bathie, and one each at Séchil- 
ienne, Froges, Chapareillan, Lancey, Notre Dame de Briancon, St. 
Béron, Bellegarde, and Crampagna. Four factories are under 
construction. They will be situated at St. Etienne de Maurienne, 
Epierre, Serres, and Chute du Giffre. They will be able to pro- 
duce, when running at their full capacity, from 2500 to 3000 tons 
per year. The wholesale price of carbide of calcium in France is 
from 350 to 400f. (67°55 dols. to 77°20 dols.) per ton. exclusive of 
cost of packing. The cost of packing is 4°50f. (87c.) per iron 
drum containing 50 kilos, (1101b ), 6f. (1°19 dols.) per drum of 
100 kilos, The carbide of calcium manufactured in France is 
guaranteed to give 300 cubic litres of gas per kilo. The output 
is constantly increasing, and the supply is fully equal to the 
demand. The retail price of the article is from 55f. to 60f. per 
100 kilos. (10°20 dols. to 11°58 dols.), not including packing. 
There are two villages in France completely lighted by acetylene, 
by the Société Franco-Espagnole du Gaz Acétyléne, of 81, Rue 
St. Lazare, Paris. They are Alzonne, in the department of Aude, 
a town of 1503 inhabitants, and Saurat-par-Tarascon, in the 
department of Ariege, a place of 3024 inhabitants. 


In the third interim report of the Departmental 
Committee appointed to inquire into and report upon certain 
miscellaneous dangerous trades, which has just been issued, 
the subjects dealt with, amongst others, are, file cutting, the use of 
converters in metal works, the manufacture and use of grindstones, 
and the testing of bottles by compressed air. It appears from the 
report that the use of the lead bed on which the files are placed 
in hand cutting is the cause of lead poisoning amongst ‘the 
workers, and a recommendation is made that these shops should be 
registered and certificated, as in the case of white-lead factories. 
The number of lead poisoning cases due to file cutting reported in 
the Midlands during the years 1896, 1897, and 1898 is 74. Many 
substances are said to have been tried as a substitute for lead as a 
bed upon which to rest the file while it is being cut. For light 
work paper has been used in Germany. Clay and fine sand 
encased in canvas, wood, copper, vulcanite, and various com- 
pounds of india-rubber and gutta-percha have been tried and 
discarded. Although zinc and pewter are used for machine 
cutting, it has been found in practice that these materials are too 
hard for hand cutting except for work upon the smallest class of 
files used in watch making, gun making, &c.; in the heavier work 
there is a recoil, and consequent jar to the worker. It is very 
difficult, apparently, to secure the right degree of resistance. 
Not only does this jar arise but also the face which has already 
been cut is liable to be spoilt when the file is turned over for 
work upon the other side. The Committee express the hope that 
scientific men and practical file cutters will turn their attention to 
this question, 
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Working Drawing of a Four-cylinder Bogie Express Locomotive, 
London and South-Western Railway. copy as issued by the 
Publisher includes a copy of this Supplement, and subscribers are 
requested to notify the fact should they not receive it, Price 6d. 
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TO CORRESPONDENTS. 


* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 


* 


Sov insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers veceived by ua may be forwarded to their destination, No 
notice can be taken of communications which do not comply with these 
instructions. 


*.* All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 


not necessarily for publication, but as a proof of good faith. No notice 
whatever can be tuken of anonymous communications. 

*.* We cannot undertake to return drawings or manuacripls; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


G. J. W.—Your letter contains nothing that has not been said before, 
and does not in any way advance the discussion. 

J. R.—When the lamps are not alight no current passes through the 
mains and connections, save that due to leakage, which should be in- 
finitesimal, and no work is done by the dynamos or engines save that 
required to overcome friction. 

R. J.—We thank you for your letter. It is impossible to do everything. 
We venture to hope that you will find our articles on “ American 
Paddle-wheel Steamers” not less interesting in their way than our 
history of Thames shipbuilding. 

G. E. 8. (B'rmingham).—We do not think that there is any book 
published on ironfounding which will make you a master of the sub- 
ject. You cannot do better than examine for yourself at the Free 
Library the literature on the subject. 

W. H. pg W.—The method you propose of putting passengers’ luggage 
into crates, to be lifted bodily into the van, has been suggested over 
and over again, and such crates have been patented. There are prac- 
tical difficulties in the way, due entirely to the action of the travelling 
public. 

J. H. H. R.—We have failed to obtain any definite information as to the 

sroduction on a commercial scale of ethylene from blast furnace slag. 

e do not see in what way ethylene can be called an improvement on 
acetylene. It is not so brilliant ; nor can we follow the statement as 
to price. The paragraph which you quote must be taken with much 
caution. 

W. M. (New Glasgow) —We should not like to venture an opinion as to 
which is the “ best” book on any subject, but among the best on 
‘Graphic Statics ” are ‘‘ Elementary Geometrical Statics: An Intro- 
duction to Graphic Statics,” by Dobbs (Macmillan and Co.). The 
following are good works on the subject by ‘Olander, Major Clarke, 
R.E.” Also see Part II. of ‘‘Stresses in Simple Trusses,” by Merriman 
and Docoby (Chapman and Hall). Graham's volume is an excellent 
work, and the subject is also ably treated in Du Bois’ large treatise, 
and in ‘Graphics for Engineers,” by C. E. Greene. Mr. Anglin’s 
—P well known, and fully deserves all the approbation it has re- 
ceived. 

A Locomotive Enoixerr.—If you will take the trouble to read once 
more the article which you criticise, you will see that you have quite 
failed tu grasp our meaning. We have not said that the steel maker is 
the best judge of what tests steel should satisfy. We have said, and 
we repeat, that so long as the steel he makes satisfies mechanical tests, 
he is the best judge of how that steel is to be made. We complain, not 
that right conditions are laid down with which the steel must comply 
as a structural material. but that the engineer attempts to dictate to 
the steel manufacturer how the steel is to be made. The steel maker 
might as well dictate to the engineer how the bridge was to be made, 
and what its proportions should be, 


INQUIRIES. 


STEAM PIPES. 

Sir,—Could any reader recommend a simple formula, such as a pupil 
could easily understand, for re-arranging the sizes of steam pipes under 
different pressures’? For instance, if a 6in. pipe at 5 lb. pressure can 
carry two million B.T.U. in one hour, how many units could be obtained 
through, say, a 2in. pipe at, say, 120 lb.? 

East Hill, 8.W., September 28th. T. A. 











MEETING NEXT WEEK. 


Tue InstITUTION oF JuNIOR EnaingrRs.—Friday, October 14th, at 
8 p.m., at the Westminster Palace Hotel, Annual General Meeting. 
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CONSULS AND TRADE, 


For years past, as all our readers are aware, the 
British Consul in every country where a Consul can exist 
has censured British methods of trading, and told the 
manufacturer and the merchant that his arrangements 
for selling his wares are unpractical, unsuitable, and 
wholly defective as compared with the methods in vogue 
with our rivals. We cannot call to mind a single instance 
in which a British Consul has a good word for a British 
trader. It is true that in a very limited number of cases 
it is admitted that the Englishman pushes trade better 
than the German, but that is only because of some wholly 
abnormal laxity on the part of the German trader; and 
such admissions only seem to accentuate the censure 
which we have come to expect as an essential feature of 
a consular report. The concession that a man may 
occasionally do what is right imparts an air of fairness 
and impartiality to the actions of those who wield the 
lash with no unsparing hand. An old proverb tells us, 
however, that it is ‘‘a long lane that has no turning,” 
and the turn seems to have come at last. The British 
trader is beginning to retaliate, and even to assert that 
much of the success of our competitors is due not to the 
British trader but to the British Consul himself. Some 
note of this contention has reached us during the last 
few weeks, and particularly in one case, wherein we 
are assured that the British trader seeking information 
has had to apply to the German Consul for it, the British 
Consul being wholly unable or unwilling to help him. 
We have no doubt that the statement is quite true, 
though we are not disposed to attach over much importance 
to it. On the 29th ult., however, an evening contem- 
porary published a long article, which in no measured 
terms denounces, not so much the British Consul, as the 
British consular system. We cannot, perhaps, do better 
than quote the following passage from the Pall Mall 
Gazette to make the essence of its attack intelligible. 
Speaking of other nations, our contemporary writes :— 
‘“* France, Germany, and America have perfectly equipped 
services. They have considered the importance of the 
question, and the serious issues resulting from it as far 
as their commercial interests are concerned. They 
always fill their consular posts with natives of their own 
country, and they make a particular point of locating 
them in places where their services would be of the most 
advantage to the country they represent.” Next we have 





a particular instance supplied. ‘The British Consul at 
Berlin has been a German for the last hundred years, 
and for the past thirty years he has been a German 
banker, with considerable local interests of his own. The 
result of this, as far as this country is concerned, is 
inevitable. Any commercial information that would be 
advantageous to England, but at the same time might be 
suppressed in the interests of Germany, or for personal 
gain, is in danger of being withheld.” Our contemporary 
hastens to explain, as a matter of course, that he has no 
reason to hold any but a high opinion of the Consul in 
question ; but he adds that there is an ‘‘ obvious danger,” 
a German Consul might be appointed who would not run 
straight. On Tuesday a meeting of the Grosvenor House 
Committee was held to hear a paper read by Mr. Edward 
Atkin on “ British Consular Appointments in Turkey.” 
After a discussion, the following resolution was passed 
unanimously :—‘‘ That the following recommendation to 
his Grace the President be submitted for transmission to 
the Prime Minister: ‘The Committee desires to call 
attention to the mischievous effects of the system of 
employing in the British consular service men who are 
connected, either directly or through relatives, with local 
commercial enterprise, and who are in consequence 
unable to act and speak with firmness in dealing with 
affairs vitally affecting British interests. It urges upon 
her Majesty’s Government the importance of appoint ng 
at least one-half of the Consuls and Vice-Consuls in 
Turkey from officers of the Army or Navy who cre 
linguistically qualified.’”’ 

The whole subject is one of very great importance, 
because a Consul has, or ought to have, a great deal in 
his power. Although we hold that our consular service 
is not perfect, we are by no means prepared to go 
far on the road of censure with our contemporary. Nor 
can we believe “that the scandal is growing in its 
dimensions, and foreign consular services, which are built 
on a firm financial basis, are doing a work which is both 
creditable to themselves and a shame to us.” We are 
prepared to admit that our consular service is open to im- 
provement; but it would require very strong evidence to 
make us believe that our service is very far behind that 
of other nations. The duties to be discharged by a 
Consul are very numerous; in many cases very onerous, 
and never overpaid. He is supposed to be the grand 
centre of reference to whom every Briton in his district 
is to turn for help and information under the most varied 
conditions. The Consul is supposed to know everything 
that no one else knows, and to possess unlimited in- 
fluence. His wisdom is known to pass the wisdom of 
Solomon, and his integrity must be absolutely unim- 
peachable. To him runs every Briton in distress; every 
one seeking an introduction, or information of any and 
every conceivable kind ; and as if this were not enough, 
he is expected to supply with commendable regularity 
reports on the trade, manufactures, climate, ethics, and 
ethnology of the district which he serves. He must 
speak multifarious languages, and know enough of 
all the “ologies” to prevent him from making 
any mistakes. He must possess the patience of 
a donkey and the good temper of a cherub. As a 
diplomatist he must be above praise, and not only 
contented but willing to take his life in his hand, and 
even to lose it in a street riot. It is surely not remarkable 
that men who combine such a number of really great 
qualities should be scarce, or that now and again we find 
an individual who is just short of the normal standard of 
merit. But while we are prepared to admit all this, we 
cannot shut our eyes to the fact that the British Consul 
not unfrequently fails to understand the situation, and 
that he sends home advice which his readers will certainly 
not take, and would not be wise if they did. We have 
heard it said that the character of the advice is due to 
the nation of the man who tenders it, and that, being a 
foreigner, he fails to understand Englishmen. But this 
argument has small foundation in fact. The number of 
our Consuls who are not British is small, and we 
must seek elsewhere than in their nationality for the 
explanation of the advice. After all it is easily under- 
stood. When a Consul sees in his district a German who 
is carrying all before him, and selling goods as fast as he 
can take the order, he is naturally jealous, and writes home 
to urge on the English trader the necessity for a display of 
energy. The Consul forgets that the class of trade done by 
the German is one that the Englishman will not touch. 
It has already been said in our pages that it is as wise to 
recommend a West End coachbuilder to take up the 
manufacture of costermongers’ barrows as it is to urge 
on the Englishman the pushing of some of the branches 
of trade which our Consuls favour. There is, no doubt, 
manifest in their reports a lack of discrimination; and it 
is just this lack of Scecketion that brings the Consul 
into disrepute. We have repeatedly heard it said that 
the English Consul has no competent knowledge of the 
true inwardners of English trade ; and it is impossible to 
read some of the reports we receive without perceiving 
that there is some ground for the accusation. 

Two considerations suggest themselves here. The first 
is that the British trader expects a great deal too much 
from the Consul; the second is that the Consul seems to 
think that so long as something is sold, no matter what, 
all goes well. Unfortunately the Briton abroad is ex- 
ceedingly helpless—unless he has a sword in his hand— 
and the British trader expects the Consul to do for him, 
directly or indirectly, that which he ought to do for him- 
self. It is possible, if not probable, that we should, after 
all, get on better than we do if we had no Consuls at all, 
but simply subordinate officials to conduct routine office 
work. The absence of the Consul would compel the 
British trader to rely more upon himself; better men 
would be selected as travellers and agents and repre- 
sentatives of English firms. If it was fully understood, 
for instance, that a man going to Russia, let us say, would 
have to trust solely to himself, care would be taken 
to send no one who could not speak French and Russian. 
The contention is so obvious that we need not push it 
further. Turning to the consular theory as stated above, we 
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believe that its source is ignorance of the character of 
English trading asa whole. A competent knowledge of the 
characteristics of the trade of different nations would pre- 
vent the Consul from falling into errors. The subject is, 
of course, very much too large to be dealt with here as a 
whole, but we may direct attention to one or two things 
which claim notice. A characteristic of German trade is 
the production of very low-priced goods in large quantities, 
such as table forks at 3d. a dozen, table knives at 6d. a 
dozen, andso on; hundreds of other commodities might 
be mentioned, but these will suffice. Now it is quite 
useless for a Consul to mourn because English firms will 
not compete in such articles. In the first place, Sheffield 
could not make them at the price if she would, and she 
certainly would not if she could. The German is well 
satisfied to do a trade with peasants who take long credit 
for sums aggregating but a few pounds. The English 
trader will have nothing to do with trade of this kind. 
But unfortunately the Consul does not always under- 
stand this, and his reports are criticised. In the words 
of a City merchant, “ As a matter of fact, the reports, as 
we get them at the present time, are practically useless. 
They are not up to date, neither do they contain the 
information that is required.” 

It is stated that the Foreign-oftice is to blame ; but this 
statement must be taken with a grain of salt. We 
believe that a certain amount of agitation will do good, 
and that just as our merchants and manufacturers have 
had to learn a good deal—and that now and again very 
unpalatable—from the Consul, so the Consul might learn 
a great deal from the merchant if he would try. Im- 
provement all round is wanted, and might be effected 
with a little trouble. We venture to think that a debate 
in the House of Commons on the consular service would 
supply a great deal of much-needed information. It 
would no doubt dispel some illusions, and would serve to 
bring the Consul and the trader into touch with each 
other, to the mutual benefit of both parties. 


THE COMING MILLENNIUM IN THE COAL TRADE. 


OncE upon a time certain scientific men believed in the 
existence of a force known as ‘ perpetual motion,” but 
that was at a period when science was in an embyro 
condition. However, long after the crude but honest 
scientists of ancient days had done with this question, 
a great many quasi-savants took the matter up; and 
the public, always ready to back an off-chance in the 
hope of enormous gain, even when there is no real 
chance at all, were, at one period, quite willing to 
squander considerable sums of money in trying to solve 
this will-o’-the-wisp problem. Perpetual motion, how- 
ever, may be said to be almost played out at the present 
day, and for the simple reason that the average man has 
imbibed a smattering of the elementary laws of mechanics 
in the course of his education. But that equally time- 
honoured fallacy, the social millennium, is still going as 
strong as ever, and for the reason that the public generally 
have not taken the trouble to imbibe even a smattering of 
elementary economics. From time to time, and with 
great persistency, this question crops up, and always 
finds eager advocates and supporters. Sometimes these 
advocates are not altogether disinterested, but occasionally 
a genuine fanatic takes the matter up, and he is sure of 
a sympathetic following. For who is there among us 
who does not long for that time when everybody shall be 
as good as his neighbour, and possibly a little better; 
when we are all to reap the fruits of the earth without 
having tilled the ground; when we are all to live in 
palaces, without servants or underlings, as our wants are 
all to be supplied automatically by some occult means ; 
when there is to be neither capital nor enterprise, and 
above all no labour, and only a sori of ethereal trade 
which will keep itself going satisfactorily, in spite of a 
happy universal neglect ? 

Such is what is going to happen in the coal trade 
at all events, according to the opinion of an anonymous 
authority, who has just sprung a circular on the subject 
on people connected with that industry in Great Britain. 
Being anonymous, this publication would not be worthy 
of notice but for the fact that, to those who follow the 
social problem at all, the identity of the author is but 
thinly veiled. There is no doubt that this document is 
the work of a continental gentleman who has been 
harping on the same string for many years. He plays 
his tune with slight variations from time to time, it is 
true, but there is always the same old air running through 
it. Years ago we reviewed a book of his, in which he 
solved the labour problem to his own satisfaction; but 
not, it appears, to that of anybody else; for he pointed 
out how he had assiduously and repeatedly brought 
forward his scheme before master and man alike, and that 
they would have none of it. Then he addressed himself 
to the trade agitator in various countries, and succeeded 
in having his project put down for discussion at a variety 
of trade conferences, international and otherwise; only 
to have it shelved year after year. He obtained sym- 
pathy, but no one would take it up. Despairing of 
getting his continental brethren to help him, he finally 
appealed to ‘‘ Perfidious Albion” for aid; but the trade- 
leaders on this side of the Channel were no more 
enlightened than their continental brethren. Realising, 
however, that nothing was to be done unless English 
coal people would support him—for British coal mining 
represented considerably more than the whole of that of 
all the other countries embraced in his scheme put 
together—he determined to wait awhile and to attack us 
by strategy. Doubtless he reasoned that our insular 
prejudices were at the bottom of our lukewarm attitude, 
and that we would not take up a scheme which emanated 
from the fontinent. Our foolish pride and jealousy, in 
fact, were standing in the way of our advancement ; but 
this heroic organiser was determined to save us in spite 
of ourselves. ‘ Once get the Britisher to think that it is 
a British scheme, and he will take it up,” argued he to 
himself. So he issued a lengthy circular in the English 
language ; not very good English, it is true, but still 
English. And in this document he omitted to mention 


his name, or to throw out any hint as to the source from 
which his circular emanated; but he fell into the error of 
having it set up in obviously continental type. He calls 
his scheme, ‘“ Provisional Plan for the International 
Regulation of the Output of Cual.” This small order is 
to be placed in the hands of delegates elected from 
England, France, Germany, and Belgium by people in 
the coal trade in these various countries. And this is 
how, he tells them, they are to set about it. They are 
to agree—a thing, by the way, that trade delegates have 
never yet succeeded in doing even on unimportant 
subjects—on the amount of coal to be produced; and 
are to see that no more than that exact quantity is 
brought out of the mines. To effect this laudable object 
the maximum number of days per week on which the 
miner is to work is to be fixed at five, and the hours per 
day are to b2 as few as possible. The workmen are to 
receive in addition to as big a wage as possible, twenty- 
five per cent. of the profits yielded by the mines. But— 
and here comes in the usual trade union moral—the 
“‘ Tnternational Committee of the Output of Mines”’ are 
to have the handling of this money. And how about the 
masters? For this scheme is to be equally beneficial to 
them, we are told, and some of them are even to be allowed 
to sit on the Board. Well, they are amply provided for, 
too, for they are to get such enormous prices for their coal, 
that, in these happy days to come, they need have no 
further anxiety or risk about their business. There is 
only one weak point in this philanthropic scheme, and 
that is, that to make it succeed there must be a law 
passed in all these countries to force people to buy coal 
at these fancy prices, whether they want it or not. 
Failing this, we fear that the industrial man will go 
without coal and shut up his factories, and the public 
will do without gas and fires and other luxuries. This 
will mean that we shall go to bed early, which is good 
for our health, but bad for our trade. But in measure as 
less coal is bought, so much less will be hewn, by the 
edict of the “‘ International Committee of the Output of 
Coal.” Now this, it appears, is just as it should be, for 
then the miner will be forced to work only four days a 
week, and then three, and two, and one, and eventually 
none at all. Then such of us as are still alive to tell the 
tale will be able to boast that we have reached the pro- 
mised land of Utopia. But not till then. 

This “ English" document made in Germany, or pos- 
sibly Belgium, promises many good things, especially 
for the organisers ; but although a suggested millennium 
is always a pleasing theory with many people, it is not 
the fallacy of the whole thing that will prevent this par- 
ticular scheme being taken up by British labour leaders. 
But there is a much more powerful reason, trom their 
point of view, which will cause them to treai it with the 
contempt it so justly merits from all other points of view. 
This reason is that one of the essential features in this 
noble-minded project enacts that Great Britain, while 
representing, according to the statistics laid down by the 
promoter, the preponderating interest, is, under no cir- 





cumstances, to have a proportionate voting power. 
France and Belgium are to be allotted between them 
twenty-seven members on the Board. ‘“ Great Britain's 
output,” says the author, “‘is four times greater than 
that of France and Belgium combined.” That is to say, 
we turn out five times as much coal as those two coun- 
tries. But Great Britain is to be allowed only sixty 
members, when her just proportion would be 137. This 
sort of arithmetic will not appeal to our labour leaders 
at all, for although there are people who maintain that 
our professional trade agitators are not without their 
faults, it is reasonable to suppose that their most inveterate 
enemies would not maintain that a culpable neglect of 
their own personal interests is one of these. And so we 
are afraid that this elaborate scheme, which is to benefit 
the coal industry by making mining impossible, will not 
see the light of day just yet. 


REFINEMENT OF MEASUREMENT. 


Tue Committee appointed by the Treasury to consider 
the desirability of establishing a national physical 
laboratory has recommended that a publie institution 
should be founded for standardising and verifying instru- 
ments for testing materials, and for the determination of 
physical constants. Thereis no more remarkable feature 
in the recent studies of matter and physical laws than 
the attention which has been devoted to microscopic 
obs2rvation and the measurement of minute forces and 
their effect. Mechanical skill combined with greater 
knowledge and ingenuity have put it into the power of 
the present age to make measurements which were 
entirely out of the question less than a generation ago. 
Itis not many years since Comte expressed an opinion 
that the study of the fixed stars was vain because their 
enormous distance rendered their motions inappreciably 
small, and yet now-a-days with the aid of the spectro- 
scope the rate of approach or recession of gtars so far 
distant that their light would still shine on the earth 
thirty to forty years after the stars had become black, 
can be told with ‘ease and certainty. Much time and a 
good deal of cleverness have been expended on devices for 
showing the expansion of. metals; but few of the old 
experimenters would have believed that it was possible to 
measure the dilatation in a block no more than from 
five to six millimetres in thickness, and yet Mr. A. E. 
Tutton, by a simple improvement on Fizeau’s method 
of noting the displacement of dark interference bands, can 
make so fine a measurement without difficulty. Then, 
again, could any one of the older experimentalists foresee 
the means of making delicate measurement of forces 
which the discovery of the wonderful properties of quartz 
fibres has put into the hands of present investigators? If 
Newton could have known that Boys, by one of the most 
carefully conducted series of experiments that have 
perhaps ever been attempted, would succeed in showing 
by absolute measurement the attraction between a ball 
of lead and a bead of gold, what would have been his 
sensation? In electricity the methods of observing 





minute currents have been brought to great perfection 


Se 
by Lord Kelvin and others. In chemistry and physics, 
the aid of the spectroscope, Sir William Crookes h 4 
taken us very near, it seems, to the ultimate atom “a 
which all things are made. In our own province” at 
engineering, increased mechanical skill and knowledge 
have given us the means of making very refined obg 4 
vations, and have brought home to us not a few new tack, 
about the most rigid materials; whilst the micr : 
examination of them has revealed many unexpected 
features about their constitution. 

As practical men, we may be tempted to ask what 
benefit is being derived from this increasing tendency to 
measure very minute forces and dimensions ? Much 
care and thought, and ingenuity and money, are spent in 
the perfecting of an instrument or apparatus which on] 
seems to get worse and worse as step by step improve 
ments are made init. Is it worth while? Is there an 
return for the labour? Let us look at the matter entirely 
from an engineer’s point of view. In three directions 
this development of increased accuracy has been of 
great value to him. In the first place, the demand 
for exact instruments, and large pieces of apparatys 
exceedingly accurate in finish, have taught him to 
develope the ways and means at hand, and tg 
invent and devise new methods of doing work of the 
highest class expeditiously. The mechanical engineer 
probably owes more to the instrument maker than he js 
willing to admit. It was certainly in the making of fine 
optical and physical apparatus that exact methods of 
.work and accuracy of fitting were first insisted upon, 
The vernier, to mention but one thing where there are 
many, for example, which has now become a common 
tool in our best workshops, was a device invented by a 
physicist for physical work, and only made till recently 
by optical instrument makers. . 

Then, again, the microscopic study of metals, and, 
above all, of their physical properties in machines which 
take more account of a thousandth of an iach than a brick. 
layer does of a foot, has given us entirely new and more 
correct notions about the materials with which we have 
constantly to deal. But, above all, we have come to appre- 
ciate, and to insist upon, accuracy ; and as the ability of the 
craftsmen and the comparative accuracy of the machine 
has increased, a new phase has gradually spread, and is 
still rapidly spreading over engineering design. We have 
only to look at any high-speed engine to see this most 
plainly. There is probably not such an engine on the 
market to-day which would run for ten hours consecu- 
tively if every part of it had not been made absolutely 
to gauge. In many places there is no allowance for wear 
or adjustment—pistons and piston valves fit steam-tight 
but frictionlessly, pins work in hard steel bearings, and 
screws fit their nuts without tightness or backlash. 
Accuracy is the whole secret of the success of these 
engines. We have repeated almost ad nauseam that a 
job well done is a job for ever; whilst a job ill done is a 
job never. The head of an important continental firm 
once pointed out that a machine never adjusts itself, as 
some persons are wont to believe it should, because it does 
not know when to stop, whilst a good mechanic does. 
If parts fit badly to begin with, they will only get worse 
sak cease as time goes on; whilst if they are accurate 
in the first place, they wear practically for ever. 

At first it must indeed have seemed that the game was 
hardly worth the candle, that the cost of such accurate 
work was hardly repaid by the superiority of the tool, 
machine, or engine constructed. But once the value of 
true fitting was appreciated, methods of accomplishing it 
were rapidly developed, and the use of jigs and rigs and 
copies soon proved that it was far more economical to 
make things accurately than otherwise. Nowhere is this 
better seen than in any of our small arms works or an 
ordnance factory, where the interchangeability of parts is 
& sine qua non. 

We think we have said enough to show that the spirit 
of the age which makes for accuracy has been as beneficial 
to the engineer as to any one else. We might have men- 
tioned another direction in which it has bettered him as 
much as others—we refer to the accuracy of thought 
which has been directly engendered by the improvement 
in the means of measurement, and which have taught us 
to regard as gross errors faults which would have passed 
unnoticed or unappreciated but for the refinement in 
measuring devices. 

_— _ -—--+$e9-———-- -- -——- 


AN IMPORTANT LIGHT RAILWAY SCHEME, 


AN application to the Light Railway Commissioners by the 
Lancashire Light Railway Company has recently been made 
for sanction to construct a line between the boundaries of 
Prescot and Liverpool. It is proposed to lay the line entirely 
on the high road passing through the townships of West 
Derby and Knowsley. For the greater part there will bea 
single pair of tram rails, 4ft. 84in. gauge, doubled in places to 
allow of crossings or where junctions occur. The motive 
power is to be electricity, supplied on the overhead system, 
and the intention is to fulfil the spirit of the Light Railways 
Act by carrying goods as well as passengers. It is understood 
that the Corporation of Liverpool intends extending its 
present tram lines, in which case that system would meet the 
proposed new line. At the Prescot end also powers for the ex- 
tension of the tramways have already been obtained, and the 
new line would connect with that system when complete, thus 
to all intents and purposes making a continuous light railway 
line from St. Helens, which is already in connection with Pres- 
cot, to all parts of Liverpool, including the dock system. At 
present steam power is used at St. Helens and horse power at 
Liverpool, but as it is practically settled that electricity is 
to replace both one and the other, the result, including the new 
scheme, would be a through electric tramway. It is thought 
that the conveyance of goods by this system will be far more 
expeditious than by train, which, it is stated, now takes a 
matter of about twenty-four hours. It is thought possible 
that the Liverpool Corporation may object to goods traffic on 
their tramways; in that case a special truck which has been 
designed by Mr. J. T. Wood, and which is capable of running 
on either the tram lines or upon the ordinary high roads, 





may possibly be employed to obviate the necessity of chang- 
ing goods from one vehicle to another. When the import- 
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f the district involved is remembered, i will be 
o/h that this promises to be one of the most important 
oie ander the Light Railways Act which has up to the 
resent been attempted in England. 


CLYDE SHIPBUILDING, 


perixa Septe mber Clyde shipbuilders launched cighteen 

<= js—all steamers for the mercantile marine—-aggregating 
yng 000 tons gross register, thus bringing the output for 
ager months of the year up to about 294,000 tons. This 
the ni as well as the output for September, form the highest 
figure, Sever attained in Clyde shipbuilding activity. A 
res of note connected with the past month’s output is 
a bor of very large steamers which it included. The 
the th’s aggregate, in fact, is almost wholly made up of 
mon rs ranging from 3000 to 8650 tons; eight vessels alone 


eteamers Fr . 

esting 40,850 tons, representing an average tonnage of 
i tons. These included the Omrah, of 8650 tons, built 
the Fairfield Shipbuilding Company for the Orient Com- 
) 


any; the Bengalia, of about 7000 tons, by Messrs. Stephen 
a & yn, Linthouse, for the Hamburg-American Company ; 
= ‘Antillean, of 5700 tons, by Measrs. Caird and Co,, 
(jreenock, for the West India and Pacific Company; the 
Needles, of 4750 tons, by the London and Glasgow 
Shipbailding Company, for the Clyde Shipping Company, 
Glasgow; the Moravian, of 4700 tons, by Messrs. R. 
Napier and Sons, Govan, for Messrs. Thompson and Co., 
of Aberdeen; and the Sobo, of 3800 tons, by Messrs. Barclay, 
Curle, and Co., Whiteinch, for Messrs, Elder, Dempster, and 
(o,, Liverpool. In the matter of new contracts the Clyde 
fared but poorly during September, some 5000 or 6000 tons 
representing all that had actually been ordered. Until 
batter delivery can be reasonably assured, however, many 
owners Will refrain from placing contracts, encouraged also 
by the hope of more favourable prices obtaining. There 
has been a plenitude of little labour disputes during the 
month, but it is pleasing to note that the rather serious 
trouble regarding the riveting price list is likely to pass 
away without further striking on the part of the men. They 
have agreed to give the list a three months’ trial, and at the 
end of this time the employers will be prepared to consider 
any proposed revision. 











LITERATURE. 
Distribution de VEnergie par Courants Polyphasés, Par J. 
Rovet. Paris: Gauthier-Villars. 1898. 8 francs. 


Tue author points out the advantages of the alternate 
current over the direct current when energy is to be 
transmitted to a distance, the monophase variety being 
satisfactory for lighting purposes, but unsatisfactory for 
power distribution, owing to the fact that alternate- 
current motors afford a very feeble torque at starting. 
The polyphase variety of alternating currents, while 
equally useful for lighting, enables asynchronous motors 
to be used which will start with the load on, and have 
an efficiency at least equal to that obtainable by the use 
of direct-current motors. 

After referring to the Exhibition at Frankfort-on-the- 
Maine in 1891, which brought into public notice the 
advantages of the new system, the author refers to an 
earlier work brought out in 1893 by himself and M. 
Busquet, of which the present volume is an enlargement. 
The treatment of the subject is divided into seven 
chapters; in the first a brief history of the subject is 
given, and also a sketch of its fundamental principles, 
in order to facilitate the study of the work for those not 
yet familiar with this particular branch of electrical 
engineering. The five chapters which follow deal respec- 
tively with the generation, the transmission, transforma- 
tion of the polyphase currents, and with motors and 
meters. The last chapter is devoted to a description of 
installations. 

The author hopes that the constructor of generating 
plant, converters, &c., will find sufficient data to afford 
him great assistance in the design of such apparatus ; and 
while it will probably be unnecessary for the engineer 
engaged in the design of installations to go so deeply into 
the question of the design of the apparatus itself, the 
author believes that a person of that class will find all 
the information necessary to enable him to calculate 
the conductors, giving due regard to the fall of poten- 
tial and their inductance. The reader is supposed 
to be already familiar with the chief principles of 
alternate-current work, and to have a considerable know- 
ledge of the higher mathematics. In fact, for the proper 
discussion of the theory of polyphase-current work a 
considerable familiarity with the calculi and with 
trigonometry is necessary. We fear that almost all 
electrical engineering contractors in this country, and 
the large majority of consulting engineers, have either 
never received sufficient mathematical education to be 
able to follow the reasoning, or have forgotten what 
little they ever knew; they appear to be satisfied to leave 
the theoretical discussion of the subject to professors at 
the various technical colleges, and to mathematicians at 
the universities, who seem pleased to analyse the works of 
men who have frequently little or no mathematical know- 
ledge. In very rare instances only do we find a man 
engaged in practical work who can easily follow the 
mathematical treatment which the subject receives in 
this work. We are familiar with the system of technical 
education current in France, and can well believe that 
French engineers from the chief schools are better versed 
in such mathematical knowledge than the average man 
who calls himself an engineer in this country; but 
whether the former or the latter would be of the greater 
use in practical work is quite another question. 

We are glad to observe that the credit of the invention 
of polyphase machines is very properly given to Walter 
Baily, who read a paper before the Physical Society of 
London in 1879, entitled “‘ A Mode of Producing Arago’s 
Rotation.” The credit, however, of applying the prin- 
ciples for actual practical work must, of course, go to 
others. After explaining the various systems of connec- 
tions, polyphase currents, and the special advantages of 
each of the different forms, the author describes a num- 
ber of typical machines, dividing them into the two 





classes of synchronous and asynchronous. Some useful 
information regarding the details of construction of the 
machines is tabulated for the various types. 

The subject of the splitting up of a simple alternate 
current into currents of different phases is then dealt 
with. It is pointed out by the author that when the 
application of polyphase currents to motor work was 
first thought of there were already a large number 
of generating stations in existence, supplying to the 
public monophase alternating currents for lighting 
purposes. Synchronous alternate-current motors start 
with difficulty, even with no load on, and are stopped at 
once if slightly overloaded. At that time there were no 
asynchronous motors, which would at least start without 
aload on; it was therefore necessary to change the simple 
current to two similar currents, differing only in phase. 
The method adopted by Ferraris to produce two currents 
differing in phase by a quarter of a period was to put 
one of the sections of a two-phase motor in series with 
the primary of a transformer which was very lightly 
loaded, and the second in series with the secondary wind- 
ing of the transformer. 

The subject of conductors for polyphase currents is then 
dealt with thoroughly, both in a purely mathematical 
manner and also by means of graphical construction. 
Although, as a general rule, the high-tension cables are 
aérial, there is a conduit section about 1200 yards long 
in Buffalo, U.S.A., and the cables are guaranteed for 
five years while working with a pressure of 25,000 
volts. It is necessary to avoid all iron armoured cables, 
and the author cites a case which came under his own 
observation where an armoured cable became so hot as to 
be permanently injured, while exactly similar lead-covered 
cables carrying the same current were not sensibly 
heated. Particulars are given of the regulations in force 
in France for aérial lines, and it is pointed out that 
where such lines cross roads, steel or iron network should 
be stretched under the wires. The last chapter gives 
a description of various installations using polyphase 
currents, of which we may cite those at Lauffen-F'rankfort, 
at Buda-Pesth, Niagara, and Salt Lake City. The more 
recent applications of these currents to traction purposes 
are not overlooked, and details are given of the plant at 
Lugano put down by Messrs. Brown, Boveri, and Co., 
and the more recently completed Dublin plant is also 
referred to. 

The book is well and clearly written, so far as descrip- 
tive matter goes, but the British engineer will probably 
choose a work by one of our own well-known authors 
for the theoretical and mathematical treatment of the 
subject, rather than the most carefully-written treatise by 
a foreigner. 


SHORT NOTICES, 


Pumps, their Principles and Construction: A Series of Lectures 
delivered at the Reyent-street Polytechnic. By J. Wright Clarke. 
With seventy-three illustrations. London: B. T. Batsford. 1898. 
Price 2s, 6d.—This little book is essentially of a practical nature. 
It is evidently intended for the use of the artisan employed in 
making or Pao parts of pumps actuated by physical labour or 
by water-wheels. Little or no reference is made to steam-driven 
pumps. Although written in a rather slipshod way, it contains a 
good deal of useful information. It is surprising to find that 
little or nothing is said about repair or emergency work, and that 
the hydraulic ram, which has now become so popular, is not 
mentioned. 


On the ‘‘ Scaife ” system of historical charts has just been brought 
out one termed ‘‘ Six Centuries of Attack and Defence,” compiled by 
Captain Ward, R.E., and published by the Comparative Synoptical 
Chart Company, 11, Leadenhall - buildings. — This consists 
of a broad streak of tissue, with coloured bands showing the 
introduction and continuance of the most important features in 
offensive and defensive warfare, from cavalry and archersto different 
systems of fortifications and methods of fire. The growth in 
dimensions in many things is shown graphically. To have data 
grouped before the eye often enables the mind to grasp the —— 
in a different way to what would follow from an illustrate 
description. 

Aérial or Wire-rope Tramways: Their Construction and Manage- 
By A. J. Wallis-Taylor, C.E. With eighty-one illustra- 
tions. London: Crosby Lockwood and Son. 1898. Price 7s. 6d. 
This is in its way an excellent volume. Without going into the 
minutie of the subject, it yet lays before its readers a very good 
exposition of the various systems of rope transmission in use, and 
gives as wel not a little valuable information about their working, 
repair, and management, The telpherage system, the only 
electric rope 7 described, is entered into with a good deal 
of care, wuilst fixed and running rope mechanical systems are 
explained in general and numerous cases from actual work, 
illustrated and described to show practical applications. We 
can safely recommend it as a useful general treatise on the 
subject. 

The Evolution of Modern Small Arms and Ammunition. By 
kK. C. R. Marks. Published by Marks and Clark, 18, Southampton- 
buildings, Chancery-lane.—This is an excellent little book. It 
appears to us to be thoroughly to the point, up to. date, and 
correct. The only slip we can see anywhere is that the anvil in 
the Boxer class of small-arm cartridge is the pattern with- 
out shoulders for the cap edge to rest on—that is, it is the 
earlier and less safe pattern. This is a very small matter. We 
have here the latest information, so far as we know, on the new 
laboratory, Tweedie, Dumdum, and Webley bullets, and every- 
thing seems stated in fair, straightforward language, and no 
words wasted. The small size of the book must recommend it as 
a handy work of reference for all who are interested in small arms. 
There are two remarkable lists of patents taken out and now in 
force, which might be very useful to those who happen to want 
the information. We should prefer that an index of conterts 
should take the place of one of these. At the same time it is easy 
to turn to any subject in a small work as full of wood cuts as this 
one is, 


ment. 





BOOKS RECEIVED. 


By John Milne, F.R.S., F.G.S. With fifty-three 


Seismology. 
London: Kegan Paul, Trench, Triibner, 


figures. First edition. 
and Co., Limited. 1898. 

Thermodynamics of the Steam Engine and other Heat Engines. 
By Cecil H. Peabody. Fourth edition, rewritten and reset. First 
thousand. New York: John Wiley and Sons. London: Chap- 
man and Hall, Limited. 1898. Price 5 dols, 

A Text-book of Mechanical Engineering. By Wilfrid J. Line- 
ham, M. Inst, C.E., M.I. Mech. E. Part I.: Workshop Practice. 
Part II: Theory and Examples, Third edition, revised and 
ayy a London: Chapman and Hall, Limited, 1898, Price 

s, 6d, net, 





RAILWAY IMPROVEMENTS AT PLYMOUTH. 


THE Great Western Railway Co. have now in hand some long- 
talked-of alterations to their Millbay Terminus. Despite a cer- 
tain amount of relief obtained by running a few of the fast trains 
direct from North-road Station to Devonport, without going 
into Millbay and out again, the traffic at the latter has gone 
on increasing till it has become absolutely necessary to have 
more room for dealing with it. This is being effected by 
widening the line on the east side from a point a little nort 
of the bridge over Union-street, round to the beginning of 
the outside platform. Between Union-street and the station 
the new work fills up an angle caused by a sharp turn in 
Buckland-street, and also occupies the lower part of that 
thoroughfare opposite the Farley Hote). The widening is 
carried upon stone arches of about 30ft. span, which are 
really prolongations of the existing arches of the viaduct. 
This will enable the arrival platforms to be greatly extended, 
so that much longer trains can be accommodated than is 
now the case. It is common enough to have to unload the 
luggage on to the line and carry it to the platform. The 
very longest train that could stand at the present platforms 
would be of seven bogie coaches, but in practice the engine, 
tender, and front van reduce this, with an in-coming train, 
to about five bogies. Very many of the trains have to go 
out again immediately, and are often pretty heavy, requiring 
two engines. A roof supported by light steel-framed su 
ports, resting in concrete bases, will afford shelter to the 
outer end of the new platform, and also to departing cabs 
and omnibuses. These will be able to get out into Buckland- 
street, in addition to the present exit into Millbay-road. An 
entirely new set of waiting and other rooms and conveniences 
are also being built at the arrival side, of stone throughout, 
and are well advanced towards completion. The contractor 
is Mr. W. T. Jinkin, of Plymouth. 

Millbay Station is of Brunel’s favourite type, of which 
Bath, Oxford, and many others on the Great Western were 
till lately representatives. Opened in April, 1849, as the 
terminus of the South Devon Railway, its great faults are 
extreme shortness, and want of light. The broad-gauge trains 
of those days were of very small dimensions, but the dark- 
ness is due to the wooden roof, with no louvres or any means 
of letting the smoke from the engines get away. When this 
is done away with, and separate shelters provided over each 
platform throughout their extent, the station will be vastly 
superior to the dark and dirty old shed it is at present. 

In connection with the widening of the approach into 
Millbay, a large new signal-box has been erected near the 
bend of Summerland-street, to control the whole place. The 
bridge over Union-street is being widened on each side by 
girders, supplied by the Horsehay Company, of Shropshire. 
On the west side the widening is chiefly an easing of the 
sharp curve into the goods station, the two first arches of 
the viaduct being slightly prolonged for the purpose. The 
bridge itself is to be renewed; not before it was wanted. At 
present it is a most archaic structure of huge wooden balks 
resting upon two rows of thirteen cast iron Grecian columns. 
These columns take up a great deal of the footpaths below, 
and will, of course, be entirely dispensed with, as the street 
is not more than about 50ft. wide at the outside. No one 
will regret the disappearance of this venerable structure, at 
any rate tramway passengers between Plymouth and Devon- 
port will not. There is a passing-place on the tram line 
immediately under the bridge, and in wet weather the water 
drips through upon the passengers in a manner more unusual 
than pleasant. The walls under the bridge are being faced 
with white tiles, in accordance with modern practice. 

The Great Western Railway Co. is also engaged in renewing 
a large wooden viaduct at Keyham, about half a mile beyond 
Devonport Station. Thisis almost the last of these structures 
on the main line in Devonshire, although the west curve at the 
triangle of lines outside Millbay is also of wood. The Key- 
ham viaduct is of seven spans, and may be 60ft. high in the 
centre. The stone piers have been carried up in blue bricks 
around the timbers, leaving them in position till the girders 
are up. Four of the six piers are already finished to the 
proper height, and some of them have been widened, to 
enable a double line to be carried instead of the present 
single one. A wooden viaduct cn the Tavistock single line, 
at Bickleigh, about eight miles from Plymouth, is about to 
be superseded by a stone arch one now building alongside it. 
Two others, between Bickleigh and Marsh Mills, have lately 
been replaced in the same manner, leaving one, however, on - 
that section, at Cann Quarry. The stone viaducts on this 
branch have only been made for a single line. 

Lovers of the picturesque will regret the disappearance of 
these quaint constructions, but though capable of carrying 
practically any weights at slow speeds, the necessity for such 
speeds alone condemns them, when considered in connection 
with the bad gradients and curves abounding in this part cf 
the country, and with the very keen competition which has 
sprung up of late years. 











A REMARKABLE DOCK. 


In our last impression we described at some length a very 
curious old dock—one of the Union Docks of Messrs. Fletcher, 
Sons, and Fearnall, Limehouse. Through the courtesy of 
these gentlemen we are enabled to reproduce, on page 350, two 
views which illustrate much of the new concrete docks being 
constructed by Messrs. Kirk and Randall. These show very 
clearly the remains of the old East Indiaman, Canton. She 
lay at an angle with the new dock, which is directed rather 
up the river. We have said so much in the way of explana- 
tion in our last impression that it is unnecessary to add 
anything in the way of description to photographs which 
explain themselves. 











NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineer: Edwin W. 
Cudlip, to the Vernon, additional. Engineers: Leonard Backler, 
to the Pembroke, additional for service in the Buzzard ; Henry R. 
Teed, to the Wildfire, additional for the Mallard; Franc’s E. 
Lamb, to the Vivid, additional for Reserve ; Thomas 0. Jameroa, 
to the Victory, additional, for the Andromache. Assistant engi- 
neer: Thomas J. Proctor, to the Repulse. Assistant engineers 
for temporary service: Jonathan J. Screech, to the Pembroke, 
additional for Comus; Francis J. Roshruge, to the Terrible. 
Probationary assistant engineers: Geoffrey W. Woodhouse, to the 
Magnificent ; Harry M. Attwood, to the Prince George ; Fred F. 
May, to the Resolution. Artificer engineer: Alfred F. R. North- 
eott, to the Severn, additional for the Ciree. Inspector of 
machinery : G. H. Weeks, to the Wildfire, additional, and then 
to the Wildfire, additional for the Medway Reserve, 
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AMERICAN GRAIN ELEVATOR ON 


CHESTER SHIP CANAL. 


On of the most important features in the general equip- 
ment of the Manchester Ship Canal, which during the last 
couple of years has been most vigorously pushed forward to 
meet the rapidly developing traffic and commercial require- 
ments, is the completion of a grain elevator and stores at the 
Old Trafford wharf, with a storage capacity of about 40,000 
tons. This grain elevator and stores form not only the largest 
structure of its kind that has so far been built in this country, 
but have been laid out all through on American lines, and in 
accordance with the most improved modern methods for 
handling grain that have been adopted in the United States, 
and consequently possess many features of special interest. 
The whole of the work, with the exception of the foundations 
and boiler and engine-house, has been carried out by Messrs. 
John S. Metcalf and Co., of Chicago, who are well known 
throughout the States as builders of all kinds of grain 
elevators, which in America are so generally adopted for dealing 
with grain both in large and small quantities, and practically 
all the material for the structure, together with the plant 
and machinery required for the various processes through 
which the grain has to pass in unloading, storing, and 
discharging, have been imported from America. 

The main buildings, which in their method of construction 
are novel in many respects in this country, consist of a 
marine tower immediately adjoining the canal, and an 
elevator building and stores standing back from the quay 
about 340ft., and connected with the tower by a gang- 
way or belt gallery 250ft. in length, through which the 
grain is conveyed from the tower to the elevator, whilst a 
second gangway connects the elevator with the quay side to 
re-load grain into barges when desired, and along the whole 
front of the elevator buildings facing the Trafford-road a 
covered-in loading way is provided where the grain can be 
expeditiously discharged into either railway trucks, carts, or 
other conveyances. These buildings, with the exception of 
their outer casings, which are of brickwork and tiles, are 
throughout of timber construction, pitch pine boards being 
used for the walls and wooden posts for the supports—a 
method which, we understand, has been found in the 
United States to be not only the most economical and ser- 
viceable, but also the most suitable in building stores for 
grain. The marine tower, which is a frame structure of 
posts and beams sheathed on the outside with pitch 
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pine boards, is a ten-storey building 146ft. high, 32ft. 
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by 40ft. at the base, tapering off on two of its 
sides to the top, where it measures 20ft. by 32ft. 
This tower is fitted with a marine leg, 90ft. long, carried 
on shears, the foot of the shears or ‘‘ boom ”’ being attached 
at the lower end to a yoke, which has a vertical movement 
of 50ft., thus enabling the leg to be swung into position, and 
lowered through the hatches to the bottom of the hold, when 
a grain ship is brought alongside for discharge. By this 
arrangement the grain can be raised out of the ship into the 
marine tower at the rate of 13,000 bushels per hour. The 
main building, comprising the elevator and store bins, covers 
a ground area of 96ft. by 450ft., the elevator tower, which 
occupies the centre, rising to a height of 162ft., and the roof 
level of the stores on either side is 104ft. The bins, of which 
there are 226, varying in storage capacity from 37 tons to 
300 tons, have a uniform depth of 71ft., below which are two 
lines of belt tunnels, in the basement of each of the bin 
stores, through which pass conveyor belts in direct connection 
with openings at the lower end of all the bins. The height 
of the main building is 91ft., and the bin work in which the 
grain is stored is entirely of pitch pine solid walls, con- 
structed of planks ranging from 2in. by 10in. immediately 
above the foundations, and subsequently thinning to 2in. by 
8in., and finishing 2in. by 6in. in the top storey, the strength 
of the walls being calculated to resist the lateral pressure of 
the grain, and the whole is spiked together with 44in. wire 
nails. The central tower is built of 14in. by 14in. posts, five 
in a group, these columns being divided by distances of 10ft. 
one way and 14ft. the other. The first storey of the central 
tower is 20ft. high. Above this is bin work of similar con- 
struction to that of the two side buildings already referred 
to, and rising above this is a tower of timber construction, con- 
sisting of 12in. by 12in. posts, and 12in. by 12in. beams, and 
2in. by 10in. joists, boarded in with pitch pine planks. This 
tower is five storeys from the top of the bins, and the whole of 
these storeys is entirely devoted to the weighing and distribut- 
ing of grain, which is lifted to the top storeys when it is received 
from the main elevator, which takes it from the belt coming 
from the marine tower. Although one building, the two side 
bin stores and the central tower are practically independent 
structures, the walls being cut shear through from top to 
bottom. This method of construction has been rendered 
necessary to provide for the compression of the timber walls 
when the bins are loaded, which it is estimated might under 
certain conditions amount to 12in. or even 16in., and which 
would, of course, be governed by the weights that might at 
any particular time be in different portions of the building. 
A free movement of the walls is thus allowed on either side 
of the central tower, without disturbing any other portion of 
the structure. As previously stated, the outside walls of the 
bins are encased with brickwork, which is built in 14in. 
pilasters, with Yin. panels, which are bolted to the timber 
walls by means of eye bolts sliding in doilers, allowing a play 
sufficient for any movement of the timber walls, and without 
the risk of pulling out the brickwork. The central tower 
rising above the bins and the marine tower are cased with 
red tiles, and the bins and other buildings are roofed in with 
slate. 
After briefly sketching the general construction of the 








tower. 


storey of the tower. 
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per hour, and elevated to the fifth storey of the tower. 
Here it is discharged into a bin, through which it is 
drawn off into a hopper resting on scales, where it 
is weighed in draughts up to 200 bushels. From this 
hopper it is dropped into a bin in the next storey below, 
and drawn from this on to a belt conveyor, which runs from 
the marine tower to the elevator 250ft. distant. At the 
elevator building it is discharged into an elevator leg which 
has a capacity of 15,000 bushels per hour, and lifted to the 
top storey of the central tower. Here it is discharged into 
spouts leading to different parts of the building through the 
several storeys of the central tower, and discharged either 
directly into bins under the tower or on to the conveyor 
belts running in either direction to the storage bins, where it 
is stored until required for delivery. When the grain is to 
be delivered either to railway trucks in the loading way 
or to vessels in the canal, it is discharged from the 
bottom of the bins on to conveyer belts running in tunnels 
along the basement, and on these belts it is brought 
to the central tower, where it is transferred to elevator legs, 


ments, and the methods adopted for dealing with the grain 
after it has been taken from the vessel alongside the marine 
The appliances for this purpose are, it may be men- 
tioned, on a most complete and extensive scale, and so 
arranged that the following operations can all be performed 
simultaneously ;—Discharging from vessels in docks at the 
rate of 350 tons per hour, and weighing the grain in the 
tower at the water’s edge; conveying to the grain stores and 
distributing into any of the 226 bins, moving about grain 
within the house for changing bins and delivery, and weigh- 
ing in bulk at the rate of 500 tons per hour; sacking grain, 
weighing and loading sacks into forty railway wagons and 
ten carts simultaneously, under cover, at the Trafford-road 
side of the elevator, and conveying from the elevator into 
barges or coasters lying in the canal, at the rate of 150 tons 
per hour, if in bulk, or 250 sacks per hour if bagged. To 
deal with these various processes in detail it may be men- 
tioned that by means of the leg outside the marine tower, 
which can be projected into the hold of the vessel, the grain 
is elevated from the hold, and delivered into a bin in the first 
From this bin it is taken up in a 
stationary leg, having a lifting capacity of 15,000 bushels 





ment for dealing with grain that may arrive in a dams 
condition, and for this purpose one of Metcalfe’s i 
drying plants has been put down. This process consists pat 
vering the grain into a receptacle, and then treating it win, 
hot air until it is dried, and with cool air until it js with 
cooled. The hot air is passed through the grain by m 

air ducts in the form of inverted troughs at equal distan, a 
of llin. When the drying process has been thoro = 
effected the grain is transferred into another receptacle 
similar arrangement, except that it is treated with cold : 
instead of hot. This plant is sufficient to deal with 59 = 
of grain at one operation, and we understand that in Ameri 
where it is largely employed, it has given most satisfacto 
results. " 

The whole of the conveying machinery is of Ameri 

design and manufacture, mainly supplied by the Websten 
Manufacturing Company, of Chicago, and as a great deal a 
it is quite new to this country some details as to the Most 
noticeable features will be of interest. In the first place, th 
driving power, after it has been taken from the main enging 
shaft, is distributed throughout all portions of the marine 
tower and elevator buildings on the American rope trans 
mission system, specially designed for high speeds. In this 
system, in the place of a number of separate ropes, as in the 
English method, each independent drive consists of one cop. 
tinuous rope, which is passed and re-passed over the main 





Fig. 4—GRAIN TRIPPER 


pulley and maintained in tension by means of weights 
attached to an automatic tension carriage, shown in the 
accompanying illustration—Fig. 1. In someinstances a single 
rope is 3000ft. in length, and the tension required for any 
variation in the rope produced by changes of temperature or 
weather, is regulated by weights attached to the tension 
carriage. Several important advantages are claimed for this 
arrangement of rope drives. In the first place, they are 
positive, the automatic carriage which goes with the rope 
taking up the slack, and as the strain is put on the rope the 
tension pulls it more and more taut, giving a positive power. 
Another advantage is that the arrangement is very compact, 
and can be run round corners and carried to almost any place 
or position, and is perfectly noiseless, whilst it is not affected 
if the shaft is slightly out of line, but will adjust itself to un- 
even conditions of the shaft when they are not too pronounced. 
In fact, with the English method of rope driving, the American 
contractors contended that it would have been impossible to 
meet the varying conditions under which power has to be 
transmitted through the elevator buildings, and a special 
illustration was afforded at the marine tower, where the 
marine leg is operated by one of these rope drives, and where 
the boom and the whole mechanism can be sent up or 
| down, and the driving power transferred almost from any 
| position. Another special feature in connection with the 
driving is the system of 
friction clutches adopted 























throughout for instantly 
putting power in or out 
of gear as required. These 
are known as the Webster 
steel plate friction clutches, 
of which we give a diagram 
—Fig. 2. This clutch con- 
sists of an iron hoop, to 
which is attached a flexible 


steel plate. Each side of 
the outer diameter of this 
steel plate, for several 


inches, is shod with heavy 
“Davey” friction paper, 
attached to the steel plate 
by means of hard wood 
pins, and the friction is 
applied by means of the 
toggle levers, as represented 
in the sketch. Amongst 
the advantages claimed for 
these clutches is that they 
give great power in 4 





DISTRIBUTING SPOUT 


and conveyed to the top storey of the central tower, from 
which it is discharged into bins, and drawn from these into a 
series of hoppers, where it is sacked and weighed in draughts 
of 280 1b. or less, or it is conveyed on a belt, similar to 
that which brings the grain from the marine tower to the 
elevator building, but through a separate gangway, to the 
quay side, where it can be delivered either sacked or in bulk 
to coasting vessels or barges. It may be added that the con- 
veyer belts, which throughout the building measure some- 
thing over a mile in length, and vary in width from 30in. to 
36in., run over guide rolls, which, whilst supporting the belts, 
slightly dish them in the centre, thus enabling them to carry 
a large weight of grain without risk of spilling, and a 
specially-designed tripper, travelling on wheels, with a dis- 
charging spout, is brought opposite the opening to any bin in 
which it may be required to deliver the grain, the centrifugal 
force given by the traverse of the belt, which is about 750ft. 
per minute, being sufficient to discharge the grain in a 
continuous stream from the belt into the mouth of the tripper 
spout, and thence into any of the bins as required. Apart, 


small space, and whilst 

they have large wearing 
j surfaces, they are easily adjusted when worn; the 
| friction paper surface being made in duplicate and readily 
| replaced by any ordinary millwright. A revolving steel 
trolley spout for discharging the grain direct from the 
elevator into any one of a series of bins is also a very 
ingenious contrivance, known as Mayo’s patent universal 
distributing spout, and its general arrangement is shown in 
the accompanying illustration—Fig. 3. It may be added 
that the spout is so constructed that the upper section 
revolves on a circular track, and the bottom section revolves on 
the lowest end of the upper section, making it possible to con- 
nect with the bin openings within a radius of two sections, the 
full radius covered by the spout being about 40ft. The trippers 
employed for discharging the grain from the conveyor belts 
to the bins in the main stores are self-propelled and revers- 
ible, and of one of these we give an illustration—Fig. 4. This 
machine will distribute grain in either direction, and when 
it is desired to carry the grain either backwards or forwards 
it is only necessary to change the direction of the belt, and 
spring the hood in the discharge spout over to the side. To 





however, from the. storage and delivery of the grain, an 





buildings, it will be of interest to describe the internal arrange- 





important addition to the general plant is a special arrange- 





operate the tripper, either in a backward or forward direc- 
tion, all that is requisite is to throw out a clutch, and the 
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tripper, which runs on rails, is carried along by the action 
of the belt. For discharging into barges a special arrange- 
ment has been introduced for carrying and taking off the 
grain in sacks along the conveying belt; but when it has to 
be delivered in bulk it is discharged from the belts in a similar 
manner as into the bins. Quite a new arrangement has been 
introduced for operating the power grain shovels employed 
for bringing the grain to the mouth of the elevator leg, in 
discharging cargo from the hold of a vessel. These shovels 
are driven by steam power and a pair of them, such as are 
now being used at the Trafford elevator, would require four 
men to operate. By an ingenious application of pneumatic 
power the operation of the shovels can be controlled by one 
attendant, and a simple forward or backward movement of a 
valve serves to throw the shovel instantly in or out of gear as 
required. This arrangement, we understand, is the first of 
its kind that has been applied, and enables one man to do the 
work for which four were previously required, and its 
operation at the Trafford elevator has so far given every 
satisfaction. Amongst other arrangements to which reference 
may be made is the special provision for clearing away the 
dust which accummulates in various parts of the building. 
This is swept up, and brushed into air-suction tubes operated 
by fans through which it is conveyed direct to the furnace 
and there consumpted. The Grinnell sprinklers are supplied 
throughout the building, and the lighting is by electricity. 

The preparation of the foundations for the various buildings 
was necessarily an important work owing to the large weights 
which would come upon them, and it was rendered still more 
difficult by the nature of the subsoil on which the elevator 
building was to be erected. This work was carried out ina 
very expeditious manner by Mr. James Nuttall, contractor, 
of Trafford Wharf, Manchester. The outside dimensions of 
the foundation are 454ft. by 86ft., divided into three parts— 
east end 182ft. long, centre tower 76ft. long, and west end 
196ft. long. The centre tower foundation is a solid mass of 
concrete 86ft. by 76ft. by about 20ft. average depth. The 
east and west ends consist of two outside trenches, each 6ft. 
wide on the north and south sides respectively, connected by 
a number of parallel cross trenches, 7ft. wide by 14ft. centres. 
These trenches vary from 14ft. to 30ft. in depth, according to 
the nature of the ground, and are filled with concrete, with 
concrete arches turned between the cross trenches, and the 
whole area levelled up with concrete to form the floor, about 
7ft. below the ground level. A concrete retaining wall is 
built around the outside to keep up the surrounding ground, 
and 126 thick pillars built up on the floor to carry portions 
of the building. The top 16ft. of the ground consisted of 
sludge which had been dredged from the canal, and great 
difficulty was experienced in sinking the trenches; Tin. by 
2}in. runners of sufficient length were driven through the 
sludge and into the ground beneath, and the excavation 
then proceeded between the runners, frames being put on 
every 2ft. The concrete with which the trenches were filled 
consisted of six parts of gravel, broken stone or bricks, two 
parts of sand, and one part of cement. Each layer of concrete 
was hand packed, with rough lumps of hard sandstone, a full 
6in. of concrete being left between the stones. The founda- 
tions for the engine and boiler-house are 130ft. by 39ft., and 
are one solid block of concrete. The foundations for the 
chimney are 28ft. by 28ft. by 30ft. deep. The foundation for 
the marine tower is 44ft. by 44ft. Twelve-inch piles, 30ft. to 
40ft. long, were driven into the canal bank, with 7ft. centres 
each way, and a row of 12in. sheet piling along the front, and 
6in. piling along the sides; 12in. by 6in. walings were put on, 
and the whole filled with concrete. The work commenced 
on the 28th July, 1897, and was continued day and night, the 
east end and the centre tower being completed on November 
13th, 1897, and the whole foundation on December 11th, 
1897. Making deductions for whole days lost by reason of 
wet weather, the whole work was carried out in seventeen 
weeks. Six hundred men were employed on the work, and 
during this period 30,000 cubic yards of excavation, 19,000 
cubic yards of concrete, 2260 cubic feet of masonry, 850 cubic 
yards of brickwork, and 63,000 cubic feet of timber in piles 
were completed, the total cost being £22,000. 

The engines and boilers, it may be added, were supplied 
respectively by Mr. George Saxon, of Openshaw, and Messrs. 
Galloways, of Manchester, and are of a capacity to develope 
600-horse power. 

Oar illustrations on page 355, taken from photographs, show, 
Fig. 5, a general view of the marine tower and elevator as seen 
from the opposite shore of the Manchester Ship Canal. The 
second illustration, Fig. 6, represents one of the belt conveyor 
galleries over the storage bins, for carrying grain to the tripper, 
which discharges it through a spout into store bins below, 
the openings to which are seen in the floor. The third, Fig. 7, 
shows the tripper with spout on one side attached to a bin 
opening, anda second spout on the opposite side which can be 
attached when grain has to be discharged into bins on the other 
side of the track. Our fourth illustration, Fig. 8, shows a 
storey in the central tower of the elevator, with one of the 
pater’ trolley spouts discharging grain into a bin below, 
whilst another trolley spout can be seen on the opposite side, 
with the revolving elbow arrangement for covering the two 
circular sections of bin openings. 








TRADE AND Business ANNOUNCEMENTS.—A consolidation of the 
Westinghouse Electric Manufacturing Company, Pittsburgh, Pa., 
and the Walker Company, Cleveland, Ohio, has been officially 
announced. The capital stock of the Westinghouse Company is 
given as 15,000,000 dollars, and that of the Walker Company 
2,500,000 dollars, with a like amount of bonds. This divides the 
street railway field between two companies, the General Electric 
Company and the new combination.—The firm of Paris Singer and 
Co,, and the Manor-street Electric Light Station, and the firm of 
Messrs. Rouxel Dubois, manufacturers of the component parts of 
auto-cars, of 11, Rue du Pont, Suresnes, France, have been converted 
into a limited company, under the style of Paris Singer, Limited, 
and the business of these undertakings will be conducted as from 
October Ist, 1898, by and in the name of the new company.— 
Messrs. Victor Coates and Co., Limited, Belfast, have taken an 
order from Messrs, Jeremiah Ambler and Sons, Limited, Midland 
Mills, Bradford, for one of their special triple inverted engines 
having cylinders 20in., 3lin., and 50in. by 48in. pce tig a 
working pressure of 1801b.; 1250 indicated horse-power.—We 
understand from Messrs, I. Cohen and Co., of 239 and 240, Black- 
friars-road, S.E., that it is their intention upon completion of 
their new show rooms to hold a stock of American hand and 
m2chine tools and power-transmitting machinery.—Messrs, L. 
Sterne and Co., Limited, have removed their offices from 28, 
Victoria-street, Westminster, to Donington House, Norfolk-street, 
W.C.—The Normandy Company, Phillip-street, Victoria Dock- 
road, has sent to Wei-Hai-Wei a complete set of treble distillin 
machinery.—The United Asbestos Company, Charing Consume 
has made important reductions in the price of ‘Salamander’ 
wall decorations, 
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CONTRACTS OPEN. 


RAIL SPIKES, 

TENDERS are invited by the Norwegian State Railways 
Administration for the delivery of 740,000 railway ‘ dogs,” 
or rail nails—‘skinnespiger”’—in accordance with the 
accompanying sketch. General conditions of tender to hold 
good until October 28th, unless otherwise stated in tender. 
Tenders to state name of works where goods are to be made, 
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and to be accompanied by samples of the “ dogs,’’ and also 
of the material from which they will be made. Prices to be 
stated per kilo. Duty to be paid by contractor, but will be 
refunded by the railway. Guarantee to be given if required. 
Liabilities under this contract are not transferable without 
permission. Tenders, in sealed envelopes, marked ‘‘ Dogs,” 
should be addressed to the Jernhanestyrelsens Exxpeditions- 
kontor, Christiania, and should reach that address by 7 p.m. 
on October 12th. 








FOUR-CYLINDER LOCOMOTIVE, LONDON AND 
SOUTH-WESTERN RAILWAY. 

THANKS to the courtesy of Mr. Drummond, we are enabled 
to publish this week, a working drawing of the four-cylinder 
locomotive, of which we have already published an external 
elevation and various particulars in our impression for August 
26th. This locomotive is perhaps the most original in 
design that has been Pat. since Mr. Webb's first four- 
cylinder compound. We have already explained the motives 
which led Mr. Drummond to produce so remarkable a depar- 
ture from usual practice, and we need now do little more 
than direct the attention of our readers to the more salient 
particulars of the design. 

First, then, we have the enormous fire-box, 8{t. 4in. long 
outside, with 27-4 square feet of grate, and no less than 357 
square feet of the finest heating surface imaginable, of which 
215ft. are due to the transverse inclined water tubes. The 
arrangement of the steam and exhaust pipes presented 
difficulties. The drawing shows how these were got over. 
The reversing gear has already been described. It is asteam 
gear, controlled by a cataract. The engine can be reversed 
almost with the finger and thumb, and the footplate is 
wonderfully clear of fittings and gear. 

There are, it will be remembered, four independent 
cylinders, each 15in diameter, and 26in. stroke, actuating 
two pairs of driving wheels 6ft. 7in. diameter. The outside 
cylinders have Joy’s gear, and the inside cylinders the 
ordinary link motion. The four cylinders are equivalent to 
two cylinders with the same stroke and 21,%,in. diameter. 
The advantage gained by sub-division, and getting rid of 
coupling rods 11ft. long, is obvious. 

Our working drawing shows the construction and dimen- 
sions of the engine so fully that we need not say more. We 
have only toadd that the engine is quite realising all that 
Mr. Drummond anticipated, and appears to provide a most 
satisfactory solution of the heavy fast-train problem. 








BELFAST ROPEWORK COMPANY’S NEW 
ENGINES. 

CoNSEQUENT upon considerable extension of its works, 
the largest of the sort in the world, the Belfast Ropework 
Company has recently put down a new set of powerful 
engines, built by Messrs. Victor Coates and Company, 
Limited. They are of the inverted triple-expansion type. The 
cylinders are 24in., 38in., and 50in. diameter, with a stroke of 
54in., and are all bolted together above the tops of the 
supporting columns, forming a rigid arrangement, and 
securing great steadiness on the upper platform. The 
receivers are arranged between the cylinders with the steam 
and exhaust valves directly connected, avoiding all con- 
nection pipes. An important feature is the position of the 
valves at right angles to the centre line of the engine, thus 
permitting the withdrawal of any valve by simply removing 
the back covers, leaving all the other gearing intact. The 
valves are actuated by a cut-off motion of Messrs. Coates’ 
design, the high-pressure being automatically controlled by 
the governor, and the high-pressure and low-pressure are 


| adjustable by hand while the engine is running. The bed- 


plate isof massive design, made in three sections, each carry- 
ing two of the columns. The crank shaft bearir s, six in 
number, are lined with white metal, with vertical adjust- 











ment, and special provision for removing the bushes whe 

necessary. The crank shaft, 15in. in diameter, is of the built” 
type, being made up of twelve parts, all parts having beenbonc 
right through for inspection so as to ensure soundness ot “4 
forgings. The fly-wheel shaft is coupled to the enq of the 
crank shaft in the usual manner, having bearings 1¢j) - 
36in. on each side of the fly-wheel, and also lined with Ay 
metal. The fly-wheel, 20ft. diameter, is made in foyy -% 
each weighing about 13 tons, and arranged as if two = . 





were fitted in halves side by side, having together foety fe 
grooves for 1}in. ropes, being hooped at the bosses and ke om 


| to the shaft by four keys. The total weight of the whee] alone jc 


about 50 tons. The air pump is single acting, 30in, dian by 
18in. stroke, with feed pumps, 4in. by 18in., arranged on ¢, i 
side. The circulating pump is double-acting, 30in, by ibin 
drawing from a reservoir, and discharging through the conden, 
ser, either back to the same or direct tothe river. The suriac 
condenser placed outside the engine-rocm, is of circular form, 
having 4500 square feet of cooling surface. A 5 cia 
arrangement is provided for using jet condensation if 
required, which can be effected without delay. The engin 
is fitted throughout with Felt’s system of lubrication, which 
has proved most satisfactory on previous engines of this ty 
Messrs. Victor Coates and Co. have also supplied the six 
Lancashire boilers which provide steam for their engines, 








SOCIETY OF ENGINEERS. 





At a meeting of the Society of Engineers, held at the 
United Service Institution, Whitehall, on Monday evening 
October 3rd, Mr. W. Worby Beaumont, President, in the chair 
a paper was read by Mr. Sherard Cowper-Coles, Assoc. M, Inst! 
C.E., M.I.M.E., M.LE.E., entitled ‘‘ Protective Metallic Coatings 
for Iron and Steel.” ‘ 

The author commenced by pointing out the comparative 
corrodibility of iron and steel under varying conditions, and the 
importance of the subject now that steel, which corrodes more 
rapidly than iron, is so largely used for structural purposes and 
for building light craft, such as torpedo boats. He then gaye 
some interesting examples of cases where fai'ures had occurred 
in engineering structures owing to the rapid corrosion of iroy 
and steel. He then stated that, up to the present, zine had 
been found to be the most effective coating, which was due to the 
electro-chemical action set up between the steel and zinc, The 
author also explained that the electro-chemical action set up 
between two different metals made it necessary carefully to in 
sulate copper sheathing from the steel hulls of ships, and 
rendered the direct application of copper valueless as a protective 
coating to iron and steel. A short history of the galvanising 
industry was then briefly given, together with details of the 
improvements that have been introduced from time to time, A 
comparison was drawn between hot and cold galvanising, and the 
results obtained when tested by the Post-office test for determin. 
ing the thickness of zinc coatings. The method of cold galvanising 
was then fully described, and the methods of preparing iron 
surfaces for receiving the coating of zinc. A description was also 
given of some improvements in the acid treatment and sand blast. 
ing for the removal of mill scale preparatory to zincing. 

The process of sand blasting was fully described. The sand 
blast apparatus consists of an air chamber and hopper, into which 
the airis forced at a pressure of about 51b., and projected through 
a soft rubber tube fitted with a steel nozzle. It was stated that 
the harder the surface the more vigorously the small particles of 
sand or shot attacked it. Amongst the most useful applications 
of this process is that of sharpening files and frosting glass, The 
question next dealt with was the cost and output of various gal- 
vanising plants, and a description was given of a special 
apparatus for the treatment of wires and tubes. Some details 
were given of an American process which has lately been 
tried with some success for the more economical galvanising 
of wires. In this process coils or bundles of wire are dipped in a 
bath of molten zinc, and are then placed in a centrifugal! machine 
to remove the excess of metal. The vexed question of what the 
formation of zine sponge is due to was discussed, and the results 
of some recent investigations were given. The author finally 
explained the best working conditions for electro - zincing, and 
gave a comparison of the actual and theoretical weight of zinc 
obtained for a given amount of electrical energy. In conclusion 
attention was drawn to cadmium and copper as protective 
coatings for iron and steel, and their advantages and disadvantages 
co npared with those of zine were stated. 


Royal 








THe INSTITUTION OF JUNIOR ENGINEERS.—On Saturday, 24th 
ult., a party of about one hundred members of this society availed 
themselves of the opportunity kindly afforded by Sir David 
Salomons, Bart., to inspect his engineering workshops, laboraturies, 
lecture theatre, &c., at Broomhill, Tunbridge Wells. The numerous 
scientific instruments and special appliances employed for electrical 
and other experiments were examined with evident appreciation. 
Sir David showed the members the general mode of working with 
them, and in many other ways devoted himself to rendering the 
occasion interesting and enjoyable, for which, at the conclusion, 
Mr. H. B, Vorley, the chairman, expressed the cordial acknow- 
ledgments of the Institution, Sir W. H. White, F.R.S., is to 
deliver his presidential address, to open the eighteenth session, on 
Friday, October 21st, at the Westminster Palace Hotel. 


Heatine Arr.—An excellent illustration of the fact that it costs 
much more to heat the fresh air that must be supplied for good 
ventilation than merely to maintain the temperature of a room or 
building is afforded by the heating a ventilating plant of the new 
buildings of Columbia University. These buildings are supplied 
with enough direct steam radiators to overcome the loss of heat 
through walls, windows, &c., and the entering of fresh air for 
ventilation is blown over stacks of heating pipes, so that it enters 
the rooms at a temperature of about 70 deg. The buildings have 
a total cubic contents of about 9,700,000 cubic feet, the heating 
surface in the direct steam radiators is about 56,000 square feet, 
and the ventilating system is designed to furnish about 50,000, 
cubic feet of air per hour. When the outside air is at zero, the 
steam consumption of the plant is estimated as follows, in horse- 
power :—Condensed in direct-heating radiators, 560-horse power; 
condensed in heating stacks in connection with blowers, 2200-horse 
power ; power required for electric motors, operating, blowing, 
and exhaust fans, 635-horse power. In other words, the heating 
and distribution of the fresh air for ventilation takes about six 
times as much coal as is required to simply maintain the inside 
temperature of the buildings. Ina lecture describing this plant, 
delivered before the Engineering Society of Columbia University, 
Mr. G. A. Suter, under whose direction the plant was constructed, 
gives the following useful figures from the experience with this 
plant :—1l-horse power of steam supplies 100 square feet direct 
radiating surface. 1-horse power-hour of steam supply heats 
20,000 cubic feet of air from zero to 70 deg. Fah. 1-horse power 
on the shaft of an electric motor driving a blower will move /», 
cubic feet of air per hour into and out of the rooms. The very 
large amount of power required for moving the air will be, be 
presume, a surprise to many engineers ; but it is to be remembere 
that as all the exhaust steam is utilised for heating and the power 
applied to the air, for the most part, also appears as heat, the fan 





system of heating and ventilating is really not so expensive in 
operation as might at first sight appear.—Hnyincering News. 
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CLEVELAND INSTITUTION OF ENGINEERS. 





g of the Cleveland Institution of Engineers held at 
Monday evening, Mr, T. Westgarth, of Sir 
Christopher Furness, Westgarth, and Co., marine, &c., engineers, 
Middlesbrough, the President in the chair, it was reported that 
Mr George Craig, blast furnace manager, Walsall ; Mr. Frank 
Baker, borough surveyor and engineer, Middlesbrough ; and Sir 
James Blake, Messrs. Furness, Westgarth, and Co’s., Middles- 
prough, had been elected members. ; 

Mr. J. H. Ashby, of London, then read a paper, of which the 
following is an abstract, on :— 

Warer-TUBE BOILERS : THEIR VALUE FOR THE UTILISATION OF 

 Biast FURNACE GAs, AND WASTE-HEAT GENERALLY, 

The author divided his subject into three heads, the first dealing 
with the history of the water-tube boiler, the second treating of 
modern practice in steam boiler construction, and the third con- 

jdered the application to local industries of water-tube boilers as 
sheata generators, more especially to the utilisation of waste heat— 

(l) from blast furnace gas, (2) from coke ovens, and (3) from 
re-heating furnaces. f f 

Blast furnace gases are a most important source of power in the 
Cleveland district, and their economical utilisation depends on 
efficient combustion, and on the types of steam generator to which 
the heat is applied. In the case of coke ovens and re-heating 
furnaces, the waste heat to be recuperated is to a large extent of 
known value, and the question resolves itself into what is the best 
form of machine- otherwise boiler—to turn a given quantity of 
heat to best account, : - 

The author mentioned that recent excavations at Pompeii show 
that water-tube boilers were in use over 2000 years ago, but the 
first of modern times was invented by William Blakely in 1766. 
They were under consideration and in use as early as any of the 
cylindrical type. Water-tube boilers are now of two distinct 
classes—(1) straight tube boiler, of which the most noticeable are 
the Babcock and Wilcox —both the land and the marine—the 
Yarrow, and the Belleville ; and (2) the bent-tube boiler, represented 
by Normandy and Thornycroft. : 

For many years the boiler most largely used in the Cleveland 
district in conjunction with blast furnace gases was the egg-ended 
or flash-fue boiler, and there are still a considerable number working 
at the present time. These were followed in some cases by Cornish 
or shel! boilers, with one internal flue. These again were succeeded 
by Lancashire or two-flued boilers, and the three-flued Lancashire 
boiler have met with a large measure of favour as well, so that 
there has been an advance from a plain cylindrical boiler to a 
cylindrical boiler having first one flue, then two, and then three 
tues, each one claiming for itself a higher economy than its pre- 
decessor. A multitubular boiler may be adopted readily, provided 
it can be maintained at a low cost for upkeep, and that it can be 
satisfactorily cleaned internally and externally. Water-tube 
boilers have been in use in the Cleveland district for many years, 
of the ‘‘ Howard” and “‘ Roots’’ types, and there are a few of both 
types still working, the former at the Lackenby Ironworks, and the 
latter at Messrs. Cochrane’s Ormesby Ironworks. The objec- 
tions to these two types of water-tube boilers have been the 
trouble of making the joints, which require packing rings 
and endless repairs to the brickwork owing to the boilers 
resting more or less on the brickwork, instead of bein 
suspended independeutly, as in the case of the Babcock an 
Wilcox boiler, and the want of efficient means of cleaning the 
boilers whilst they were working, which become for this reason 
choked with dust, and losing a large percentage of their evapora- 
tive capacity. The question of cleaning is most important where 
blast furnace gases are used, as the accumulation of dust in the 
flues caused serious loss in the evaporative power of any of the 
Lancashire type of boilers within a few days of their starting 
work after cleaning. This deterioration in evaporative power in 
some cases amounts to as much as 30 per cent. in thirty days, 
which is the usual period between cleaning. With the sabcock 
and Wilcox boiler the external cleaning can be performed daily. 

For the economical burning of blast furnace gases the combus- 
tion chamber should be of ample area to allow of the free com- 
bustion of the gases before coming into contact with the heating 
surface of the boilers, for after coming in contact with the cooler 
water surfaces of the boiler no further combustion can take place, 
so that if not completely burned in the combustion chamber, a von- 
siderable amount of valuable gas passes away unburnt to the 
chimney and is often seen blazing at the tops of the stacks. A 
large combustion chamber allows the gases plenty of room to 
expand, and at the same time drop a large amount of dust carried 
over from the furnaces. 

In the case of gases from hematite ores, where there is a con- 
siderable amount of moisture carried over, the heat retained by the 
brickwork and a suitably designed combustion chamber largely 
facilitates combustion. The conditions under which the furnace is 
working, and the quality of the gas to be consumed, largely govern 
the size of the chamber. If the air necessary to the combustion 
of the gases can be heated before mingling with the gases a very 
much more complete combustion will ensue, and this can be 
readily attained without additional outlay. 

The author then proceeded to show the advantages of the Bab- 
cock and Wilcox boiler, the most important being that the burnt 
gases impinge on the heating surface of the boiler at right angles, 
and thus transmit a greater amount of heat than if they pass along 
a horizontal flue, ‘lhe gases are also split up into currents, en- 
tirely enveloping the tubes, so that without impeding the draught 
the heat generated by the gases in the combustion chamber is 
communicated to the tubes, Immediately next to the combustion 
chamber, where the greatest heat is produced, a very large amount 
of heating surface can be placed, and when the gases have reached 
the main flue all the available heat has been extracted, and little or 
nothing is left worth recuperating. The absorption of heat takes 
place in a length of only 23ft. Ina flash-flue boiler the travel of the 
gases varies from 40ft. to 60ft. or more, and in the Lancashire 
it is 90ft., and even the heat is far from absorbed, so much so 
that sometimes economisers are installed in the main chimney 
flues. In a blast furnace plant it is important that the boilers 
should be so arranged as to need a minimum amount of attention, 
and the smaller the space in which the boiler plant can be confined 
the less will be the cost of attendance. 

_Water-tube boilers have been generally used for years in the 
United States, and in the North of England they are adopted at 
the following blast furnaces :—Moss Bay Iron and Steel Companies, 
Carlton Iron Companies, Seaton Carew Iron Companies, Glengar- 
nock Jron and Steel Companies. 

W ith coke-oven gases a large amount of heat which would other- 
Wise be lost can be recuperated by converting this heat into steam. 
In connection with coke ovens, gases of considerably lower tem- 
perature than those of blast furnaces are dealt with, and the 
water-tube boiler, on account of its thin heating surfaces, and its 
ready transmission of this heat, can utilise such gases to the best 
advantage, A considerable number of water-tube boilers are now 
in use at coke manufactories, among them being the Powell-Duffryn 
Coal Com nies, the St. Helen’s Coal and Brick Company, the 
Moss Bay Hematite Iron and Steel Companies, the Seaton Carew 
Iron Companies, Pease and Partners, Stanley Colliery Company, 
and many more are on order for the North of Mngland collieries, 

Regarding re-heating furnaces, it is and has been the common 
rag to use as much of the escaping heat as possible from re- 
heating furnaces in rolling mills for the purpose of raising the 
— necessary for driving the engines without hand-firing, and 
or this pur Lancashire, Rastrick, and also inverted egg- 
ended boilers, have been largely in use. The heat at disposal 
18 not used to the best advantage. With the inverted egg- 
ended and Rastrick boilers only a small proportion of heat 
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can be utilised, owing to the small amount of heating 
surface exposed to the waste gases. With the Cornish or 
Lancashire type of boiler, the fixing of these above re-heating 
furnaces necessitates a very large amount of brickwork, and 
also heavy girders for carrying the same; and even when so 
fixed it is hardly possible to get more effective heating surface 
than is represented by the internal flue, and the building of side 
or return flues entails a large amount of brickwork, extra weight, 
and correspondingly heavy supporting columns, With the Babcock 
and Wilcox type very light girders are necessary, and a much 
greater heating surface can be exposed to the action of the gases 
than in any of the shell type, and the casing can be constructed of 
light steel plates, with fire-brick or silica lining ; so that, beyond 
the saving in space, a comparatively small weight has to be carried. 
The Rhymney Iron Company, the Kirkstall Forge Company, the 
Glasgow Iron and Steel Company, Messrs, D. Colville and Sons, 
Motherwell, are among the firms who have applied water-tube 
boilers in connection with their re-heating furnaces. 

The author then gave ——- of a test independently made 
at the Rhymney Coal and Iron Company’s works with the Babcock 
and Wilcox water-tube boilers in connection with steel-heating 
furnaces, demonstrating the advantages claimed for water-tube 
boilers. 

In inviting discussion, the President—Mr. T. Westgarth—re- 
marked that water-tube boilers appear to be much more used on 
the Continent and America for land work than they are in this 
country. It would be well to know the reason for this ; perhaps 
it is prejudice, and that local engineers having found the class of 
boilers now employed at their works to be perfectly suitable, do not 
care to change. If, however, water-tube boilers could be proved 
to be the most economical the question of cost need hardly be con- 
sidered. It is inevitable that the steam available should be more 
economically used, the steam should be at higher pressure, and for 
this purpose water-tube boilers would probably have to be em- 
ployed. At the local blast furnaces there is waste heat sufficient 
to raise abundance of steam ; indeed, there isa large surplus that 
is not utilised, and it should be. To waste heat that could be utilised 
is to waste our national resources. It is not without the bounds 
of possibility that those who have surplus heat which they cannot 
themselves utilise will sell it to their neighbours who are not so 
fortunately placed. The question now is, Which is the most 
useful boiler! Messrs. Wilsons, Pease, and Co., Tees Ironworks, 
Middlesbrough, are adopting the Babcock boiler, and will employ 
a much higher pressure of steam than has hitherto been used in 
connection with blast furnace establishments. The question of 
superheating the steam also is one which may profitably be con- 
sidered by engineers at blast furnaces. 

Mr. Herbert Marshall, manager at Messrs. Wilsons, Pease, and 
Co., said they had not yet had practical experience at their works 
of the Babcock boilers, but from what they had seen of their 
working at other establishments they were led to believe that they 
were the most suitable for the Tees Works, where they were very 
much cramped for space, and they could not spare room for 
Lancashire and other boilers which took up much space. Captain 
Tomlinson had shown him the Babcock water-tube boilers at the 
Seaton Carew Ironworks, and spoken very highly of their efficiency 
when worked with blast furnace gas ; they ms fe trouble in con- 
nection with them. He had also seen the water-tube boilers at the 
Moss Bay Company’s works, also fired with blast furnace bi and 
they were altogether satisfactory. There seemed to be no difficulty 
in getting over the choking of the tubes with dust. The dust 
could be removed daily without stopping the boilers at all. The 
exigencies of space when reconstructing their works compelled 
them to look out for a boiler which would go into little room, and 
yet would allow of their using the waste heat from their furnaces ; 
and they believed they had found that ‘in the Babcock boiler. 
They would work at a pressure of 1601b., and would have to 
compound their engines, as to turn steam at that pressure into a 
uals anaes would not be a good thing. It seemed to him that 
in the near future blast furnace managers would have to consider 
the question of working with high-pressure steam, utilising all 
their waste heat, and compounding their engines, 

Mr. Joseph Harrison, of Howson and Harrison, consulting 
engineers, Middlesbrough, said he had had some experience with 
water-tube boilers. He was at first very much against that type of 
boiler, and thought it was of no use where blast furnace gas was 
used for firing. He had since had reason to change his opinion, 
and now believed it to be as good a boiler as could be adopted. It 
was easily kept clean, and that was a great thing. He had seen 
boilers of this class both in England and Scotland which were 
working very well indeed. Water-tube boilers were eminently 
adapted to high pressures. A much thinner plate could be used 
in their construction. All the available heat could be utilised in 
a water-tube boiler 23ft. long, whereas with the Lancashire boiler 
there was after a course of 90ft. still enough heat left in the gas to 
do more work. He thought straight tube boilers preferable to the 
bent tube ; they could be more readily cl d and examined. This 
was borne out by the experience at Seaton Carew. At the Bowes- 
field Rolling Mills, Stockton, two water-tube boilers were adopted 
and gave such great satisfaction that another was added. 

Mr. Samuel Marston, Middlesbrough, held that the process of 
conviction in favour of water-tube boilers in this country had been 
very slow indeed, as Mr. Hiller had pointed out in a paper read 
before the Institution that only 1°8 per cent. of the boilers in use 
were of the water-tube type, whereas the Lancashire and Cornish 
combined comprised 62 per cent. He had had no experience with 
the former type, but his idea was that it should be a safe one at 
any rate, in the sense that the effects of explosion would be much 
less disastrous than was frequently the case with Lancashire 
boilers. However, Mr. Hiller, in the paper referred to above, had 
pointed out that they were much more frequent, there being 26°6 
per 100,000 boilers against 5°7 with the Lancashire, &c. Mr. 
Ashby did not give any particulars of this in his paper. There 
were obvious reasons why there should be leakage unless the work- 
manship were of the most perfect description, and he thought it 
impossible to stop a leak once set up without taking the whole 
thing to pieces. It would seem that the loss of efficiency owing 
to the settlement of dust must be very great, because there was so 
much more heating surface upon which it could actually lie than 
in the Lancashire boiler. It was said that this could be blown off 
by a steam jet, but was this thoroughly effective’ A lot of cold 
air must be let into the furnace. He thought the cleaning of the 
inside tubes must be a very long and tedious matter. He had 
heard of one case where it took fourteen days once in ten 
wees, but in other instances not nearly so much trouble was 
experienced. 

Mr. Charles Wood, of Stockton, said that for many years he had 
been interested in boilers of all descriptions, and one thing he had 
been particularly concerned about was the splitting up of the 
bodies of water in boilers as much as possible to get a better cir- 
culation. The steam fire engines in London had always seemed to 
him marvellous steam generators. Thirty years ago they were 
able to raise steam at 60 lb. pressure in five minutes, owing to the 
water being split up into small bodies, Water-tube boilers seemed 
the most suitable for high-pressure steam in connection with blast 
furnaces, but it was necessary to have the gas as free from dust as 
possible. The removal of the deposit on the inside of the tubes 
seemed a difficult matter. Referring to the question of superheaters, 
he had many years ago come across some attached to marine boilers. 
They were carried through the smoke-box in order to catch the 
waste heat after passing through the tubes. The action of the 
steam on the tubes was tocorrode them completely through. This 
was a difficulty he had also seen when.steam pipes were carried 
through furnaces. ~ He would like to know what there was to 
prevent corrosion going on in water-tube boilers unless the tube 
was of copper or other non-corrodible metal. Could the tubes be 
readily drawn out and replaced when they leak ? 

Mr. Stoker said they water-tube boilers to clean out in a 

per works in the South of England, and it only took ten hours 
instead of fourteen days, though the water was very dirty. Water- 





tube boilers were very suitable for raising steam quickly in an 
emergency. 

Mr. Ashby, in reply to the President’s query as to why water- 
tube boilers were more used in America than in this country, said 
it was the habit of the Americans to be more progressive. They 
had, for instance, been far quicker in utilising electricity at their 
works, having the generation of power concentrated in one spot, 
instead of having single boilers stuck all over the shop. With 
regard to superheating, it had been ascertained by many tests 
that great economy was derived. He thought the time would not 
be long before water-tube boilers were tried generally at blast 
furnaces, They were very safe ; in fact, a considerable number of 
such boilers went uninsured. As to the slow adoption, he 
thought we in this country were rather backward in moving in the 
introduction of anything new ; and besides, blast furnace people 
were apt to look upon their gas and waste heat as waste, and not 
as something to be paid for. The time was coming when every 
ounce of heat would have to be saved by some means or other. 
He had heard of a gas engine being run by blast furnace gas; and 
if it could be properly cleansed from dust it would do well. As 
regards leakages in the boiler tubes, they were easily dealt with, 
and did not cause any difficulty. 

The-President, in proposing a vote of thanks, said the danger of 
water-tube boilers exploding were very small indeed. He knew 
of a case where there was a burst, and the attendants did not 
know of it, though the boiler was working at 250 1b. pressure. 








LEEDS ASSOCIATION OF ENGINEERS.—The first meeting of the 
new session was held at the rooms of the Association, 5, Park-lane, 
Leeds, on September 29th, when the President—Mr. William 
Sheldon—referred to the excursions of the members during the 
summer months, their visit to the Horwich Works of the Lanca- 
shire and Yorkshire Railway Company having been of special 
interest. He looked forward to such excursions becoming more 
popular in future years. He had intended to have spoken on the 
prosperous condition of engineering works, but said it seemed best 
not to say too much on that subject at present. He hoped he 
was inaugurating a session which would be fruitful of information 
advantageous in the trade. The meeting was also addressed by 
Messrs. R. Lupton, A. Towler, T. Craister, W. J. Dickinson, 
C. Smith, 8. Thornton, C. H. Holgate and others, after which a 
vote of thanks was accorded to the President. 

New Water Suppty ScHEME FoR LovGHBorovuGH.—At a 
meeting of the Loughborough Town Council on Monday, an im- 
— step was taken with regard to the water supply of the 

rough. ‘The following report was received from the Water 
Committee :—‘‘ Adverting to the report which your Committee 
made to the General Purposes Committee of the Council of the 
20th December last, in which the Committee recommended the 
Council to commence as early as practicable the construction of 
the eee storage reservoir at Blackbrook, and to the report 
to the Council dated the 8th August last, your Committee beg to 
draw attention to the fact that the time fixed for the completion 
of the works authorised is eight years from the passing of the 
Act, namely, the 3rd June, 1905. The proposed works must 
necessarily occupy several years if proceeded with continuously. 
Owing to the necessity, however, of depending upon the Black- 
brook stream, it may be necessary to suspend the works drring 
the summer months each year, and a much longer time would be 
occupied in the works of construction than would be the case 
under other circumstances. Your Committee therefore ask that 
they may be empowered to make arrangements for the commence- 
ment at once of the works authorised by Parliament.” The Act 
of Parliament obtained last year to enable the Water Committee 
to complete the scheme of water supply from Blackbrook em- 
powered the Corporation to impound the whole of the water 
flowing off the watershed. It authorises the construction of a 
reservoir by forming a dam across the narrowest part of the 
gorge in the Blackbrook Valley at or about the site of the old 
canal embankment. This dam will be 61ft. 6in. high above the 
level of the brook, and will form a lake nearly a mile in length 
and 2? miles round. The dam is intended to be a solid construc- 
tion, with concrete and masonry, extending across the valley, and 
excavated below the bed of the brook right down to the solid rock. 
The total height of the dam from the foundation to the summit 
will be 85ft. or thereabouts, and the length across the valley will 
be 475ft. A calculation as to the capacity of the reservoir shows 
that when filled to a height of 365ft. above mean sea level, it will 
contain 506,000,000 gallons, or 253 days’ supply of 2,000,000 gal- 
lons a day, which is sufficient to balance the yield of the brook 
over three dry years. The Act permits a slight variation of this 
level, and careful gaugings of the rainfall flowing off the water- 
shed are now being taken to give further data for finally settling 
the exact height of the dam, a matter of great importance in view 
of the fact that an additional foot in height will increase the 
capacity by 20 million gallons, and a further foot by 42 millions, 
thus making ample provision for the evaporation which will take 
place from the surface of the reservoir. 


THE HOME-OFFICE AND THE BESSEMER PROcESS.—Owing to one 
or two accidents which have taken place in this country in con- 
nection with the Bessemer process of steel manufacture, the 
Departmental Committee on Dangerous Trades, connected with the 
Home-office, have visited steel works in Cardiff, Merthyr Tydvil, 
Dowlais, Ebbw Vale, Newport, Blaenavon, Sheffield, Rotherham, 
and on the Tees and Tyne, with a view to reporting on the systems 
employed in handling the converters. To move the converter and 
the centre crane which carries the ladle into the required position, 
sometimes steam, but more often hydraulic, power is used. Where 
steam is used, a worm screw is employed with such a pitch that, 
whether at rest or in motion, the vessel cannot jerk so long as the 
apparatus is in good working order. Hydraulic power, on the 
other hand, is conveyed through pipes, and is controlled by a 
three-way valve, worked from a platform, upon which there is a 
signal-box, termed ‘‘the pulpit.” The pressure can at will be 
made to act on either side of the piston. In some cases the piston 
is stationary, and the cylinder in which it works movable, whilst 
in other and more numerous cases the cylinder is fixed and the 
piston moves. In the former case the cylinder is provided with 
cogs, which work in other cogs on the side of the converter. 
Where the piston is movable it works a ratchet bar ; the cogs on 
the bar again working in cogs on the side of the converter, which 
by this method can be tilted with great ease and steadiness so long 
as the mechanism is perfect. Any flaw in the pressure pipe or 
sudden failure of pressure would cause the converter to jerk, 
and would probably lead to serious or fatal results. It is, there- 
fore, of great importance, says the report, that there should be 
some system of automatically locking the converter, so that when 
such failure arises a catastrophe may be averted. This applies 
with equal force to the centre crane as well as to the converter. 
The Committee consider that special rules, based upon the follow- 
ing recommendations, should be applied to this industry :—(1) All 
converters and centre cranes moved by hydraulic power should 
be provided with an automatic safety apparatus, which, in the 
event of a fracture or a failure of the pressure pipes, would 
prevent the vessel from jerking or spilling its contents ; (2) no 
person should be placed in control as wheelman in ‘‘ the pulpit ” 
who has not been carefully trained, nor should he be allowed to 
assume charge till he has attained the age of twenty-one years ; 
(3) while the converter is being lowered preparatory to pouring, 
and during pouring, no one should be one to remain in the 
pits (4) all pits in which — moulds are placed for filling should 

roofed over, or efficiently drained and covered to a depth of 
18in. with sand or crushed granite ; (5) all hydraulic-pressure 
pipes should be composed of wrought iron : (6) all safety valves 
‘or hydraulic machinery should be examined by tent 








a +. 
engineer not less than once a month, the valve spindle should be 
changed every three months, 
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que IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Oorrespondent.) 

: view of the quarterly meeting next week there was, as usual, 
IN disposition to postpone buying until that occasion, but this 
psa aa was by no means so marked as on some previous occasions, 
= urchasers realise that they have nothing to gain by delay, 
or hat indeed, the further the autumn advances the more likely 
es 33 to harden. On this account, therefore, a considerable 
quantity of work has already been placed in advance of that 

easion, ‘The market here is strengthened by the firm tone of 
the North of ag market, and also by the advance in 
the new bi-monthly Midland average, which was £6 1s. 10°3d. 
for July and August, or an advance of 8d. upon May and 
June. Following upon a rise also in the North of England 
average, this result has been received with much satisfaction. 
The rise in wages granted by the employers a couple of months 
ago in advance of the present return has therefore been confirmed, 
and the question of the reconstitution of the Board has been 
deferred sine die, A further element in the upholding of iron and 
steel! values is the advance by Cannock Chase owners, as from 
October Ist, of house coal 1s, per ton and forge and other qualities 

yer ton. 

iidland and Staffordshire pig iron prices are believed to be the 
highest reached this year, } orthamptons are quoted 45s. to 46s., 
North Staffordshire 46s, to 47s. 6d., and Derbyshire, Nottingham- 
shire, and Leicestershire about 47s. to 48s. 6d. Staffordshire 
makes also continue to occupy a very strong position, cinder sorts 
being quoted 43s, to 43s, 6d.; part-mines, 46s, to 50s.; ordinary 
all-wines, 55s.; best, 66s, 6d. to 69s, 6d.; and cold blast, 92s, A 
fairly active business is still being done in American pig iron 
delivered into this district, especially such sorts as reach Midland 
works, at 50s. Pig iron prices are expected at the ensuing 
quarterly meeting to be about 2s, 6d above the rates of July last. 

A fair business is doing in the manufactured iron trade in 
galvanised corrugated sheets of 24 gauge at about £9 17s. 6d. to 
£10 5s, f.o.b. Liverpool, The question of waste products in the 
galvanised iron trade is once more arousing attention im this 
district. 

Black iron sheets are quoted, singles, £6 5s. to £6 7s. 6d.; 
doubles, £6 10s. to £6 12s, 6d.; and trebles, £7 to £7 5s, The 
South Staffordshire Mines Drainage Commissioners have been com- 
plaining of the presence of waste acid in the brooks and streams 
within their jurisdiction from several Midland works, 

A matter which concerns the galvanised iron trade is the report 
of a Parliamentary Committee upon the hygienic aspects of the 
galvanised iron trade as carried on principally at Birmingham and 
Wolverhampton, though in other parts of the kingdom also, It is 
satisfactory to learn that the committee have not been led to a 
belief that serious consequences ensue from the inhalation of the 
mixtures of gases and vapours generated in the galvanising process. 
They do not therefore recommend that the industry should be 
scheduled as a ‘“‘dangerous trade,” but are content to make some 
suggestions of a practical character, which there should not be much 
difficulty in carrying into operation. 

Marked bars are £7 10s.; merchant sorts, £6 10s.; and unmarked, 
£5 17s, 6d. to £6 5s, For rivet iron £8 is asked ; for nut and 
hurdle sections, £5 15s.; and for hoop, £6 5s. £6 10s. 

Steel makers report that orders are abundant, and express the 
view that if the new quarter is as active as the last nine months, 
the production of Staffordshire steel for the complete year will be 
the largest ever known in the history of the trade. Basic steel 
bars, angles, and girders, are queted £6 to £6 10s., and plates, 
£6 5s. up to £6 10s, or £6 12s. 6d. Bessemer blooms and billets 
imported from other districts are quoted £4 15s, to £5 delivered, 
with about 5s, extra for Siemens, and both sorts meet with a ready 
sale, 


are values 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester. —The general opinion expressed by the leading 
representatives of the iron and steel trades in this district is that 
the outlook is in every way satisfactory. Prices both for raw and 
manufactured material have been gradually moving upwards for 
months past, and are being firmly maintained, whilst a healthy 
steady business continues to come forward. During the past week 
this all-round improvement in trade has perhaps been especially 
noticeable ; on nearly all descriptions of raw material, both in pig 
iron and steel, prices have shown a substantial advance, whilst in 
manufactured material iron bars have been put up 5s. per ton, 
and in steel there is a continued strong hardening, with makers 
generally altogether indifferent about quoting at all for new busi- 
ness, and in most cases unable to book orders for anything like 
early delivery, The coal trade also is in a similarly satisfactory 
position, the levelling - in prices with the commencement of the 
present month, both in Lancashire and other surrounding districts, 
having given a strong settled tone to the market, and strengthened 
the position of collieries generally. 

The Manchester iron market on Tuesday was well attended, and 

for all descriptions of both raw and manufactured material there 
was a brisk inquiry, with a general hardening up in prices. In pig 
iron a considerable weight of business was coming forward, and 
there were reports that one or two speculative dealers were con- 
siderably oversold, with the market very much against them. For 
lancashire brands makers were quoting late rates, but indifferent 
about selling, as they are already heavily booked. In district 
brands there was a strong upward move generally, the only excep- 
tion being No, 3 foundry, Lincolnshire, for which makers’ quota- 
tions remained at 47s, 6d., but at this figure they were very 
chary about selling. No. 4 foundry Lincolnshire, which is 
execeding!y scarce, was, however, advanced ls,, and No. 4 forge, 
of which tolerably large sales have been made recently, 6d. 
per ton, quotations being now 46s. 6d. for No, 4 foundry, 
and 45s, 6d. for No. 4 forge, net delivered Manchester. Special 
brands of Derbyshire have been advanced 2s., which means that 
they are practically out of the market; generally, however, there 
1s a stiffening up on late quotations, foundry qualities ranging 
from 51s, to 583. 6d, net a, delivered here. Middlesbrough is 
scarcely obtainable within about 3d. to 6d. of last week’s prices, 
good foundry qualities being now quoted 51s. 10d. to 52s. 4d. net, 
delivered by rail, Manchester. Scotch iron has also stiffened in 
price, Eglinton averaging 53s. to 53s. 3d., and Glengarnock 52s. 6d. 
to 02s. 9d., with American pig iron ranging from 47s. 6d. up to 
50s. net, according to brand, delivered Manchester docks. 
_ In the finished iron trade Lancashire makers have put up their 
list for bars 5s, per ton, £6 5s. being now the minimum, delivered 
Manchester district, North Staffordshire makers have not yet 
followed, and their quotations remain at £6 5s. to £6 7s. 6d., but a 
further advance is practically certain. Sheets are a trifle stronger, 
and quoted £7 2s, 6d. to £7 5s, delivered in this district, and hoops 
are firm at the advance which came into force last week, list rates 
being £6 153, for random to £7 for special cut lengths delivered 
Manchester district, and 2s, 6d. less for shipment, I understand 
that the Manchester merchants have had under consideration an 
official advance in prices out of stock of 10s. per ton, but this has been 
deferred until after the quarterly meetings. Nut and bolt makers 
report a brisk demand, and following upon the upward move in 
finished iron advances in their list rates will shortly come into 
Operation, 

Both for raw and manufactured steel there is a continued 
Pressure of orders, and in most cases it is becoming impossible for 
makers to guarantee anything like early delivery. Hematites have 
made a further upward move, 63s. being now the minimum, with 
64s, and 658, quoted for special brands, less 2} delivered here. 
Local billets are firm at £4 11s. 3d, net cash ; steel bars range from 
£6 10s. up to £6 15s., and £6 17s, 6d.; common plates, £6 15s, to 





£6 17s. 6d.; and boiler-making qualities, £7 7s. 6d. to £7 10s. per 
ton, delivered in the Manchester district, 
_ Activity is fully maintained throughout all branches of engineer- 
ing, with the exception, as previously reported, of some sections of 
the machine tool-making trade, and establishments for the most 
rt are unable to put new orders in hand before next year. 
fachine tool makers, both in the light and heavy departments, 
have work to keep them fully engaged a long time ahead ; station- 
ary engine builders are all cenaliiae busy. The same remark 
also applies to locomotive builders, and their position may be 
gathered from the fact that an inquiry for twenty-one locomotives 
and tenders combined that is now on the market can only be 
quoted for by the leading firms subject to not being put in hand for 
the next twelve months ; in fact, in one case not before the close of 
next year. Boilermakers throughout Lancashire have perhaps 
never before had so much work in hand as at present, and as one 
result of the briskness in this department the men have secured an 
advance in wages of 1s. 6d. per week, 1s. of this coming into 
operation at once, and the remaining 6d. in January next, which 
is also gg yon by a corresponding advance in prices for 
piecework. The men had demanded an immediate advance of 2s. 
per week, and 5 per cent. on piecework prices, but the above com- 
promise was mutually come to at a joint conference held in Man- 
chester last week. In other branches of engineering wages 
questions, all tending towards some upward movement, have here 
and there to be dealt with, but so far these have been amicably 
settled by representatives of the trade unions and the Employers’ 
Federation. 

Throughout the coal trade of this district the position shows a 
decided improvement upon last month, when irregularity in prices, 
owing to the partial character of the advance, to some extent in 
lancashire, but chiefly in outside competing districts, had a very 
unsettling effect upon the market, and placed the leading Lan- 
cashire collieries for the time being in a somewhat difficult situa- 
tion. The levelling up of prices at Lancashire collieries which 
had only partially carried ont the advance last month, 
and the advance in Yorkshire and other competing mining 
districts, have strengthened the position generally through- 
out Lancashire and placed the advanced prices on an 
established footing, with the result that the full list rates are now 
being readily got, and there is a steady settled tone throughout 
the trade, with a very satisfactory business doing. The better 
qualities of round coal for house-fire purposes, although still moving 
off but moderately, are in good demand, considering the exception- 
ally open season, and although the output is not in all cases moving 
away, where stocks are accumulating it is only in small quantities. 
All other descriptions of fuel are in brisk demand and moving 
away freely at the full prices. Steam and forge coals are fetching 
from 7s. 6d. to 8s., whilst for engine fuel, which is becoming 
rather scarce, colliery proprietors are not disposed to contract 
forward, except at advanced rates, and common slack now averages 
3s, 9d. to 4s.; medium, 4s, 3d, to 4s, 6d.; and the better qualities 
4s. 9d. to 5s. at the pit mouth. 

Business in the — trade is only moderate, with ordinary 
qualities of steam coal ranging from 9s, 3d. up to 9s. 9d., delivered 
at the ports on the Mersey. 

The Manchester and Northern Counties Coaltraders’ Association 
has evidently determined that the conflict with the railway 
companies, over the extra siding-rent charges on coal wagons, 
shall be fought out in the most vigorous manner possidle. The 
executive of the Association has been very largely increased, and 
I understand arrangements are being contemplated for raising a 
fund of £5000 to provide for any contingencies, and the highest 
legal assistance has been secured to represent the Association in 
the appeal which is to be carried to the House of Lords. 

I had an interview with Mr. Thos, Ashton, the general secretary 
of the Miners’ Federation, this week, and in conversation he quite 
confirmed what I intimated last week as to the recent attitude of 
some of the miners’ leaders with regard to the wages settlement. 
Notwithstanding, however, the strong opposition which had been 
shown throughout Lancashire to the settlement arrived at by the 
joint conference last week, he assured me that it is being loyally 
accepted, and a matter which has afforded satisfaction is the con- 
cession which the coalowners have made in also advancing the 
wages of the surfacemen. The original resolution passed by the 
executive of the Miners’ Federation included underground work- 
men only in the joint agreement that was to be come to, but at 
the meeting prior to the conference with the coalowners a repre- 
sentative from Nottingham moved that they should endeavour to 
get an advance also for the surface workers, as they had a large 
number of surfacemen in their union. Acting under the instruc- 
tions of the executive, Mr. S. Woods, M.P., brought this matter 
forward, and, as already stated, the coalowners met the proposition 
with a concession to the Miners’ Federation on this point. 

Barrow.—Very great firmness prevails in the hematite pig iron 
trade, and a good volume of business is offering on all hands. 
Makers are busy and likely to remain so for a considerable time to 
come, as they are not only very fully sold forward, but are 
experiencing a very active and avery steady demand. Mixed 
Bessemer numbers are quoted nominally at 55s. 6d. per ton net 
f.o.b, usual West Coast ports, and warrant iron is at 55s. 5d. net 
cash sellers, 55s, 44d. buyers. These are the highest figures 
touched for a very considerable time past. Stockg during the 
week have been reduced by 1157 tons, making the reduction since 
the beginning of the year 60,012 tons, and leaving stocks in hand 
at 124,438 tons, Forty-one furnaces are in blast, as compared 
with thirty-nine in the corresponding week of last year, but one or 
two additional furnaces are expected to be put in blast within a 
few weeks. 

Iron ore is in brisk request, and the output is still very much 
below the wants of smelters, who are obliged to restrict their out- 
put in consequence. The value of ordinary good qualities of ore 
ranges from 13s, to 14s. per ton net at mines. pak oe sorts at 
about from 10s., and best descriptions at 16s. to 17s. per ton. 
Spanish ore is not coming in so freely, and freights have increased. 

Steel makers report a very brisk business in all departments of 
their business, but it is most marked in shipbuilding material, the 
demand far exceeding the capacity of makers to deal with. The 
plate mills, both heavy and light, are busy night and day, and 
prices are firm, and are advancing. Heavy plates are at £6 5s., 
and angles are at £6. Heavy steel rails are very active, and old 
rates prevail at £4 123. 6d. per ton. In other classes of steel a 
very good business is being done, and prospects of a continuance 
of good trade are to be seen on every hand. 

he shipbuilding and marine engineering trades are very busy 
indeed, and it is anticipated with the orders in hand those in pro- 
spective business will be kept up to its present active state for 
fully three years to come. Diiring the week Messrs. Vickers, 
Sons, and Maxim launched a 7000-ton turret-decked steamer, the 
Clan Ferguson, for the Clan Line, and another similar steamer is 
building for the same firm. H.M.S. Vengeance will soon be ready 
for launching. 

Coal and coke are steady and firm, and prices well maintained. 

Shipping is busy, the exports from West Coast ports during the 
week representing 9556 tons of pig iron and 9246 tons of steel, as 
compared with 10,525 tons of pig iron and 12,014 tons of steel in 
the corresponding week of last year, showing a decrease of 969 
tons of pig iron and 2768 tons of steel. The aggregate for the 
year shows pig iron exports at 404,054 tons and steel at 411,751 
tons, as compared with 333,098 tons of pig iron and 12,014 tons of 
steel] in the corresponding period of last year, an increase of 
70,956 tons of pig iron and 61,179 tons of steel. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
OcToBER finds the Yorkshire coal trade in a somewhat firmer 
position, owing largely to the certainty of there —t no rupture 
over wages for at least a couple of years, A good deal of credit 











is given to the officials of the Yorkshire Miners’ Association for 
their courage in counselling the men to abandon their demand for 
a 10 per cent. advance. Now that the matter is definitely decided 
coalowners in the federated districts are intent on taking advantage 
of the steady trade which is confidently anticipated. In house coal 
the lull which followed the closing of the Welsh strike has passed 
away and purchases are being made more freely on winter account, 
while the focal demand has considerably increased. The weight 
sent to London, both of best and secondary sorts, is somewhat 
above the average. A feature of the end of the Welsh strike is 
the abnormal quantity of Welsh coal now coming on the market. 
This, however, has not prevented the usual October advance of 1s. 
per ton being imposed, exceptin the case of the few collieries which 
have only been able to raise the price 6d. per ton. Current quo- 
tations are now as follow :—Best silkstones, 9s. to 9s. 6d. per ton ; 
ordinary, from 7s. 6d. per ton: Barnsley house, 8s. to 8s. 6d. per ton ; 
seconds, from 7s. per ton. The export trade in steam coal is now 
within less than a month of ending ; and the demand, particularly 
for the Humber ports, is considerably above that which was 
reported at the corresponding period of last year. As the iron 
trade and the railway companies are taking supplies very freely, 
a steady business appears assured. Prices remain as before, 
Barnsley hards fetching 8s. to 8s. 6d. per ton, while seconds are 
7s. per ton. Gas coal is in exceptional request, and it is just 
possible that the gas companies may have to economise their 
stocks, as the demand at present is considerably in excess of the 
average ; indeed, in some quarters more than equal to the output. 
Prices vary so much that definite quotations are by no means 
reliable. Values range from 8s. to 9s. per ton; but coal not con- 
tracted for will fetch more money. Engine fuel continues to be 
sent very heavily into Lancashire, and values are firmly main- 
tained, good nuts making 6s. to 7s. per ton; screened slack from 
4s. per ton ; and pit slack from 2s. per ton. The coke trade has 
rarely been so brisk, all the ovens being fully employed, best 
qualities fetching readily lls. to 12s. per ton, while ordinary are 
quickly saleable at from $s, to 10s. per ton. 

In the iron and steel trade business keeps exceedingly brisk, 
makers having work on hand adequate to keep them fully engaged 
for months. A slight easing off in B and Si steels is 
attributed to the usual adverse influences associated with the end 
of the quarter. Manufacturers state that some inconvenience 
was caused by the extremely hot weather, which compelled stop- 
pages in several of the rolling mills and forges. rders have 
accumulated so seriously that the holders of them find themselves 
considerably in arrear. The sharp weather which is now prevailing 
will help to clear these off and get trade back into its normal state. 
a a of Swedish iron and steel are not coming so quickly to 
hand as could be wished, This is ca by a rise in freights 
following the Spanish war, although it is also due to the ships going 
more to the Thames than to Hull or Grimsby. The vessels from 
Sweden carry cargoes of iron and wood, and as the wood is shipped 
for London this causes loss of time in getting the iron down into 
the Sheffield district. It is stated that there is no stock of Swedish 
Bessemer in Sweden, and this keeps prices very firm. Swedish 
Siemens steel is more favoured in Germany, where itis largely used 
in articles for which Sheffield manufacturers find certain classes 
of erucible steel more adapted. At the Parkgate ironworks, 
Rotherham, a good deal of work is being done in ship-plates, and 
further material for the Admiralty. Plates for the new royal 
yacht built for her Majesty were recently rolled at Parkgate, and 
amongst the work now in hand is material for H.M.S. Implacable, 
building at Devonport. Considerable orders, not the first of their 
kind, have been placed with Messrs. Charles Cammell and Co., 
Limited, Cyclops Works, for the Lyddite shells which proved so 
effective in the great fight before Omdurman. 

The lighter trades of the city and district continue as last re- 
ported. File manufacturers are not so busy as they were. Edge 
tools, on the other hand, are in exceedingly brisk request, the 
difficulty being to obtain workmen in sufficient numbers for the 
work, In this department machinery is being more largely used 
than ever, but in spite of all the application of labour-saving 
appliances there is every sign of complaint of lack of workmen, 
particularly in the departments producing plane irons and similar 
tools, in which machinery is not used as yet. Picks, shovels, ham- 
mers, and the wide range of mining and excavating tools are all 
in very great demand, and there is no doubt as much work as 
will keep the various firms going well through the winter. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE condition of the iron and allied industries in this district 
cannot be described as otherwise than satisfactory and prosperous, 
the improvement is going on steadily, nearly every manufacturer 
has a full complement of work, indeed some have almost more 
than they can execute as promptly as is required, and there is 
every reason to believe that the activity of trade will be main- 
tained for a considerable time, there being at present no sign of a 
quieter state of affairs supervening. The work in hand assures 
manufacturers of briskness over the autumn, and the winter pro- 
mises to be a more active period than that season usually is, 
Some branches of business have never had such a busy time as the 
present is, and could do more if the capacity of their establish- 
ments permitted of it, because they have now to turn orders 
away. Especially is this the case in the steel and iron plate and 
angle trades, which have never been so brisk as for the last three 
months. 

Makers of Cleveland pig iron have almost all advanced their 
prices for early f.o.b. deliveries of No, 3 to 43s. 6d., and even at 
that they can only supply small quantities, as the stocks are prac- 
tically cleared out of this quality, and what will be made during 
the next three or four weeks will scarcely suffice to enable them 
to complete the orders they have already on their books. Seldom 
or never has there been such a dearth of No. 3, and shippers are 
much inconvenienced, because this is the period of the year when 
they want most of it. Producers would like to be able to regulate 
their make, so that they could get more No, 3, instead of a 

lethora of the lower qualities. The consumption of the latter is 
arge, but unfortunately it is not equal to the production, whereas 
the output of No. 3 is below what is needed. Odd lots of No. 3 
have this week been sold by second hands at 43s, 3d., and that 
figure is offered freely now, so that most merchants have put a 
their rate to 43s. 44d., as compared with the makers’ 43s. 6d. 
There is a wide difference between this price and the rates that can 
be realised for the lower qualities, and that decreases materially 
the average price of the pig iron that is made. No. 4 foundry can 
be bought at 41s. 6d., whereas if it was realising a price bearing 
the usual proportion to No, 3 it would be at 43s., while grey forge 
would be at 42s, 6d. instead of 39s, 6d. Moreover, it is less easy 
to sell forge iron at the lower prices than it is to dispose of 
No. 3 at the higher. No. 1 is at 44s, 6d. Warrants have been 
steadily advancing in value this week. 

Hematite pig iron in this district has at last moved up a little in 

rice, but it will have to be increased considerably more before the 
Siesta cost of production is made up. The fact that East Coast 
hematite iron has been stationary in value so long is rather sur- 
prising, taking into consideration the heavy consumption in con- 
sequence of the briskness of the steel trade, the dearer price for 
ore and coke, and also the decrease in West Coast competition. 
The makers in Cumberland, who not so long since were taking less 
for their iron than was being paid for East Coast, are now asking 
2s, 6d. more than will be taken for iron made in this district, yet 
makers here are backward about putting their prices up. is 
week they are asking 52s. 9d. for mixed numbers, and some firms 
53s. Rubio ore can hardly be had under 14s, 9d. per ton for early 
delivery here, seeing that 6s. 9d. has to be paid for freight alone 
from Bilbao to the Tees. 

The increase in the stock of Cleveland iron in Cotnal’s warrant 
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stores in September was less than might have been expected, con- 
sidering the way in which iron was sent into store during the 
earlier half of the month, when warrants were dearer than makers’ 
iron, At the close of the month 89,016 tons of Cleveland iron were 
held, the increase for the month being 1241 tons, as compared 
with a decrease of 4245 tons in August. Of hematite iron 40,137 
tons were held, decrease for month 1441 tons. 

The pig iron shipments from the Cleveland district duri 
September only reached 102,701 tons, this being over 14, 
tons less than in August, and 4200 tons less than in 
tember, 1897, while it compares with 133,442 tons in 
September, 1896, this last being the largest quantity ever shipped 
in one month. If, however, all the iron that was bought for 
delivery in September could have been sent away the export 
would have been at least equal to those of August, but they had to 
be curtailed on account of the low water in the German rivers and 
canals, which prevented the iron being sent cheaply to the interior. 
Thus the shipments over-sea only reached 57,564 tons, against 
64,760 tons in August. For the nine months the exports have 
reached 870,748 tons, this being 82,146 tons, or 9 per cent. less 
than in 1897, and 34,375 tons, or 3°7 per cent. less than in 1896, 
but no other year shows higher figures. The decrease this year as 
compared with last was caused by the falling off in the over-sea 
deliveries, which reached 458,262 tons, this being 70,784 tons, or 
13 per cent. less than last year, while the decrease on 1896 was 
10 per cent. The coastwise deliveries—412,486 tons—were 
11,362 tons, or 3 per cent. less than those of 1897. To Scotland 
317,115 tons have been sent, this being the largest quantity on 
record. But to Germany there is a large falling off, the total 
being 239,345 tons, a quantity 18 per cent. less than that of last 
year. Belgium and France also have had considerably reduced 
quantities. The exports of manufactured iron from the Tees have 
this year reached 154,796 tons, as ——— with 181,092 tons in 
1897, while those of steel were 174,657 tons, against 239,603 tons 
last year, the total being 329,453 tons, as compared with 420,695 
tons—a decrease of nearly 25 per cent. 

The finished iron and steel industries are active, and 
will in all probability continue so over the next half year; 
in fact the orders booked almost guarantee that higher 
prices are looked for. Steel plate makers have been quoting 
£6 5s., less 24 per cent. f.o.t., for ship plates, and it is expec’ 
that the makers’ ring will very shortly raise the quotation, as they 
have no difficulty in reslising the present price, and are in no 
hurry about taking further orders, as there are arrears of contracts 
to be executed. Steel ship angles are firm at £6 ; iron ship angles, 
£5 12s, 6d.; iron ship plates, £6 ; raged iron, £4 15s.; steel 
rivets, £7 15s.; common iron bars, £5 12s. 6d.; best bars, £6 2s. 6d.; 
steel sheets, singles, £7 7s. 6d. ; iron sheets, singles, £6 12s, 6d., 
all less 24 per cent. f.o.t. Heavy steel rails are firm at £4 12s. 6d. 
net at works, 

The death took place on Tuesday, at Southampton, of Mr. 
Robert Page Dorman, chief of the firm of R. P. Dorman and Co., 
Ayrton Rolling Mills, Middlesbrough. Mr. Dorman acquired these 
works from Messrs. Jones Brothers, and commenced the manufac- 
ture of galvanised sheets, a trade which he has carried on very 
successfully for several years, doing a large export business, the 
proximity of the works to the seaboard giving him an advantage 
over the Staffordshire works. 

The North-Eastern Railway Company has just completed im- 

rtant extensions at the North - road engineering works, at 

lington. The stores department has been — by the 
erection of a building 53ft. by 100ft. ; a shed’ 200ft. by s0tt. has 
been built for storing castings, and the machine shops are en- 
larged. At these works there are now 1600 hands employed ; 500 
engines are yearly repaired and kept in working order, 40 new 
engines are built, and about 100 locomotive boilers constructed. 
A new mess-room has been built for the workmen. This will 
accommodate 800 men at the breakfast and dinner hour. A chief 
steward with assistants is engaged to prepare the food brought 
by the men, and for a small sum weekly he will supply tea or 
coffee. 

The coal trade is very active in the gas coal branch, but continues 
to fall off in the steam coal department ; in fact, business in the 
latter is comparatively quiet, and the price of best Northumber- 
land steam coal has dropped to 9s, 9d. per ton f.o.b., while smalls 
may be had at 5s. 6d., ~ being little more than half the prices 
that were secured a couple of months ago. High freights are 

ing a curtail of the demand for steam coal from abroad. 
Gas coal is realising from 10s. to 11s. per ton f.o.b., and house 
coal lls, to 12s, For good blast furnace coke 14s, 9d. per ton 
delivered at Middlesbrough works had to be paid. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a stronger feeling in the iron market this week, 
and a large business is being done both in raw and manufactured 
iron and steel. 

Seotch warrants have sold from 48s. 7d. to 49s. cash, and 
48s. 94d. to 49s, 3d. one month. A moderate demand has existed 
for Cleveland warrants of ordinary iron which have been done at 
43s, 5d. to 43s, . cash, and 43s. 9d. to 43s. 10d. one month. 
Cumberland hematite warrants have been selling freely at 54s. 114d. 
to 55s, 44d. cash, and 55s. 24d. to 55s. 6d. one month. e move- 
ment in the market seems to indicate that holders of warrant iron 
are dis to stick to their holdings with great tenacity. They 
are undoubtedly justified in so doing by the statistical position of 
stocks, shipments, and home consumption, as well as by the 
amount of the output. 

Since last report three furnaces have been put out at the Clyde 
ironworks. It is supposed that these will only be out fora limited 
period, but in the meantime they help to curtail the volume of 
production, which is none too large for the present condition of 
trade, There are now 38 furnaces producing hematite, 32 ordi- 
nary, and 6 basic iron, the total of 77 thus blowing in Scotland, 
comparing with 80 last week, and 78 at this time last year. 

Prices of Scotch makers’ iron have been very firm as a whole, and 
in one or two cases they have been further advanced. Govan and 
Monkland, Nos, 1, are quoted f.o.b. at Glasgow, 49s.; Nos. 3, 
48s, 9d.; Wishaw and Carnbroe, Nos, 1, 49s, 14d.; Nos. 3, 48s. 74d.; 
Clyde, No. 1, 53s. 6d.; No. 3, 49s.; Calder, No. 1, 55s.; No. 3, 
48s, 6d.; Gartsherrie, No. 1, 55s.; No. 3, 49s.; Summerlee, No. 1, 
55s; No. 3, 50s.; Coltness, No. 1, 57s.; No. 3, 49s. 6d.; Glengar- 
nock at Ardrossan, No. 1, 53s.; No. 3, 48s.; Eglinton at Ardrossan, 
or Troon and Dalmellington at Ayr, Nos. 1, 49s. 6d.; No. 3, 
48s, 3d.; Shotts at Leith, No. 1, 55s.; No. 3, 48s.; Carron at 
Grangemouth, No. 1, 55s.; No. 3, 50s. 

There are steady deliveries of Scotch hematite direct from the 
furnaces to the steel works. This class of iron has not risen quite 
in proportion to the advance in the price of age hematite, the 
upward movement in the latter being assisted by the speculative 
condition of the warrant market. The Scotch makers will, no 
doubt, however, reap some permanent advantage in an increase of 
busi in ec tion with contracts now being arranged. Mer- 
chants quote Scotch hematite pigs 57s. per ton for delivery in rail- 
way trucks at the steel works. 

The shipments of pig iron from Scottish ports in the past week 
have been 6518 tons, compared with 3770 in the same week of last 
ep The total shipments for the present year to date are 

94,664 tons, being 1135 tons less than at this time last year. The 
arrivals of Middlesbrough pigs at Grangemouth were 6920 tons, 
showing a decrease for the week of 1927, Since the beginning of 
the year thése imports have amounted to 318,909 tons, which is 
2429 tons less the quantity imported at this time last year. 

The stocks of pig iron are hght in comparison with the amount 
of business that is being done. Taking Cumberland, Cleveland, 
and Scotland together, they show a decrease since the beginning 
of the year of about 76,000 tons, notwithstanding that there has 








been a very considerable increase in the amount of the output. 
The stock in the Glasgow warrant stores shows a decrease for the 
past week of 530 tons, and the deliveries out of all the stores indi- 
cate at the moment a steady reduction. 

The manufactured iron and steel branches continue very well 
employed. The prospects of the steel trade are particularly 
cheering. The works are kept very we J at present, and the 
contracts being fixed and the inquiries made show that there is a 
large amount of busi still in prospect e ironfounding and 
engineering trades are busy. Locomotive engineers are working 
overtime. 

During September 38,149 tons of new shipping was launched 
from the Clyde, being the la: output in the same month for 
| half a dozen years, The production of new tonnage during the 
past nine months has only been once exceeded in the history of 
the trade. It amounts to 287,557 tons, com with 207,269 
tons in the corresponding period of last year. We have to go back 
to 1883 to tind a better result, when ,077 tons were put into 
the water. An interesting feature of the business is that all the 
vessels launched on the Clyde in September were steamers, 

The coal trade is active in all its departments. The past week's 
shipments were surprisingly good, the aggregate of the whole of 
the ports being 203,415 tons, compared with 189,371 in the pre- 
ceding week, and 192,773 in the corresponding week of last year. 
During the past nine months the coal exports from Scotland show 
a total increase of 1,395,967 tons. With the exception of house 
coal for home consumption, which is quiet owing to mild weather, 
| all classes of coal are going off freely. There is a very brisk 
inquiry for furnace coals of every description. The output, how- 
ever, is so large that it has not been ible to maintain full 
prices. Main coal is quoted f.o.b. at Glasgow, Ss. 6d. to 8s, 9d.; 
splint, 9s. 6d. to 9s. 9d.; ell, 9s. 6d. to 10s.; and steam, 10s. 3d. 
to 10s, 6d. per ton. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last week the output of coal was considerable all over the 
district, but tonnage is not coming in so strongly as desirable. In 
all quarters—Rhymney Valley, Cyfarthfa, Garw Valley—stop-day 
incidents have occurred. Notwithstanding, a good bulk of coal has 
been despatched from Cardiff, Newport, Mon., and Swansea, 
Some of the late consignments from Cardiff will show the drift of 
trade :—Port Said, tons; Zanzibar, 4800; Buenos, 4800; 
| Port Arthur, 4066; Monte Video, 4000; Genoa, 7150; France, 
| 7000. One day this week a cargo of 6500 tons went to Colombo, 
and about 10,000 tons to Port Said, Buenos, and Genoa. Large 
consignments continued to coali ports this week; and a 
special feature has been the number of cargoes, varying from 
1000 tons upwards, to France. Spain is again coming into notice 
as a coal buyer, but I have not observed so much improvement as 
was expected in Russian trade. It has been a subject of con- 
versation on ‘Change of late that Russian business is likely to 
improve. 

e coal market remains unsettled, and until there is a much 
better supply of ready tonnage at Cardiff—so it is openly stated on 
’Change—this must be expected. Closing prices, mid-week, were 
as follows:—Best steam coal, 14s. 9d. to 15s.; best ordinaries, 
13s. 6d. to 14s.; seconds, 12s, 6d.; drys, lls. 6d. to 12s.; best 
Monmouthshire, 12s, to 12s. 6d.; seconds, lls, 6d. to lls. 9d. 
Special small steam, 6s, to 6s. 6d.; best ordinary, 5s. to 5s, 6d.; 
seconds and other inferior sorts, 4s, to 4s. 6d. House coals have 
not been in strong demand. A few weeks Jater may be expected 
to improve matters. Quotations are now getting full again. Best 
house, 14s, to 1is.; No. 3 Rhondda, 13s, 6d. to 14s.; brush, 12s. 6d. 
to 13s.; small, 1l1s.; No, 2 Rhondda, 10s. 6d. to 11s.; through and 
through, 8s. to 8s. 6d.; small, 5s. 6d. to 6s. 6d. Coke in good 
demand, prices unchanged, Patent fuel, 12s. to 13s, Pitwood is 
not coming in freely to Cardiff, prices strong, 19s. to 20s. New- 
port, Mon., is importing pitwood more freely both from Ireland 
and France. 

Swansea quotations for anthracite remain much about the same, 
best varieties being firm at 14s, 6d. to 15s. 6d.; seconds, 13s. to 
13s, 3d.; ordinary large, according to quality and selection, 11s. 6d. 
to 12s.; small rubbly culm, 5s, to 5s. 3d.; patent fuel, 11s, 6d. to 
12s, Trade in patent fuel is getting exceptionally brisk at 
Swansea. Last week the exports exceeded 14,000 tons. Work in 
the Llansamlet and Birchgrove collieries is again becoming brisk. 
A singular accident occurred last week at Pentre in the lamp 
room. The floor is stated to have been saturated with oil, and by 
mischance a light falling upon it caused a fire which was not overcome 
until 400 lamps were destroyed. 

At Hafod colliery, Rhondda, a few days ago a collier was 
charged with taking dry compressed powder into the wees i and 
as this is a fiery pita terrible explosion might have resulted. He 
was senten to three months’ hard labour, the magistrate 
remarking that the offender could not afford to pay fines and 
costs, 

Coal explorations are on foot in Monmouthshire, and lately a 
mineral estate of = acres in the parish of Eglwysilan was sold to 
a Cardiff capitalists for £6000. 

Blaenavon is getting in large stocks of ore from Bilbao, and the 
Patent Nut.and Bolt Works, Newport, are figuring in the same 
direction. Swansea imported last week 1150 tons of pig and 1500 
tons of iron ore. In the Swansea valley the production of steel 
was in excess of the previous week. At Cwmfelin both furnaces 
are reported as doing well; five also were tapped regularly at 
Landore, two at Millbrook, and four at Pontardawe. In this age 
of large furnaces—the foresight of American ironmasters being 
well followed —it is of interest to note that the output of the large 
furnace at Pontardawe has been phenomenal, exceeding by a long 
way anything previously known in the district. Work has com- 
menced on a new furnace at Messrs. Fry, Everitts, and Co.’s 
works, which is expected to revolutionise the mode of treating 
sulphide and other ores. It will be a calcining and agglomerating 
furnace combined, and dispense with a large number of hands 
which hitherto had to be engaged for this class of cupola. The 
bottom will be so constructed as to be kept continually revolving 
when in blast 

In unison with the improved tone noticeable in the iron and steel 
trade of the country, Wales indicates a strong likelihood of not 
being behind. 

On bm mid-week, Swansea, the number of buyers present 
from several centres was marked. Pig iron continues to sirens, 
leaving off all round 6d. per ton better than last week. ‘the de- 
mand for iron was stated to be strong, both for home consumption 
and for shipment, while there is a continual falling off in stocks, 
Manufacturers are well booked for orders for all classes of iron 
and steel. Rails — figuring. 

In tin-plates the iness continues to be from hand to mouth. 
The increased price of pig iron is expected to tell upon the price 
of plates, Last week the shipment was better; nearly 42,000 
boxes ; received from works, 46,296 boxes. Present stock, 188,049 
boxes. General quotations, mid-weex, were as follows i—Pig iron, 
Glasgow warrants, 48s, 10d. and 48s, 94d. cash buyers; Middles- 
brough, No. 3, 43s, 64d. ; other numbers in proportion ; hematite 
warrants, 55s. 24d. for mixed numbers ; Cumberland according to 
brand. Welsh , £5 12s, 6d, to £5 15s.; sheet iron, £6 10s, to 
£6 15s, f.o.t.; steel rails, heavy sections, £4 12s. 6d. to £4 15s,; 
light, £5 5s. to £5 12s, 6d.; steel sheets, £6 10s. to £6 15s.; 
Bessemer steel bars, £4 10s.; Siemens tin-plate bars, £4 10s, Tin- 
plates: Bessemer steel cokes, 10s. 3d. to 10s, 6d.; Siemens coke 
finish, 10s. 6d. to 10s, 9d.; ternes “ee double box, 23 by 20 C, 
18s, 6d., 18s, 9d., 19s. ; finished black plates, £8 to £8 10s.; Canada, 

7 to £7 10s.; block tin, £75 5s, to £75 11s, 3d. English lead, 
£13 ; Spanish, £12 17s, 6d. Burry Tin-plate Works, which 
have been closed for some years, are on the market again, and are 
to be offered for public auction. I hear, too, that the proprietary 
of the Vernon Works, Briton Ferry, are open to negotiate for 





ee 
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the sale or lease of the works. ‘The number of mills 
work in the Briton Ferry district remain the same, but the at 
look is bad, The output of hematite iron at the Briton Ferry woe 
continues satisfactory, and the make of steel bars about an ave orks 
In the Llanelly district the introduction of a patent tinning 
machine at the Old Castle Works is to be followed at other w, one 
making the prospects for tinmen additionally bad. One gratify; 
occurrence in connection with tin-plate is the re-start of the 
Morriston and Midland Works. Fires were lighted on Tuesda 
and the millmen will at once begin working. Tin-house men y 
follow in due course, A few days ago several batches of - 
workmen left for America, to strengthen, unfortunately, the ah 
of energetic competitors, 

The express service on the Cambrian lines came to an end 
September 30th, and it is but common justice to say that = 
enormous number of men have been conveyed to all holiday roading 
without a hitch. Not a solitary accident has marred the work 
and the connections have been worked with smoothness anq 

unctuality. The service was linked with the local traffic by 

ereford, Newport, Cardiff, and the iron and coal district gree 
rally, and though affected by the strike, was yet considerable, 
Mr. Denniss and his staff have had a meritorious season, and 
have brought the minor lines of North Wales and the coach traffic 
of notable routes and passes well to the front. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Bustness in the various branches of the iron and allied trades is 
progressing most satisfactorily. Orders are plentiful in 
every department, and the firms, though often working double 
shifts, find it difficult to pean the requirements of their cys. 
tomers. Extraordinarily g: reports are being received cop. 
cerning the business that is done on the Rhenish- Westphalian iron 
market, demand being brisks while quotations show much firmness. 
with a rising inclination in many instances ; the tendency allround 
is very hopeful. Ata meeting held in Cologne on the 29th of last 
month, ‘‘the convention of German wire nail works” was formed 
their sales beginning from the Ist of October. : 

The pig iron trade in Silesia remains comparatively quiet, but 
is, generally, exhibiting much firmness as regards quotations, A 
strong, healthy tone is reported to prevail throughout all branches 
of the manufactured iron department. Contracts come in very 
freely, and so makers are getting somewhat indifferent about 
selling, the more so because prices, though on the whole fairly 
remunerative now, are likely to continue to move further upwards 
under present circumstances. Heavy orders have been booked in 
the plate and sheet trade. In bars, girders, and railway material 
demand is exceptionally good, while activity at the iron foundries 
and locomotive shops increases from week to week. In blooms 
and ingots consumption is decidedly py than output, though 
the latter has been considerably raised of late. 

Production of pig iron in Germany, including Luxemburg, is 
statistically stated to have been for August of present year, 
616,773 t., of which 134,600 t. were forge pig and spiegeleisen, 
40,634 t. Bessemer, 329,269 t. basic, and 112,270 t. foundry pig, 
In July of p t year production ted to 620,584 t., while 
in August last year 569,461 t. were produced, From January lst 
to August 31st of present year 4,836,098 t. have been produced, 
against 4,481,034 t. for the same period the year before, 

Business in coal and coke continues strong and healthy ; quota- 
tions have not changed. During the last week in September a 
serious accident occurred in the colliery ‘‘General Blumenthal,” 
in Recklinghausen, baja org seventeen men were killed, while 
three received severe and six slight injuries. 

On the Austro-Hungarian iron market the tone, generally, is 
better than it was ; in some branches, at least, inquiries have been 
coming in more freely. Heavy plates and structural iron meet 
with a regular demand, whereas the steel trade continues flat. In 
yo | and in the Alpine districts business in nearly all sorts of 
iron and steel is weak, only the locomotive and wagon shcps form 
an exception, being fairly well provided with orders for immediate 
as well as forward delivery. 

Production of pig iron in Austria is stated to have increased 
—— since 1848, being for that year 1,455,467 q., while output 
in 1896 amounted to 8,440,023 q. In Upper Austria and in the 
Bukowina production of pig iron has ceased entirely ; in the Tyrol 
it decreased from 31,5 . in 1848 on 4287 q. in 1896, and in 
Galicia went down from 27,897 q. on 19,512q. In Moravia, on the 
other hand, output in pig iron was fourteen times higher in 1896 
than in 1848, in Bohemia eight times, in Austrian-Silesia nine 
times, in Styria four times ; in Carinthia and Carniola production 
of crude iron was about twice as high in 1896 as in 1848 ; 62 per 
cent, of output fell to the southern provinces in 1848, while 38 per 
cent, fell to the northern districts. In 1896 it was quite the 
reverse, 38 per cent, falling to the southern and 62 per cent. to the 
northern provinces, In 1 the average price of pig iron was 
6°70fl. per 100kilos., while 3°54 fl. only were quoted in 1896, 
which is equal to a decrease of 47 per cent. In 1848 production of 
pig iron in Austria amounted to 1,455,467 q., the number of men 
employed being 9744 ; in 1896 8,440,023 q. were produced and 
6280 men ee 

French makers of iron and steel have been doing a healthy sort 
of trade during the last few weeks ; prices show considerable stiff- 
ness, but no advance can be reported to have taken place. 

In Belgium nearly all sorts of raw and manufactured iron are 
moving away freely, home demand being good; on foreign 
account too, a fair amount of business is done, rails only are 
reported to be in somewhat languid request. 

According to the Wiener Tageblatt, concessions have recently 
been granted to Russia for the laying down of railways in Persia. 
It has not, however, been stated whether this concerns the Russian 
Government, or whether the concession has been granted to 
Rassian financiers, 

= pa in coal to Genoa is reported to have been, since 1882, as 
under :— 





Tons. | Tons. 
1882 . - 718,881 | 1890 .. 1,496,632 
1883 . 869,095 | 1891 .. 1,463,657 
1884 . 857,774 | 1892 . 1,529,153 
1885 .. 1,048,156 | 1893 . 1,610,881 
1886 . 1,047,156 | 1894 . 1,867,607 
1887 . 1,196,188 | 1895 . 1,823,384 
1888 . 1,292,246 | 1896 . . 1,892,854 
1889 1,278,797 | 1897 . 1,109,862 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal is easier, owing to the want of ready tonnage. House 
coal is in fair demand. ers plentiful, but tonnage scarce. 
r ist were :—Coal: Foreign, 


Exports for week og | Octobe: 

55,391 tons ; coastwise, 13,475 tons. Imports for week ending 
October 4th were :—Scrap iron, 382 tons; pitwood, 2050 loads ; 
3 cargoes deals ; pig iron, 3508 tons ; iron ore, 3350 tons ; cement, 
400 tons, Steel rails and tin-plate bars are in good request at firm 


rices, 
“ Coal: Best steam, 11s, 6d. to 12s.; seconds, 11s.; house coal, 
best, 13s,; dock screenings, 7s.; colliery small, 5s, 6d. to 6s.; 
smiths’ coal, 8s. Pig iron: Scotch warrants, 49s, 1d.; hematite 


warrants, 55s. 5d., f.0.b. Cumberland ; Middlesbrough, No. 3, 
43s, 8d. prompt. Iron ore: Rubio, 13s. 9d.; Tafna, 13s, to 13s. 3d 


Steel: Rails, heavy sections, £4 12s. 6d. to £4 15s.; light ditto, 
£5 10s. to £5 12s, 6d., f.0.b.; Bessemer steel tin-plate bars, £4 10s.; 
Siemens steel tin-plate bars, £4 10s., all delivered in the district, 
cash. Tin-plates: Bessemer steel, coke, 98. 9d.; Siemens—coke 
finish—10s, Pitwood, 20s. 6d.’ to Zils, London Exchange 





Telegram: Copper, 52s. 12s, 6d. Straits tin, £75. Freights very 
firm from al ports, 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, September 27th, 

Tue reports of railroads running between New 
York and Chicago show for August an increase of 
freight of 11 per cent. over same month last year. 
The great central regions of the United States 

doing a larger business than last year ; but 
the Atlantic, Gulf, and Pacific Coast States are 
not much ahead of last year. ‘ 

The tin and tin-plate production for the first 
half of current year is 000,000 lb., while for 
all of last year it was £75,000,000 Ib,, and 
369,000,000 Ib. in 1896. These figures indicate a 
production for 1898 of 750,000,0001b. ‘The Lake 
Superior ore production for 1897 was 12,463,793 
tons ; pig iron, 9,652,080 tons ; Bessemer ingots, 
5,475,310 tons ; open hearth steel ingots, 1,608,671 
tons; structural shapes, 583,790 tons ; plates, 
1,207,286 tons ; rolled iron, except rails, 5,353,836 
tons ; rails, 1,647,892 tons, 

The general iron trade is active, and an advance 
in prices is regarded as probable. Consumption 
requirements are expanding in all directions. 
Blast furnace production is being increased, and 
within a week orders for export were 40,000 tons. 
Finished products are in greater demand than for 
years. Plates and shapes are strong. Wire and 
cut nails are higher. Merchant steel of all kinds 
is selling for more money, without being advanced 
formally. ‘Tin and terne plate makers are pur- 
chasing very large supplies. Bar iron buyers are 
trying to make terms for deliveries of common 
iron all winter, on the basis of one per ceut. per 
pound. Steel rails are again in active demand, 
and the last quarter of the year will witness quite 
ademand for 1899 delivery. There is also a great 
improvement in the demand for machinery, and 
al] manner of equipments, 








LAUNCHES AND TRIAL TRIPS. 

On Wednesday, September 28th, Sir Raylton 
Dixon and Co,, Limited, launched from 
their Cleveland Dockyards, Middlesbrough, a 
small passenger steamer, built to the order of the 
Empreza Nacional de Navegacao ’ Vapor, of 
Lisbon. Her dimensions are 116ft. by 20ft. 6in. 
by 93ft. moulded, and she is intended for the 
company’s trade on the West Coast of Africa. 
The dining-room, smoke-room and accommoda- 
tion for first-class passengers are situated aft. 
They will be handsomely fitted up and provided 
with every convenience for the comfort of passen- 
gers ina hot climate. Triple-expansion engines 
will be fitted by Messrs. the North - Eastern 
Marine Engineering Company, Limited, of Sun- 
derland, having cylinders 10in., 16in., 25}in., 
by 194in, stroke, supplied with steam by a 
large boiler working at 180)b. On leaving the 
ways she was named Principe. 

On the 27th ult., the steel screw steamer Ceres, 
built by Messrs. Wm. Gray and Co., Limited, for 
Messrs, Schmidt and Hansen, of Flensburg, went 
for her trial trip. The steamer has been built for 
the timber and general cargo trade, and takes 
Lloyd’s highest pone Her dimensions are :— 
Length overall, 280ft.; breadth, 39ft.; depth, 18ft. 
2in, She has a half-poop raised quarter deck, and 
partial-awning deck, with houses on deck for 
cabins. ‘The hull is built with deep framing and 
cellular double bottom, and the equipment is of 
the most improved description, including steam 
windlass, steam steering gear, four steam winches, 
&c, She is fitted with triple-expansion engines, 
manufactured at the Central Marine Engine 
Works of Wm. Gray and Co., Limited, having 
cylinders 19in., 304in., and 5lin., with a piston 
stroke of 36in. Steam is supplied by two steel 
— working at a pressure of 160 lb. per square 
inch, 

Messrs. Wm. Simons and Co., Limited, 
Renfrew, launched complete on the 29th ult., the 
first of two powerful steam hopper barges, which 
they have constructed for the Thames Conservancy 
under the direction of the well-known naval 
architect, Mr. George Eldridge, formerly of the 
Clyde, now of London. The dimensions are a3 
follows :—Length, 190ft.; breadth, 30ft.; depth, 
loft. 3in., having a hopper capacity to carry 
about 1000 tons of dredgings, The vessel is 
propelled by one set of triple expansion engines 
and two return tubular boilers of about 1200 
indicated horse-power, working pressure 160 1b, 
Special appliances are pees Fy to work the 
hopper doors by steam power from independent 
engines, placed at forward end of the hopper, 
also steam windlass forward and capstan aft. 
Cabins are fitted at after end of the vessel for the 
officers, the crew being located forward. The 
vessel was launched complete with steam up ready 
= work, and will leave for London in a few 

ays, 

Messrs. Furness, Withy, and Co., Limited, 
launched from their Middleton Shipyard, Hartle- 
pool, on Eatertieg, October Ist, the fine steel 
screw Jandleshoe, of the following 
dimensions :— Length, 352ft. by 47ft. by 
29ft. 10in. She has been built to the order of 
Messrs, Bennetts and Co., Grimsby, and is con- 
structed throughout of Siemens-Martin steel, with 
a large measurement and deadweight carrying 
capacity of about 6250 tons, being classed 100 Al 
at Lloyd’s. Six powerful steam winches, donkey 
boiler, patentsteam steering gear amidships, screw 
gear aft, direct steam patent windlass, stockless 
anchors hauling into hawse pipes, and other 
modern appliances are fitted for the handy 
working of the ship. The saloon and cabin, 
pore accommodation for the captain, is 

andsomely finished in polished hardwood. The 
vessel will be ri as a two-masted fore-and- 
aft schooner, and fitted with triple-expansion 
engines by Messrs, Sir Christopher Furness, 
Westgarth, and Co., Limited, Middlesbrough. 

On Thursday afternoon, the 29th ult., the 
8.8, Lemgo, which has been built to the order of a 
Newcastle firm, was launched from the shipbuild- 
ing yard of Messrs, Craig, Taylor, and Co., Thorn- 
aby-on-Tees, She is a handsomely modelled steel 
screw steamer of the following dimensions, viz.— 
204ft, by 37ft. by 18ft. depth moulded, built to 
the highest class in Lloyds, under special survey. 
The vessel has a long raised quarter deck aft, 
bridge, and topgallant forecastle, and is 
constructed to carry about 2200 tons on a very 








light draught of water. She haslargecubiccapacity, 
and is equipped with four double-powered steam 
winches, patent direct steam windlass, patent 
steam steering gear amidships, screw gear aft, 
large donkey boiler, &c. She is rigged asa fore- 
and-aft schooner, with telescopic masts, and has 
all the latest improvements. Her engines have 
been constructed . Messrs. MacColl and Pollock, 
of the Wreath Quay Engine Works, Sunderland, 
and are of the following sizes :—18}in., 30in., 49in. 
by 33in., with two large boilers 160 lb. pressure, 
which will give her a speed of ten knots loaded 
on a very small consumption, 

On Thursday, September 29th, Messrs, W. 
Gray and Co., Limited, Hartlepool, launched a 
fine large steel screw steamer which they have 
built to the order of Messrs, W. H. Cockerline 
and Co., of Hull. She will take Lloyd’s highest 
class, and is of the following dimensions :— 
Length overall, 336ft.; breadth, 48ft. 6in.; and 
depth, 24ft. 10in. The deck erections consist of 
a full poop, long bridge, and topgallant fore- 
castle. The saloon and captain’s and officers’ 
rooms will be fitted upon the bridge. The bull 
is built on the ‘‘ deep-framing” system, and has 
a cellular double bottom for water ballast. Three- 
cylinder triple-expansion engines are being sup- 
plied by the Central Marine Engine Works, 
and they will develope over 1200-horse power. 
The cylinders are 24in., 38in., and 64in. diameter, 
with a piston stroke of 42in., and two extra large 
steel boilers, having a pressure of 160 lb. per 
square inch, will give an ample supply of steam. 
The construction of the ship and machinery has 
been under the superintendence of Mr. George 
H. Strong, M.I.N.A., of Hull, on behalf of the 
owners, and the steamer was named the Britannic 
by Miss Woodhead, of Hull. 

On the 29th ult., Messrs, Ropner and Son, 
Stockton-on-Tees, launched a fine steel screw 
steamer of the following dimensions, viz.:—Length 
between perpendiculars, 322ft.; breadth extreme, 
4lft. 6in.; depth moulded, 24ft. She has been 
built to the order of a Norwegian firm, for whom 
Messrs, Ropner and Son have already built several 
steamers. The vessel has a part-awning deck, 
poop, and raised quarter deck, The saloon will be 
fitted up in the poop, and the accommodation for 
the engineers and officers will be provided in an 
iron deckhouse amidships, the crew being berthed 
in the forecastle as usual. She has a double 
bottom on the cellular principle for water ballast, 
and has been designed to carry a deadweight 
cargo of 4700 tons on Lloyd’s summer freeboard. 
She will have all the most recent appliances for 
the expeditious and economical loading and un- 
loading of cargoes; has direct steam windlass, 
steam steering gear amidships, with powerful 
screw gear aft, four large steam winches, with 
a large multitubular donkey boiler, stockless 
anchors, &c. She will be fitted with a set of 
triple-expansion engines by Messrs. Blair and 
Co., Limited. Mrs. Hansen, the wife of the 
superintending captain, gave the steamer the 
name of Alf. 

Her Majesty's 30-knot torpedo destroyer Orwell 
was launched from Messrs. Laird Brothers’ Works, 
at Birkenhead, on the 29th ult. The boat was 
named by Mrs, G. M. Jackson, daughter of the 
late Mr, , Sse Laird. The Orwell is the fifteenth 
30-knot destroyer built by Messrs, Laird, as ten 
have already been delivered to the British 
Admiralty and four to the Chilian Government. 
Messrs, Laird have also in hand H.M.S. Glory, 
first-class battleship of 13,000 tons and 
13,500-horse power ; H.M.S. Express, experi- 
mental destroyer of very high speed ; H.M.S. 
Mutine and Rinaldo, two sheathed sloops of the 
Condor type ; a set of 15,000-horse power engines 
for H.M.S. Implacable, first-class battleship 
building at Devonport dockyard, and also a high- 
speed destroyer for a foreign Government, all of 
which are being fitted with water-tube boilers. 
New boilers of their own latest type are also 
being made for H.M. cruiser Blanche. For the 
construction of these water-tube boilers an 
additional shop has been recently erected and 
—— with the necessary tools. The new 

le steamer Princess of Wales, building for the 
South-Eastern Railway Company’s Folkestone and 
Boulogne service, is a completed, and has had 
such a satisfactory preliminary trial that the 
company have ordered another larger and faster 
paddle steamer of the same type. 

On Wednesday, 28th September, there was 
launched from the shipbuilding works of Messrs. 
John Scott aud Co., Kinghorn, a steel screw 
steamer built to the order of Messrs, Bailey and 
Leetham, Hull. The vessel has been built to 
Lloyd’s highest class for well-deck steamers, 
having large strong portable hatch fitted over 
well, and is provided with deep ballast tank 
amidships and trimming tank in after peak. 
Her dimensions are :—Length between perpen- 
diculars, 237ft.; breadth moulded, 34ft.; depth 
moulded, 17ft. 9in.; gross oa 1415 tons ; 
registered tonnage, 814 tons. The vessel has 
accommodation for about forty first-class pas- 
sengers in state-rooms on the main deck amid- 
ships, and a large saloon on the long poop deck, 
handsomely fitted up in oak. Accommodation 
for officers is provided aft and for the crew 
forward, and master’s accommodation consists of 
a deck-house on bridge deck over the saloon. 
This, along with the smoking-room for passengers, 
which is zs on bridge deck, is fitted up in oak. 
She has four large hatches and cight steam 
winches with derricks to each, working on large 
cargo posts, and is in every way designed for the 
easy and quick handling of cargo. The windlass 
is direct-acting, by Messrs. erson, Walker. 
The steam steering gear is placed at aft end of 
casing, and is of the builders’ latest improved 
ba og The ship is rigged as a schooner with two 
pole masts of wood. The engines are of triple- 
expansion type, cylinders 20in., 32in., and 54in., 
ry 86in. stroke, two boilers, 14ft. by 11ft., and 
180 Ib, steam pressure. The engines are made 
by the builders, and are fitted with all the latest 
improvements for economical working. 








In the South Australian House of 
Assembly the Minister of Works has moved the 
second reading of a Bill authorising the construc- 
tion of a railway to connect the Great Northern 
line with the Queensland border, says a Times 
cable from Melbourne. The en A length of 
the line is 263 miles, and the estimated cost is 
£1,250,000, 





THE PATENT JOURNAL. 
Condensed from “The Illustrated Official Journal of 
Patents.” 

Application for Letters Patent. 

*,* When inventions have been ‘‘ communicated” the 


name and address of the communica’ are 
printed in italics. _—— 





2lst September, 1898. 
20,027. CHANGING ADVERTISING Sions, A. D. Douylas, 


mdon. 
20,028. Ciaar Casz and Cicar Cutter, J. G. Glover, 


ndon. 
20,029. ELecrric Batrerixs, W. 8S. Rawson, London. 
20,030. Means for Prorectinc PxHEAsaNTs against 
PoacuErs, F. W. Golby.—(G@. A. Zichy, Austria- 
Hungary.) 
20,081. Measurine Apparatus, C. 8. Robinson and F. 
W. Jordan, London. 
20,032. Samp.e Baas, L. H. Straker, London. 
20,038. Maxina Fo.pinc Cuarrs, H. L. C. F. Ihde, 
London. 
26,034. Twistinc Gear for Rock Dritts, F. J. Badge, 
London. 
20,085. Green Bone Cutters, H. A. Hannum, 
London. 
—_— Cement Roorinc Titt Presses, A. Weil, 
ve 5 
20,087. Makino Imitation Enamets, R. Lokesch, 


1. 

20,088. Device for SuspenpiInc GaRMENTs, P. A. Aubin, 
Liverpool. 

20,039. Guarp3 for Crrcutar Saws, T. Thornton, 
Manchester. 

20,040. Liguip - EXTRACTING Press, A. Flesch, Man- 
chester. 

20,041. Taps for Beer Barrets, O. T. Hobday, Bir- 


ming! . 
20,042. CycLe Hanpies, T. R. Clarke, sen., T. R. 
ke, jun., and J. R. e, Birmingham. 
—_ SuGarR-WaFER Makino Apparatvs, G. 8. Baker, 

mdon. 
20 044. ArTiric1AL Ruspper, J. Deborde, London. 
20,045. Hats, M. R. M. Anderson, London. 
20,046. Bo A. C. C. Liardet, London. 
20,047. RENDERING Paint INDELIBLE, La Societé 
a Ainé et Ses Fils and P. E. Guibillon, 
mn. 


mdo’ 

20,048. Steam Traps, C. and A. Edmeston, Man- 
chester. 

20,049. Evectric Sarety Fuses, W. L. Wise.—(7he 
Actien-Gesellsckast Elektricitactswerke [vorm. 0. L. 
Kummer and Co.), Germany.) 

20,050. Propuctnc Cupric Acetate, A. Gutensohn, 
London. 

—, InrLatTinec Devices for Tires, A. I. McCullah, 


mdon. 

20,052. Hair Brusues, J. Nicholson and W. Denney, 
London. 

20,058. SeLtr-cLosinc Napkin Rives, E. Jeanneret, 
London. 

20,054. Borries, F. W. Waide, London. 

20,055. Door Cueck, B. T. Smith, ee 

20,056. Preventinc Access of Arr to Liquips, D. 
Clibborn, London. 

20,057. Carsipg CartTripces, B. H. Wallin and R. de 
Wendel, London. 

“—- Soar for Parger Sizinc, H. Hampel and V. 
Zam) mn. 


3 on. 

20,059. Ting Pumps, W. H. Belcher, London. 

20,060. Lirg-savinc Device, J. P. Croft and J.T. Onions, 
London. 

20,061. Ink-we.is, R. G. Dorrance, London. 

20,062. Stzzrers and Rai Fasreninos, A. B. Allen, 
London. 

20,063. CoLouriNG Matrers, B. Willcox.—(The Badische 
Anilin and Soda Fabrik, Germany.) 


22nd September, 1898. 
20 064. Paint Brusues, N. P. Hibbit and J. Mason, 
Lond 


ion. 
20,065. WHEEL ATTACHMENT, E. Flemons, Northamp- 
to 


mn. 

20,066. Cyvc_z Stanp, W. Hayhurst, Burnley. 

20,067. WatLet Camp Stoou Seat, T. W. E. Higgens, 
London. 

20,068. Execrric Arc Lamps, H. G. Cotsworth, Wim- 
bledon. 

20,069. Steam Generators, W. G. Bungeroth and W. 
Tyrer, Liverpool. 

20,070. Macnine for SHapinc Couiar Srvups, 8. Meg- 
gitt, Sheffield. 

20,071. Cycte Lamps, A. E. and J. R. Coombs, Bir- 
mingham. 

20,072. Driving Gear for Cycie3, J. Fitzgerald, 
Glasgow. 

— Spirtoons for Carriaces, W. L. Rogers, 


lasgow. 
20,074. Caancine the Gear of a Cycue, R. Fullerton, 
samme —_ Macuine Gear, J. and A. Herriot, 
ame rE Apparatos, A. W. Pilling, 
20,017, Heatp VaRNISHING BrusHes, J. Astley, 
= Gavtrany Pips Joint, J. Hopper, Steckton-on- 


‘ees. 
20,079. Fittrinc Cuatn WHEELS to Cyrcuxs, R. Wood, 
indsor. 


20,030. Cycuz-privinc Mercuanism, W. Clayton, 
Wolverhampton. 

20,081. PrRepaRinG Corrosive SusLimats, P. Stern, 
anchester. 


20,082. Fixinc Motors to Cycies, H. Austin, Wolver- 
hampton. 

20,083. FLUID-PREssURE Enornes, H. Austin, Wolver- 
ham 


pton. 

20,084. Tanpem and .CarrierR Cycies, W. Ivy-Rogers, 
Birmingham. 

20,085. Pygzumatic CycLe Tires, G. and E. A. Evans, 
Worcester. 

20,086. TreaTiNG Parsrrin Scaug, J. Armour and F. 
Alison, Glasgow. 

20,087. Gaszous AmmoniA, B. Fiffard, Hemel Hemp- 
stead, Herts. 

20,088! Practice Tarcets fur Suvotinc, VU. Horton, 


Ow. 

20,089. Steam GeneRaTOR, H. Grafton.—(W. 2. Gra/- 
ton, Egypt.) 

20,000. Sarety Lerrer Box, I. J. Lee and G. Goring, 


mdon. 
20,091. Suerr Bracket, J. A. Kennely-McGregor, 
ondon. 
eg en Srerivistnc Mirx, H. K. Morgan-Browne, 
ndon. 
20,093. Sarery Pocket, L. Young, London. 
094. Szats for Tramway Cars, T. J. Kyland and E. 
jird, London. 
20,095. ATTACHMENT to an AspomiNaL Barxt, E. H. 
Barrett, London 


20,096. CompineD Mup-ouarp for Bicycuss, J. J. de Z. 
arshall, London. 

20,007. CLOTH-BREADTHENING Macuinzs, A. B. Wilson, 
wn. 

20,008. Suips’ Propeiuzrs, R. J. Rae, London. 

20,009, Srzam Tursines, J. H. K. McCollum, London. 

20,100. Printinc Desicns upon TixEs, C. H. Temple, 


20,101. WEATHER Cuevks for CasemMENTs, W. Youlten, 
Lor 


20,102. Pgrcussion Fuses, E. Bainbridge, London. 

20,108. Brus for Cieaninc Tuses of Boruers, A. J. 
Boult.—(J. M. Terme, France.) 

20,104. Proputsion of VessELs, M. H. C. Shann, 
London. 

20,105. Comsrygp Tosacco Pipgs and Wuist.zs, J. and 
W. Argyle, Nottingham. 





20,106. Rotary Enotnes, 8, Quincey, London. 

20,107. Meratiic Fotpinc Crate, R. 8. Moncaster, 
Kingston-upon-Hull. 

—— Pywevmaric -TrRE Isrcators, W. A. Hildreth, 


ngham. 
20,109. Wiypow - sasH Fastener, B. T. Smith, Bir- 


ming! ; 

—_— Vatve Mrcuanism, A. W. and Z. W. Daw, 
mdon. 

20,111. Printinc Macuivyes, J. Michaud, London. 

20,112. Currine SHox Laces or Srraps, P. Gohring, 


ndon. 
20,118. Vacuum Dryinc Apparatus, E. Storch, 
mndaon. 
20,114. CHuimney Cowis or Caps, R. Kowalski, 
Londo: 


nm. 

20,115. Woop and Composition Panes, W. P. Thomp- 
son, Liverpoo! 

20,116. THzRMomETERS, T M. hg omg Liverpool. 

20,117. SaeeT Merat Tusss, W. Trapp, London. 

20,118. Pourirication of Sewace Errivents, R. H. 
Reeves, London. 

20,119. Krres, W. 8. Baker, London. 

20,120. Cupspoarp and Drawer Locks, O. Hass, 
London. 

20,121. Fzrruies, W. D. Dines, London. 

20,122. Geneeatine AceTyLene Gas, B. H. Wallin and 
B. R. de Wendel, London. 

20,123. Prerparinc Horse3sHors with Pivas, G. 
Wartnaby, London. 

20,124. Morticz Gauoes, J. H. Ellis, London. 

20,125. Lirtivc Apparatus for Water Sewaceg, [. 
Shone and E. Ault, London. 

20,126. Ticket-Issuinc Apparatus, E. B. Hedley 
London. 

20,127. AceTyLenge Gas, L. Jacot.—‘E. Pellaton, 
Switzerland.) 


28rd September, 1898. 


20,128. AvuTromatic Rampway Brakes, F. A. Perry, 
Kingston-on-Thames. 

20,129. Szcurine the Enns of Mgrat Rops, B. Haskell, 
Kingston-on-Thames. 

20,130. Rocxinc CHairs, J. H. Fink, Kingston-on- 
Thames. 

20,131. Automatic Swircues for Raitways, J. L. 
Calame and V. Beffa, Kingston-on-Thames. 

20,182. Lerrer-copyinc Books, C. Lenzen, Germany. 

20,133. Cycte Brakes, W. Pennington, Belfast. 

20,134. ConTROLLING the Fiow of Warsr, M. J. Silver, 
London. 

20,135. Dryinc Apparatus, R. Frentzel.--(L. Trails, 
Austria-Hungary.) 

20,136. Mepicine Borrvzs, T. and M. Mitchell, Shaw, 
near Oldham. 

20,1387. Txapots. J. Robinson, Ipswich. 

20,138. BorLer Furnaces, J. Cooper, Manchester. 

20,139. Meta. Tuses, T. Barton, Manchester. 

20,140. Waterine Streets, A. R. Jenkins, London. 

20,141. Lusricatinc Box Axuzs, C. Mainwaring, and 
R. and J. Laidlaw, Manchester. 

20,142. Renovatine Fasrics, &c., W. A. R. Peacock, 
Bradford. 


‘01 
20,143. CyvcLe Sappues, J. B. Brookes and J. Holt, 
Birmingham. 
20,144. Impressinc Patterns on Paper, J. B. Brooks 
and J. Holt, Birmingham. 
20,145. Brakes for Rattway Piatrorm Trucks, R. 


Roberts, eee 
20,146. Dossres for Looms, R. H. Place. Halifax. 
20,147. Guarps for CrrcuLar Saws, F. and R. Tayler, 
Bury St. Edmunds. 
20,148. Dicainc Macutng, B. de Szwantowski, Glasgow. 
20,149. CapsuLinc Macuting, J. Paterson, G! iw. 
— Setr-actinc Mutes for Sprxnine, J. Pickford, 
an r. 
= Ovut-poor Seat Cover, H. A. Dean, Man- 


chester. 

20,152. Motor, W. Kelsey and J. Butson, Newcastle- 
on-Tyne. 

20,153. Susps’ Ruppers, J. Dale, Newcastle-on-Tyne. 

20,154. Erecrricat Resistance, F. H. Royce and E. 
A. Claremont, Manchester. 

20,155. Automatic Lock for Camera Dark Sxipes, J. 
Bush, London. 

20,156. OccuLTinc Apparatus for LicutHousgs, J. R. 
Wigham, Dublin. 

20,157. Stor Vatves, G. H. Richmond and J. Crowther, 

lanchester. 

20,158. WHeex, Hus and Bearines for Bicycugs, I. 
Rees, Sully, near Cardiff. 

20,159. Lockryse Device for VELOCIPEDE - STEERING 
Gear, A. Lockett, Manchester. 

20,160. Trotigeys, J. Mason and R. McBurnie, Man- 
chester. 

20,161. Fisninc Cast Cases, E. R. 8. Bartleet, Bir- 


m 3 

20,162. Desks, E. and W. G. Baker, Glasgow. 

20,163. Drivinc Mecuanism for WasHING MacHINEs, 
H. C. Longsdon, Keighley. 

20,164. Macatngs for IRonine Linen, H.C. Longsdon, 


oo * 
20,165. EIGHING Macuines, W. E. Hipkins, Bir- 


ming] 7 

20,166. Brick Dre Construction, W. Wood, Leeds. 

20,167. Tobacco Pires, Kippax Bros, Ltd., and L. 
Kippax, Burnley. 

20,168. Burrers and Firtines of Tanks, C. Armstrong, 


urnley. 
20,169. Locxinc Wuex.s, H. Brooker and J. M. Bein, 
ndon. 
20,170. HorsgsHogs, J. E. Bott, Gorton. 
20,171. Forminc Decorative Devices, E. Mathieson, 
Glasgow. 

20,172. Paper - MAKING Macuinges, J. Wyllie, T. 
Templeton, M. L den, and J. Dixon, Sheffield. 
— OatmEaL Crare Towet, T. Stuttard, Man- 

chester. 
20,174. PottsHinc CompounD, H. Jackman, Portslade- 
y-Sea, Sussex. 
— Boots, &c., F. F. Swain and J. Leeson, 
0) 





Resitient Wueet, W. Porteous, 
ndon. 

20,177. TRoLLEYs, J. G. Newey, London. 

20,178. ConTROLLING ELECTRICAL CURRENTS, J. Booth, 
Birmingham. 

20,179. Trousers Protector, E. J. Read and H. Hall, 
jun., St. Albans, Herts. 

20,180. Pianinc Woop, A. 8S. Cains and W. H. Grant- 
Morris, London. 

20,181. TreaTinc SewaceE, C. Andrews, London. 

20,182. Buizpinc VeLocirepE WueeEts, J. V. Pugh, 
London. 

20,183. Pump, T. Hammelrath and G. Schwenzer, 
London. 

20,184. Wugg.s, R. R. Symon and H. A. House, jun., 
London. 

20,185. Sawrnc BrancursofTrssgs, B. deSzwantowski, 
London. 

20.186. PortaBLe and Foipixe Covcg, B. E. Layeillon, 
London. 

20,187. GoverNING WIND-WHEELs, W. Briickner, 


London. 
20,188. Musicat Toys, A. H. Thorne and A. Sugden 
mdon. 
20,189. Drivinc Gear for Cycies, H. Metzner, 
London. 
20,190. FoorpaLt Boots, F. W. Farr and W. Barber, 
Lond 


mdon. 

20,191. Movinc Raitway Wasons, L. L. Merat, 

ndon. 

20,192. ARomatic Mercury Compounps, H. E. New- 
ton.(The Farbenfubriken vormals Friedrich Bayer 
and Co., Germany.) 

20,193. Swircues for Tramways, V. Demerbe, London. 

20,194. Drivinc Gear of Bicycizs, 8. O. Wilbor, 
Liverpool. 

20,195. Apparatus for Dryinc Grays, C. Mallinson, 

ive! . 

20,196. Enorvgs, R. Bock, Manchest2r. 

20,197. Frxine Inoninc Boarps to Tasies, E, Amies, 
Birmingham. 
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20,198 Cyciz Brevi, E. and F. Perle and W. Brase, 
Berlin, Germany. 

— — Looms, R. Haddan.—{ M. Dubessy, 

rance. 

20,200. Crank Bearines for Bicycies, G. Egger, 
London. 

20,201. Fastener for CaseEMENT Winpows, W. Parsons, 
London. 

20,202. Opgratinag Rai_way Pornts, T. Ducousso, 
London. 

20,203. Hgatine Steam, C. D. Abel.-(M. Marquardt 
and B. Hijfaer, Germany.) 

20,204. oe Joints, C. D. Abel.—(P. Kiihne, Ger- 
many. 

20,205. By-past Vatvss, B. Caird E. and T. J. Rayner, 
London. 

20,206. OzonisErs, E. Andreoli London. 

20,207. Movutps for Castine Purposgs, E. Peyton, 


London. 

20,208. ELgcTricaL ALARM for VeHicLEs, F. Pegelow, 
London. 

20 209. Movutps for Castrxc Purposss, E. Peyton, 


London. 
24th September, 1898. 

20,210. STEAM-GENERATING Apparatus, G. C. Fricker, 
London. 

20,211. Means for Restraintnc Horsrs, G. A. Lan- 
don, J. Kellam, and J. H. Taylor, London. 

20,212. Securtinc Rams in Raitway CuHarrs, R. 
Pughsley, Bristol. 

20,213. Brackets, E. Henstchel, Huddersfield. 

20,214. Borris to Prevent the Contents being Tam- 
PERED with, W. Henry, Gravesend. 


— Kttns, W. Cartilage and W. Wade, Man- 

chester. 

20,216. Dossres of Weavinc Looms, J. and J. Ward, 
Hs alifax. 

20,217. Sunrack GuLLIEs and Drain Traps, J. Walker, 
Liverpool. 


20,218. CorkineG Macuing, A. Muir, Glasgow. 

20 219. PresentinG Livine Pictures, T. Ansbro and J. 
Fairie, Glasgow. 

20,220. Etevatep or Girper Raitways, G. Barker, 
Liverpool. 

sae Sicnautirne, J. Kay and A. H. Gibbings, 


20,222. ~ oll -GUARD, D. 8. and J. H. Dyson, Roch- 


dale, Lancs. 
Colchester. 


20,223. Pouisn, J. Bishop, 
20,2 4. VeLoctpepss, T. E. Smith, eg 
2 . C. Pockson, 


. AvTomaTic Cycle Rim Brakg, F 

“Trowbridge. 

20,226. Stinks, T. W. Twyford, Birmingham. 

Re. - gmaes Lamp Howpers, A. Watson, Bir- 
am. 
29,280 Rs of Waeets for Carriaces, J. Smith, 
u 

20,229. Exastic Cycie Tires, C. Honey, Stamford, 
Lincolnshire. 

20,230. Frxinc Posts and Rais, J. and W. N. Cole, 
London. 

20,231. BeveLLep Giass Po.tisHinc WaeeEts, C. T. 
Hornsey, London. 

20,232. Furnacgs, J. 8S. Letham, Manchester. 

20,233. Encine WHEELs and Framinos, J. J. Smith, 
Woiverhampton. 

20,234. Ick, T. Reade, Wolverhampton. 

20,235. Sizinc Yarn for Weravinc, W. Lancaster, 
Manchester. 

20,236. Compasses, W. T. Moss, Manchester. 

20,237. Serine Divipers, W. T. Moss, Manchester. 

20,238. Srgam CIRCULATING ARRANGEMENT, J. Hall, 
Manchester. 

20,239. Cyvc_e SunsHaDE Ho.per, W. B. Ramsey and J. 
M. Dennis, Grimsby 

20,240. DEEP-RIBBED Sen, H. Bewick, Newcastle-on- 








'yne. 

20,241. Bett for Cycies and Venicies, W. C. Penn, 

mdon. 

20,242. Rims for CrcLe Wuee ts, J. H. Price, Birming- 

am. 

20,243. Macuine to VIGNETTE Ww. 
Anderson, Glasgow. 

20,244. CLamprnc MecuanisM for Cycugs, F. S. Marsh 
and The New M. and P. Cycle Holders and Acces- 
sories Co., Limited, Keighley. 

20,245. Wixpow Sass, 8. MeNiece and J. Robinson, 
Glasgow. 

20,246. ANTI-FRICTION JOURNALS, J. Murrie, Glasgow. 

— TIME-RECORDING MECHANISM, J. A. Whitehead, 

B iw. 

20,248. OsviaTinG Loss of Lire by Raitway CoLtisions, 
M. A’ma and E. Weiss, London. 

,249. BurGLAR ALaRMs, W. Budd, London. 

2 man, London. 

1. CIGARETTEs, J. 8. Beeman, London. 

20,252. ImprecNaTING Water with Sa.ts, E. Andre, 
London. 

20,253. Macuinery for Borrnc Purposgs, J. J. Holmes, 
London. 

20,254. Tyegwritinc Macuines, J. 8. Foley, G. 
Salter, T. P. Bache, J. H. Birch, and T. H. Salter, 
London. 

20,255. Merattic Brpstgeaps, 8. I. Whitfield, Bir- 
mingham. 

20,256. CooLine the Bopy, G. Gaertner and H. Witzen- 
mann, London. 

20,257. Drivinc Gear for Cycies, T. J. Psimenos, 


PHOTOGRAPHS, 





on. 

20,258. CLEANSING and Po.is#inc Pastss, J.T. Norman, 
London. 

20,259. Evectric Raitways, L. M. Aspinwall, London. 

20,260. NaumKEAG Burrinc Macuiyges, W. R. Mudd, 


maon. 

20,261. Macnine for Currine Leatuer, F. Lichtblau, 
Liverpool. 

20,262. Posts and Bars, B. O. V. Hellstrim, Liverpool. 

20,263. ScHOOL BENCHES, B. Hawerkamp, London. 

20,264. Pywevmatic Tires, B. Mitchell, London. 

20,265. Cutsets, J. Dransfield and C. J. Yardley, 
London. 

20,266. Securnrnc Pencit Casxs in their SHeatus, F. 
Mantle and A. Downing, Limited, Birmingham. 

20,267. TURNTABLEs, J. wis, ondon. 

20,268. Pipes, L. A. Martin, London. 

20,269. Propewier for Licht Crart, A. R. Upward, 
London. 

20,270. Szecurine Bicycies for Stroracsg, G. Browne, 
London. 

20,271. Comps for Laprgs’ Wear, W. Whitehouse, 
London. 

20,272. Propucinc Compounps from ACETYLENE, H. E. 
Newton. —(The Farbenfabriken vormals Friedrich 
Bayer and Co., Germany.) 

20,273. Bunsen Burners, A. J. Boult.—(£. Verbeke, 
Belgium.) 

20,274. ConTroLtLtinc Rartway Trains, F. E. Case, 
London. 

20,275. ConTROLLING ELectric Motors, E. Thomson, 
London. 

20,276. Train Controt for ELECTRICALLY-PROPELLED 
Venicies, W. B. Potter, London. 

20,277. Tcsgs, H. Adler, London. 

20,278. MeTatic Sueets, H. H. Lake.—(J/. F. Golding, 
United States.) 

20,279. TeLEPHONIC CALL Reaistrers, R. Haddan.—(H. 
Eichwede, Germany.) 

20,280. CasH ReEGIsTER*, The National Cash Register 
Company, Limited.—; 7. Carney, United States.) 

20,281. Wirine the Enps of Sox Lacus, F. Lichtblau, 
London. 

20,282. Assistrinc CycLists in OverRcomMING STEEP 
Graptents, 8. Lichtschein, London. 

a Pg for Castinc Siac Buiocks, C. Brand, 
London. 

20,284. Ggar for Workinc Cor.iss VALvzs, Galloways, 
Limited, and A. Etchells, London. 

20,285. Puonocrapus, A. Wilkinson and J. M. Kelly, 
London. 

20,286. INstRUMENT for PegLine Fruit, C. C. Wallace, 
London. 

20,287. Coat Currs, J. and S. B. Boyd, London. 








26th September, 1893. 


20,289. DirrERENTIAL Spacina in TYPEWRITERS, 
Delprat, London. 

20,290. Cycie and AcetyLene Gas Lamps, E. 8. Collins, 
Coventry. 

20,291. VELOCIPEDE F. H. France, 

uildfo: 

20.292. Brcyciss, J. Jackson, Coventry. 

20,293. Brakes for Raitway Veuiciss, W. 8. Shacklock, 
Nottingham. 

20 294. DovaHine Macute, D. Doig, Glasgow. 

20,295. MgasurING Maonetic Hysteresis, W. Peddie, 
Glasgow. 

3. CycLte Sappugs, J. M. emery Glasgow. 


A. 


HANDLE- BAR, 


20,296, 

20,297. Motors, J. A. Saner, Liverpool. 

20,298. Tires, W. Bevans, Leicester. 

20,299. Hus Brakes, H. Hannam and J. Bateman, 
Bradford. 

20,300. Lusricators, J. Doherty, Birmingham. 

20,301. Dyginc Leatuer, F. A. Hartmann.—(C. Dreher, 
Germany.) 

20,302. Brakes, F. Harley, Wolverhampton. 

20,303. PRESSURE-REGULATING MECHANISM, J. M. Sellers, 
Keighley. 

20,304. Grinpinc Scytues, W. Derry, Manchester. 





20,305. Mzn’s Garment, 8S. Loeb, London. 

20,306. Borrte Stoprer, A. Harrison, J. Forshaw, 
jun., and T. Taylor, Liverpool. 

20,307. SappLEs for Motor Cars, E. Brown, Birming- 
ham. 

20,308. “Tig Puate” for Neckties, &c., C. Blair, 
London. 


20,309. Fastener for ATTACHMENT to Bows, C. Blair, 
London. 

20,310. Eac Cutrsr, J. T. Woodhouse, Sheffield. 

20,311. Pump, W. O. Green, Brentford. 

20,312. THimBies, W. K. Carew, Dublin. 

20,313. Entirety Conceatinc from View ELEcrric 
Licut Pgnpants, A. E. Pullen and C. J per, 
Bournemouth. 

20,814. Ratcuet Putteys for Biryp Corps, A. Lee, 
Coventry. 

20,315. Sucarn CrusHERs and Disso_vers, T. Brown, 
Manchester. 

20,316. CENTRIFUGAL Macutnes, R. Williamson, Glas- 


habe 
. ATTACHMENT» for CooKinG Ranogs, W. Louden, 
Ww. 

A. Larticur’s APOLLO Bett, A. Lartigue, 


mdon. 
20.319. Guarp for Fraai.e Ion1tTI0n Tues, E. J. Davis, 
London. 
20.320. Baa, F. Sheldon, H. Mills, and E. C. Ogden, 
Birmingham. 
20321. Gusss for Mrvers’ 
Glasgow. 
20,322. Hixce with Lusricatinc CHamBEr, C. Hafer- 
korn, Glasgow. 
20.323. Nucers Strretcuer, B. E. and A. H. Taplin, 
Liverpool. 
20,32 oo epaaaaaad Sxirt for Cyciinc, A. Robinson, 
Sea. 
Buckxies for Srirrups, W. L. 


Lamp, W. Kenkmann, 


Orpwood, 

20,326. DYEING-MACHINE Rotuers, 8. Mycock and R. 
Waterhouse, Mauchester. 

20,327. Cycte Hanpie-Bar, 8. Evans and W. K. Toon, 


Glasgow. 
20.328. Movips for 


Srzzt Incots, G. Bennett, 
London. 
~o Brakes for Ve.ocipepses, &c., J. V. Fugh, 
mdon. 


20,330. Corsets, R. Cousins, London. 

20,331. Cottars for Horsgs and other ANIMALS, E. 
Wilson, London. 

20,332. ATracHtnec Seats to WAaTER-CLOSET Pans, 
La Sociéte Anonyme des Usines du Pied-Selle, 
London. 

20,338. Pors for Hotp1ne Parnt, W. Gill and W. Warn, 
London. 

20,334. Frames for Eve-ciasses, «c., 8S. Farrant, 
Loridon. 

20,885. DRaAwinG PaPeR FasTENERS, A. 
Birmingham. 

20,336. Funnex, W. R. Littlefield, Leyton, Essex. 

20,337. EXHIBITING of ADVERTISEMENTS, F. Fowles, 
London. 

20,338. Castors for Cuarrs and TaBies, T. Burrows, 
London. 

20,339. Vatves, B. Hiibbe, London. 

20,340. Boiters, H. H. Lake.—(#. S. T. Kennedy, 
United States.) 

20,341. ExpLosion Enornes, J. F. Duryea, London. 

20,342. Apparatus for Maxine Gas, C. de Ricaris, 
London. 

20,343. Game, M. G. Evans, London. 

20,344. Toy Boats, J. T. Crawley, London. 

20,345. Cures, 8. Withers J. Griffin, and A. D. Robin- 
son, Birmingham. 


A. Major, 


20,346. VeLocipepes, D. Jones and C. Radcliffe, 
London. 
20,347. Tips for Bitutiarp Cvusgs, L. J. M. F. Béchen, 


London 

20,348. Brake, L. Lefévre, London. 

20,349. Netrinec, H. A. Rendall and W. G. Ackerman, 
London. 

20,850. Furnaces for BurNING Reruse, C. Wegener, 
London. 

a E. A. Horlin and H. C. Landergen, 


mdon. 

20,352. Prosectites, W. P. Thompson.—(@. Dittmar, 
Uni'ed States.) 

20,353. — H. J. F. Voigt and J. A. Haeffner, 

Live 

20,354. PorTIERE 0nd G. Whitehouse and Co., and 

A. Sharp, Birminghan 

20,355. Beps, Hoyland me Smith, Limited, and J. W. 

Hoyland, Birmingham. 

20,356. TreaTinc Kg tp, 8. Pitt.—(G. 

and Co., France.) 

20,357. Extraction of Ge. “gx s Martrer from 

MARINE Piants, 8S. Pitt —{G@. Laureau, Son, an! Co, 

France.) 

20,358. Fuses, C. A. McEvoy, London. 

20,359. Joints for Arr Brakes, A. Kholodkowsky, 

London. 

20,360. Dies, H. O. Nienstaedt, London. 

20.361. Guipe Biocks, R. Shepherd and R. G. Thomas, 


London. 
VARIABLE SPEED Gear, H. Schneider, 


—— 
F. Redfern. WV. 


Laurea, Son, 


ndon. 
20,363. PLovucus, G. C. Peacock, 


Yictoria.) 
20,864. Furnace for Steam Boirers, A. Képpe, 
London. 
a for Trucks, G. Stott and J. Weeks, 
ndon. 
20,366. Apparatus for Burninc Fuet, C. Weygang, 
London. 
20,367. Fe.tep Fasrics, A. J. Boult.—({X. Régnier, 
France ) 


20,368. Untocxinc Doors, W. W. and T. McIntosh, 
London. 

20,369. CoLLars, J. Merrett, London. 

20" 370. Box for MEDICINAL PREPARATIONS, H. T. Mason, 


London. 
20,371. Mitts for CrusHinc Quartz, W. P. Wynne, 


* London. 
—— Preventine the Tuerr of Bicycres, K. Mey, 
mdon. 
20,878. Frep Pump for Borrers, P. J. Partridge, 
Cachar, India. 
27th September, 1898. 

20,374. Fittinc Macuine for AERATED Waters, E. L. 
Malley, London. 
20,875. CycLtg Tires, J. A. Berger and J. P. Larson, 

London. 
20,376. Unitinc a Wet to the Sox of a Boot, A. G. 
Brookes.(McKay Shoe Machinery Company, United 





20,288. Hair Wuisk, C. 8. Saunders, London. 





States. 
20,377. Ain Wasuer, E. A. Everard and A. CO. E. 
Greene, Grimsby. 


20,378. Macuing for Gratinac Nutmgas, E. W. Davies, 
Hounslow, Middlesex. 

20,379. FLurp Motors, T, H. Wyke, Kingston-on- 

ames. 

20,880. Hat-prins, M. J. Waymack, Kingston-on- 
Thames. 

20,381. Cuimngy-por for Smoxy Cuimngys, A. Rickards, 
Liverpool. 

20,382. Cyctz Brakr, F. Harley, Wolverhampton. 

20,383. Horst, G. Levitt, Goole. 

20.884. RoaD-SwEEPING *Macuing, A. Mann, Wimble- 
don, Surrey. 

20,385. Eao Currer, F. C. Wilkins, Malvern. 

20,386. Mirror and Hart Sranp, E. W. Perry, Ports- 
mouth. 

20,3887. Gurpe Apparatus for Saws, W. C. Piper, 
Southampton. 

20,388. Faxp and Guipinc Rouiiers, W. C. Piper, 
Southampton. 

20,389. Printinc Press, W. Maguire, Stoke-on-Trent. 

20,390. Movine Net from Ong Rouvgr to another, R. 
Scott, Nottingham. 

20,391. ComMunicaTina between Trams, 8. R. Edwards, 


Birmingham. 

20.892. BuretaR Atarm, A. B. and J. A. Smith, 
Romiley. 

20,393. ELectric Motor TRANSFORMERS, A. B. Holmes, 
Live’ 

20,504. ConTROULING Execrricat Circuits, A. B. 


Holmes, Liverpool. 

20,395. Daive Caains, H. P. Trueman, Handsworth, 
near Birmingham. 

20,396. Brake Suoes, J. F. Morrison, A. J. Allen, and 
H. Rawstron, Bradford. 


20,397. CLEANSING Fitters, H. F. Hibbert, Man- 
chester. 
20,398. ExecrricaL Switcues, A. Watson, Bir- 


mingham. 
20,399. Purr Tins, H. McClelland, Birmingham. 
20,400. Looms for Weavino, F. Nelson, Manchester. 
20,401. Lusricatine Cuains of Bicycies, H. Garland, 
West Kirby. 
20, _<- CONVERTIBLE CANE and Sroot, C. G. Skoog, 


20,403. picsies Baas, L. M. Simon and E. A. Edwards, 
Birmingham. 

20,404. PicrurE Frame Cramp, J. Long, Dorchester. 

20,405. Hor1zONTALLY-REVOLVING Sgat, J. F. O'Brien, 
Dublin. 

20,406. Smokers’ Companion, T. 8. Robinson, Man- 
chester. 

20,407. Transmission Gear, J. Roots and C. E. Ven- 
ables, London. 

20.408. Uriiistne the Husxs of Rice, C. Grieff and J. 
F. Stewart, London. 

20,409. Mgrat Trunk Srraps, T. B. Smith, C. Nilsson, 
and A. T. Jones, London. 

20,410. Cyctz Cranks, H. R. Hume, London. 

20,411. Compostrions for Kinpiine Ianttion, W. H. 
Akester, London. 

20,412. ADsUSTABLE HANDLE-BaR for Cycuxs, A. Davis, 
London. 

20,418. Tack and Nai Hoxpsr, F. F. Hodgkinson, 
Germany. 

20,414. PropeLLer SHarts for Srgeamsuips, J. Corp, 
London. 

20,415. SiaNaLiine on Raitways, W. and J. Fletcher, 


London. 

20,416. Foo SicnaLtuinac Apparatus, W. Pickersgill, 
London. 

20,4.7. Propuction of Cotourep Pictures, H. H. 
ee Colour-Photo Company, United 

tates.) 

20,418. Motors for Execrric Raitways, 8. H. Short, 
London. 

20,419. Macutnes for Winpinc Yarns, H. B. Arundel 
and J. Higginson, jun., Manchester. 

20,420. Luccacek Trotigys, H. E. Gresham, Man- 
chester. 

20,421. Sapp.gs for Cycizs, E. Ltidke, London. 

20,422. Rai Jornts for Rattways, J. Fisher, London. 

20,423. Wrappinc Parser, H. Cone, London. 

20,424. Motors, H. Parsons, London. 

20,425. Pressinc Crora, G. H. Nussey and W. B. 
Leachman, London. 

20,426. Toy, J. Ballantine, Edinburgh. 

20,427. Proputsion of Suips, A. Austin, London. 

20,428. Winpow-sasH Fasteninos, E. Johnstone and 
E. 8. Ross, London. 

20,429. CycLz Hus Braxgs, 8. Priest and 8. Priest, 
jun., London. 

20,430. ACETYLENE Dillberg, 
London. 

20,431. Gas Enoings, F. Price and T. J. Perrett, London. 

20,482. SeLr-actinc Brakes for TRo-teys, H. Parker, 
London. 

20, ‘pat NG ANIMATED Puotoarapss, M.Luhn, 

20,434. Fish Hook, J. Vrengdenhill, London. 

20,435. Neck for Botries, J. Vrengdenhill, London. 

20,486. Merat and Woop Rattway Sieeper, C. Thom- 
son, Quetta, Baluchistan. 
20,487. Covertnc Boarps with Papsr, J. 8. Fairfax.— 
(C. W. Hobbs, United States.) 

20,438. PoRTABLE Rerricerator, T. Eigel, London. 

20,489. ApsustTine the Drivine Cuatns of Cycuxs, J. 
R. Moore and The Jesmond Cycle Company, Limited, 
London. 

20,440. Mrasurninc Instruments, H. P. Davis and F. 
Conrad, London. 

20,441. Framina ILLuMINATED ApprEssEs, E. T. D. 
Stevens, London. 

20,442. Winpow-sasuH Lock, T.8., J. E., and R. H. Elgood, 
London. 

20,448. Wraprine Soap, A. J. Charpy, Liverpool. 

20.444. Rorary Barret for Tannino, P. Emperauger 
and A. Huillard, Liverpool. 

20,445. MANUFACTURING AcETiIc ActD, C. Dreyfus and 
A. G. Green, London. 

20,446. Ecectric Rattways, G. W. Johuson.—{S. 
Hutchins, United States.) 

20,447. Formic ALDEHYDE Compounns, G. W. Johnson. 
(C. F. Boehringer and Sochne, nee g 

20,448. PreseRvING MiLk, E. de Vevey, London. 

Elstner, 


Gas Generator, G. 


20,449. Matcuxs, C. Kastner, London. 

20,450. PrRePaRIncG METALLIC OxipEs, O. 
London. 

20,451. Gas Propucers, J. Dymond, London. 

20,452. Recerpractes for Macazines, &c., J. 
London. 

20,453. REGENERATIVE Lamps, G. Bower, London. 

20,454. Lawn Game, J. H. Greenwood, London. 

20,455. Brea, rdred, Londun. 


Geer, 


J. For 

20,456. VenTILATING CARDING Enatnes, L. de Landt- 
sheer, London. 

20,457. ATTacHING Pyeumatic Tires, J. L. Creagh, 
London. 

20,453. Transmission of Exvecrricity, J. H. Barker, 


on. 
20,459. Horsgsuors, J. G. Lemon, London. 
20,460. Lerrers for NumBEeRinc Hovusss, A. 
wood, Bradford. 


28th September, 1898. 


Brake Mecuanism for Rattway Trucks, 
J. Willis.—(M. Q. Rutan and W. Zergicbel, 


Green- 


20,461. 
P. R. 
United States.) 

20,462. Cup-anD-BALL Toy, W. Henry and W. F. 
Bentinck-Smith, Gravesend. 

20,463. Cup-anp-BALL GamE, W. Henry and W. F. 
Bentinck-Smith, Gravesend. 

20,464. Carriace WHEELS, W. Willis, Belfast. 

20,465. Secret Bepstzap Martrress, J. 8. Smirk, 
Newcastle-upon-Tyne. 

20,466. Fisnine Rop, B. C. Pulleyne, Leeds. 

20,467. Foo SicNaLLine Apparatus, G. Wood and W. 
Mills, Manchester. 

20,468. Gengeratine Gas, B. H. Thwaite and H. Allen, 


mdon. 
20,469. Lirtinc Exxcrric Caste Drums, T. Oxley, 
Manches 





r. 
20.470. CycLe Brakg, H. P. Trueman and J. Scrivens, 
Birmingham. 


20,471. perma - LABELLING APPARA 

Keighi ey. om < Bowen 
20,472. Can, T. K. Mellor, Huddersfield. 
20,478, “weed for FinisHina Suarts, §, Milne, 


G 
20,474. an the Tension of Drivinc 


phan 
Beard’s Cycle Fittings, Limited, and f. jcA@ 
Wolverhampton, wh i tolland, 
20,475. Lockinc STEKRING APPLIANCES of Cy, 
Beard’s Cycle Fittings, Limited, and F, Holland 


Wolverhampton. 
20,476. Weavino Looms, E. Taylor, Blackburn, 
py re. mage sane. 

7 WEETENING Casks, C. Lampit ' 
and C. Simkin, London. * mitt, A. 5. Carle, 
20,479. Gam, J. J. Heywood, Lancaster. 
20,480. Hoss ‘Pasteven, C. Craig, London. 
20,481. Pins, W. Henry and W. F. Bentinck. Smith 

Gravesend. 4 
20,482. Tirxs, F. D. Smith, London. 

20,483. Honsesnoxs, 8. Collison, Burnley, 

2.484. 1 Ick Coo, H. Wooldridge, ine near Stour. 
wri 

20,485. Mountina, &c., Cycixs, 

Leonards-on-Sea. 

20,486. Stays, J. Halstead, Keighley. 
20,487, Tania CEnTRE, P., 'G. E., and M. B. L. 
ee serene Gas-MAKING Macuiyg, J, White, 


kK. Gengnagel, St, 


Hollycr, 


20,489. Lappe for Snips’ Usk, F. J. Pilcher, Blundell. 
sands, Lancs. 

20,490. Mup and Dust Guarps for VELocipep eS, ALL 
Lean, Leeds. it 

20,491. CLEANING 
London. 

20,492. esis WHEELBARROWS, RR. 
marnock, 

20,498. Bicyciss, E. B. a. Glasgow. 

20,494. Paper Fires, C. E. Mountford, Ottawa, 
Canada. ; 

20,495, ArR-TIGHT JaR for Pickuxs, A. 
London. 

20.496. TELEGRAPH W1RE INSULATORS, 
London 

20,497. SUSPENDING Srockxixnes, M. LB. 

mdon. 

20,498. DIFFERENTIAL ScREW 

Schroers, London. 


Winpow SasHzs, W, McGill, 


Thom, Kil. 


Gallagher, 
J. and W. Taylor, 


Gomess, 


TuReEAD Rimers, FP, 








SELECTED AMERICAN PATENTS, 
From the United States Patent-office Oficial Gazette, 


606,641. APpPpaRATUs ror SCARIFYING AND Breakixo 
Roaps, Kk. Bomfsrd, Salford Priors, B. Bomjord, 
Harrington, and H. Evershed, Salford Priovs, Bag: 
land.—Filed December 21st, 1897. 

Claim.—A machine for breaking up roads or other 
analogous hard surfaces, and adapted to break said 
surfaces when being propelled in either direction, 
comprising a tool holder mounted upon a transverse 
axis, and adapted to oscillate thereon, and having tools 





606, 64! J 








mounted therein on the opposite side of the axis, and 
ada to be raised from and lowered on to the 
surface to be broken, alternately ; and means by which 
said tool holder is oscillated about its axis; substan- 
tially as set forth. 


606,668. Foo Wuistie, S. H. Hunter, Cleveland, Ohio. 
—Filed December 1st, 1897. 

Claim. —(1) A fog whistle comprising a steam 
ipe, a suitable steam port and a bell or 
sounding cylinder, the said bell or sounding 
cytinder’ — inclosed by a trumpet, said trumpet 
being open o 4g its mouth or forward end, substan- 
tially as and for the purpose shown and described. 














®), In a fug whistle, the combination with tle pipe ee 

fitting CEs D witb shaft D! fitting into the up) 

end of the T-fitting, casting E and diaphragm F, bel G i 

and trumpet H surrounding the bell G, and provided 

with guys J J! connected at one end to the mouth of the 
pres ye and at the other end, egertrey, to the 
steam pipe A and the shaft DI, all operating sub- 
stantial ; Pes and for the purpose an 

described. 

696,762. ALTERNATING-CURRENT Dynamo, M. Hutin 
and M. Leblanc, Paris, France.—Filed April 19th, 
1895. 

Claim. — The method of generating alternating 
electric currents, which consists in producing periodi- 
cally-alternating magnetic poles, fixed with reference 
toa field magnet, reinforcing the same by the move- 


shown 

















ment of a closed circuit or circuits with reference ani 
in inductive relation thereto, and inducing by the 
reinforced field or fields alternating currents, in a cir- 
reinforced fields, 





| cuit or circuits traversing the sai 


substantially as described. 
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pISCUSSION OF SOME THEORIES OF STEAM- 
SHIP PROPULSION. 
By Ropert MANSEL, 

Ir is on record, in a memoir published on the occasion 
of his candidature for membership in the French Academy 
-, 1965-63, by the eminent French naval architect, 
Dupuy de Lome, “ with close approach to exactness, 
and as the result of numerous observations on the resist- 
ance of ships, in calm weather, and open sea, he had 
adopted a3 the measure of resistance, the immerged 
midship area multiplied into the square of the velocity, 
when increased by one-seventh of the cube. To which 
js added the product of the immerged surface by the 
cube root of the velocity, each term having its appro- 
priate constant multiplier.” If so, m and s representing 
the immerged midship area and surface respectively, 
and » and ¢ the appropriate constants, concisely stated 
in symbols, this hypothesis is expressed by 


R = pm(V? + ¥) + @SV¥/3 


as the measure of the resistance. 

For practical purposes an unweildy formula, purely 
empirical, and with no obvious connection to admitted 
mechanical principles ; so much so, it does not appear to 
have been adopted even by the French Admiralty. I 
submit a valid inference from the fact:—In the spring of 
1887, at a meeting of the Institution of Naval Architects 
in London, M. De Bussy, another equally eminent naval 
architect, in a paper on the ‘Trials of a Torpedo Boat 
at Cherbourg,” made the statement: The formula made 
use of in France, to determine the speed corresponding 
4/ LEEP. 

b? 
coefficient, and B* the immerged midship area. Obviously, 
that which is known in Britain as the ‘ Admiralty 
Midship Formula,” which, with V explicit, would be 

C.1.H 4 | ; 
Mid area 


Admiralty tables, ‘‘ Results of Trials made on her 
Majesty's Screw Ships and Vessels,” will show, seemingly, 
this was equally the high-water mark of intelligence 
on this subject dominant at the British Admiralty. In 
the discussion which followed, Mr. W. White, Chief Con- 
structor, contributed the information: ‘ Experiments 
previously made went to show that up to 10 knots the 
power varied as the square of the speed. At 13 knots 
it varied as the third to the fourth power; but from 
16 to 19 knots it augmented further—only as the 1°5 power 
—the resistance being reduced as the speed augmented, 
owing to the influence of waves accompanying high-speed 
boats, as had been explained by Mr. Froude.” I 
characterise this as a most inexact statement, and an 
improper extension of a single case of misunderstood 
phenomena, to cover the entire field of a complicated 
investigation. 

M. Dupuy de Lome, in this essay, has also written :— 
“Tt is near the truth to say that for similar forms the 
resistance per square metre of midship section, at the 
same speed, decreases as the vessel increases, in the ratio 
of the square root of the radii of curvature of the lines. 
These radii themselves, being proportional to the lineal 
dimensions of the ship; it is therefore wrong to compare 
the resistances of different ships by means of experi- 
ments made on models to reduced scales.’’ And, refer- 
ring to a long anterior discussion of this subject by the 
late Professor Réech, states: ‘‘ and somewhat later than 
1827—28, M. Réech pointed out that models of different 
sizes intended for comparison should be made to move 
at velocities varying as the square root of their lineal 
dimension. ; In this case the actual resistance would vary 
as the cube of the lineal dimension. This would follow 
from the theory of the resistance of submerged bodies, 
on the supposition that the resistance varied as the square 
of the speed.” 

Let us suppose two different sized, but otherwise 
exactly similar vessels, and that the power, resistance, 
speed, and lineal dimension of the greater and less of 
these be denoted by symbols E, R, V, L, and e, r, », /, 
respectively. 

“The actual resistance will vary as the cube of the 
lineal dimension,” as an analogy gives :— 

Riv :: 18 ; 2 while M. Réech’s condition. implies this other : 

Viv :: Ly: B/y Hence, multiplying the like terms together : 
RV :i¢:: 7, : @/, And by Newton’s scholium, RV : rv 1: E: ¢ 

(Third law of motion). 

_ Therefore, E : ¢ }: L** : &, In words, the speeds of 
Similar, but different sized vessels, being in the ratio of 
the square root of their lineal dimensions, the powers 
for these speeds must be in the ratio of the seventh 
power of these square roots, 7.e., as the 3°5 power of the 
lineal dimensions. An ill-starred, long deceased man of 
genius, Geo. Green, of Nottingham, introduced into 
analytical mechanics the term potential or power 
function, of which, in the first course of lectures which 
he delivered in Glasgow University fully fifty years ago, 
Lord Kelvin gave the definition. The mechanical 
potential is the function which, differentiated in any 
direction, will give the force in that direction. Now, if 
a vessel is in uniform movement, the force in the direc- 
tion of movement is the equal of the resistance R, and 
the integral R d v, is the expression for the power over- 
Coming that resistance; and, necessarily, any power of 

in the function expressing the resistance R, will be one 
degree higher in the power E, which, to anyone who 
nderstands the elements of the calculus, is a mere 
sui, the bearing of which on our problem is, if it has 
nies shown that the power varies as the 3°5 power of 

© speed, the resistance must have varied as the 2°5 
Power of the speed, and not as the square. M. Dupuy 
¢ Lome’s statements on this point are inconsistent. 

The late Dr, Froude, who, seemingly, subsequently, but 


to a given power,is V = m , where mis a 


written: V = ( . Areference to the published 





quite independently, had arrived at views similar to those 
of M. Réech, fell into a like error; and while asserting 
the resistance to vary as the square of the velocity, 
insisted upon experimental deductions from small scale 
model experiments, by a hypothesis which implied that 
the resistance anust vary as 2°5 power of the speed. 

Next consider views of the matter by an eminent in- 
vestigator, upon whose mathematical promptings Dr. 
Froude expressed the utmost confidence. 

In the ‘‘ Philosophical Magazine,” August, 1858, we 
find the following curious communication by the late Dr. 
Rankine: ‘In the course of last year, there was com- 
municated to me, in confidence, the results of a great 
body of experiments on the engine power required to 
propel steamships of various sizes and figures, at various 
speeds. From these results I deduced a general formula 
for the resistance of ships having such figures as usually 
occur in steamers, which on December 28rd, 1857, I com- 
municated to the owner of the experimental data, and he 
has since applied it to practice, with complete success. 
As the experimental data were given to me in confidence, 
I am, for the present, bound in honour not to disclose the 
formula which I deduced from them ; but as I am desirous 
not to delay longer the placing it upon record, I have 
recourse to the old fashion of sending it you in the form 
of an anagram in which the letters that occur in its verbal 
statement are arranged in alphabetical order, and the 
number of times that each letter occurs is expressed in 
figures :—20 A, 4 B, 6 C, 9 D, 33 E, &c. &c.—219 letters in 
all. I hope I may soon be released from my present obliga- 
tion to secrecy.” Seemingly, Dr. Rankine never entered 
into an exposition of these enigmatical statements; and, as 
shortly after, he published his better known ‘“‘ augmented 
surface formula,”’ it was reasonably supposed this was 
an improvement upon, and superseded the necessity of 
an explanation. However, after Dr. Rankine’s death, Dr. 
Tait found the clue in Dr. Rankine’s papers, and further, 
that in the ‘‘ Civil Engineer and Architects’ Journal”’ of 
October, 1861, Dr. Rankine had published the verbal 
statement, as follows :—‘“ The resistance of a sharp-ended 
ship exceeds the resistance of a current of water of the 
same velocity, in a channel of the same length, and mean 
girth, by a quantity proportional to the square of the 
greatest breadth, divided by the square of the length of 
the bow and stern.” Write this in symbols, notation as 
follows :— 

Let R = resistance of sharp-ended ship and V = 
velocity of the same. 

f = resistance of one square foot of the channel. 


L = length of the ship, and G = mean girth of 


ditto. 


F = length of the bow, A = length of the after 
body ; and B = greatest midship breadth. 
m = constant coefficient. We then have: 
( m B? 
R= -f LG ee 
\F 7 (F a A)?) 

Dr. Rankine’s latter deductions, and their application, 
through the medium of his coefficient of augmentation, 
were as follows :— 

For the resistance, and the power necessary to over- 
come that resistance in a well formed vessel, whose 
immerged surface was represented by S, and the mean 
value of a function of the water-line angles represented 
by a. The resistance R, and power expended at the 
speed V, by E indicated horses. 

Then, R = 5 (144 sina + sin'a ; v 
oe 1 + 4 sin’a + sin‘a ) vs 

20,000 ( ) 

This may be usefully illustrated by an actual example, 
the one taken by Dr. Rankine himself, being the official 
trial data of the celebrated armour-clad frigate, her 
Majesty’s s.s. Warrior, of which the displacement = 
8852 tons; immerged mid area, 1219 square feet; im- 
merged surface, 28,994 square feet. 
Tried at the speeds V = 14°36 =. 12"174 
Corresponding 

pi ton pressures 


And, E 


11°04 nautical miles, 


= 48°77 28°28 
Revolution of shaft = 54°25 44°5 38°0 per minute. 
Developed power... = 5469 2867° 1988 I.H.P. 

Mean value of Dr. Rankine’s coefficient of surface augmentation 
(1 + 4 sin’a + sint a) = 1°275. 

Hence, formula value of E = oe 


Test this : 
Trial speeds V = 14°36 =:12'174.— «1104 


25°31 Ib. per sq. inch 


x 1°275 V3 = 1°8490 V°. 


We have: Log V3 = 3°4716 3°2562 3°1290 
Log 1'849 = *2668 2668 * 2668 
3°7384 3°5230 3°3958 
Sum, or Log E = [formula. 
b= 5475 3335 2488 ILH.P. by 
Po 5469 2867 1988 ,, by data, 
Differences— +6 + 468 +500 


Here the coefficient, being adapted to suit the highest 
speed, is seriously erroneous for the lower speeds. Had 
Dr. Rankine adhered to the simpler hypothesis of the 
resistance varying as the square of the speed, and the 
power as the cube, he would have arrived nearer the 
truth without troubling himself with either the im- 
merged surface, or coeflicient of augmentation. The 
high speed, taken as standard, would have yielded him 
the formula: E = 1°8464 V°, instead of his E = 1-8490 V°, 
as per the foregoing, a difference so trifling that the game 
certainly “‘ was not worth the candle ;” and the lack of 
perspicuity in a man of Dr. Rankine’s attainments may 
well excuse the errors of less pretentious gentlemen, 
who, instead of immerged surface, pinned their faith on 
immerged midship area, or, as in the case of the late 
Mr. Atherton, strenuously insisted on the two-third 
power of the displacement as the factor which ought to 
be taken in connection with V* for expressing the relation 
between power and speed, overlooking the fact, when 
the result of one speed is taken as standard, these 
formulas, with nigh perfect unanimity, will give the 





same utterly erroneous results. 


Thus, coefficients 
derived from highest speed :— 


Mid area, Admiralty formula ... E= an = 1847 V3 


P 2) 2/3 ., = <7 
Displacement ,, re E= a a = 1°847 V3 


Omitting dimensions factor altogether, E = be = 18464 V3 


Submerged surface formula ... ... E= 23,904 V3 = 1°8470 V 
15,700 
+ _ 1°275 SV3 74 
A ted surf ’ oo « B= = MOV 
ugmented surface, 20, 1°84 


This may be further illustrated by finding the values 
of the coefficients in the various formulas, which would 
satisfy the trial data powers for the observed speeds. It 
will be seen, they vary in each set, in exactly the same 
ratio. Thus :— 

Trial speeds, nautical miles ... ... ... 14°36 127174 11°04 
Values of Admiralty mid area coefficients 660°1 766°9  825°7 
ee », (Displacement)?/? _,, 231°7 269-2 289°3 
a »> immersed surface _,, 15,700 18,245 19,630 
a », Dr. Rankine’s formula ,, 20,000 23,260 25,030 

The usual explanation, these variations of coefficients 
indicate the relative efficiency at different speeds, and 
the higher the coefficient the greater the efficiency, is an 
entire misapprehension of the subject. These variations 
are only indications that the assumed law of the resist- 
ance varying as the square of the speed is false! And 
I have repeatedly shown in a variety of ways the true 
law of the resistance is that of the transcendental 
curve R = } 10°’, in which a and b are conditioned 
constants, the speed being involved as an exponent ; and 
in no case is R made up of a single term or group of 
powers of the speed and constants, as exhibited in many 
of the foregoing lucubrations. The proof is one of no 
great difficulty, although it seems to have been a sealed 
and hopeless mystery to many worthy gentlemen. 

The foundation upon which definite mechanical in- 
vestigations rest is Sir Isaac Newton’s scholium in his 
third “‘ Axiom, or Law of Motion.” In this he explains, 
‘In all machines the action of the agent, i.c., the de- 
veloped power, is always equal to the reaction of the 
impedimenta ; 7.e., sum of the works done, each term 
employed in their statement being measured by the pro- 
duct of a force into the velocity of its point of applica- 
tion.” The movement ofa ship being supposed uniform, 
the action of the agent or developed power, measured 
in Watt’s indicated horse units, is made up of a cylinder 

d?s ee aa e 
91.010 multiplied into (P + P"); the mean 
diagram pressures upon a unit of the pistons and the 
observed values of N, the revolutions of the engine shaft 
per minute. In symbols, E = aa (P+ P1)N. In 
the Warrior, the actual value E = 2°0674 (P + P") N. 

Now, by Newton’s scholium, an equal value obtains 
between the ship’s resistance R and the speed with which 
it is overcome; and also, involving a coefficient which, 
in the case of the Warrior, has the value 14°91, so that 
we have E = 14'91 RV. Let us test these :— 


function ¢ = 





Speed V... .. = 14°36... .12°174 ... 11°04 
Log. 2°0674 ... = °3153 ... 3153... 3153 
Log. P+ Pl... = 1°6882...  1°4877 ... 1°4032 
Log. N ... ... = 1°7344... 1°6484 .... 1°5798 
Sum, or Log. E = 3°7379... 3°4514 ... 3°2983 
Ee Sgt sae Se 5469 ... 2828 ... 1988 
Trial data = 5469 ... 2867 ... 1988 
Differences = — .. 39 (too great) — 
Again: 
Speeds ... = 14°36 12°215 11°04 12°174 
Log. 14°91 = 1°1735 1°1735 1°1735 1°1735 
eW- ... = 1°'1572 1°0869 1°0430 1°0854 

"(98 V = 1°4073 1:1971 1°0819 1°1927 

Sum, or Log. E = 3°7380 3°4575 3°2984 3°4516 

ne isa) ace, a 5469 =. 2867 1988 2829 

By data ... = 5469 ¢ 1988 2867 (38 toogreat) 


Here, by the conjoint testimony of the two extreme 
speeds, the middle speed has been understated, it ought 
to be 12°215 knots, and not 12-174, as given in the data. 
There has been either an error of observation or altera- 
tion of circumstances of trial equivalent to a loss of 
about 40-horse while running the mean speed, which, 
had it been expended in driving the vessel, would have 
raised the speed to 12°215, instead of the 12°174 by 
observation. 

The equation E = 14°91 R V differentiated, and the 
members divided by their primary values, gives the 
equation oe + o% 

E R v 
but involving also an important mechanical principle or 
fact; the first term of the second number is the value of 
the coefficient of V in the exponential law for the resist- 
ance and power, and is constant so long as the circum- 
stances of trial are unchanged. Hence, denoting it by a, 
we have = =a+ + - Or, d Log. E = a+ d Log.V, 
which, integrated in respect to V and the added constant 
required by the integration taken of the form Log. 6, we 
have Log. E= a V + Log. V + Log. &. Or, by anti- 
logarithms, 

E = b V 10*’, the law of the. potential curve. In the 
Warrior, E = 14:91 V 10°“ A like treatment of the 
revolutions and speed will yield, N = m V 10"', the 
law of the revolutions of engine shaft. In Warrior, 
N = 2°524 V 10" Y , in which m and n correspond to 
the 6 and a of the power curve. 

Finally, divide the members of the foregoing by those 


of the latter, taking the logarithms and making V ex- 


a mathematical truism, 





aria APE Sh E- b) 
plicit, we obtain, V = ie Log. N Log. =| In 
the Warrior, V = a Log. : _ ‘7714. - A set 


of easily obtained and simply applied deductions, which 
I have repeatedly, and in various manners, illustrated in 
my many letters in THe ENGINEER, 
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TESTING MATERIAL FOR ROLLING STOCK. 
(Continued from page 297). 
XI.—CARRIAGE AND WAGON IRONWORK, 

Tus section comprises all metal work which has not 
been treated of under other heads—vide tires, axles, 
springs, channels for underframes, &c. The following is 
a list of the principal parts, with tests required from the 
material of which they are composed :— 





Tensile. 


Material. Bending. 


| Elong. p.c. | Ult. stress, 
indin. | sq. in. 











tuns, 
Plate— 

Corners, side plates for sole 
bars, door plates, various 
small strip pieces : 

Ordinary mild steel. 

*Wrought iron (common) 
ny NS ae 
Across... 


Close 


Varying with 
thickness 


Smithed ironwork— 

Hinges, handrails, taper 
door rails, staples, lamp 
irons, axle guards, brake 
gear, through bolts, horse 
SS eae 


25 


“ 25 Close 
Forgings— 

Drawhooks, buffers and rods, 
drawbar cradles, coupling 
screwand nut... ... ... 

The drawgear (especially 
that of carriages) and axle 
guards are often specified 
to be of best Yorkshire 
iron throughout. 

Couplings and chains— 

Shackles for screw couplings, 


ty 
te 


Close 


wagon centre couplings 
(three and five link), side 
chains, binding chains, Xc.: 
Best Yorkshire, or... Close 
Special Staff. chain brands 
Cast iron— 
Axle-boxes, buffer sockets... 
Spring shoes, brake blocks 
ea = 
Transverse, 36in. x 2in. 
x lin. Sete sae 8 


40 
Tons total 

*3in. defi. 1°25 

Malleable cast iron— 

Buffer shoes, spring shoes, 
lamp irons, buffer sockets, 
luggage rack, supports, 
and various small details 
that are usually smithed 
ea ee 23—28 

Cast steel— 

Wheelcentres, buffersockets, 
bogie cross stretchers, and 
stays ... ... pee ae 20 30 90 deg. 





* Bending test required from wrought iron plate (BB). 





Thickness Plates to bend. 
of plate. With the grain. Across the grain. 

in. deg. deg. 
iy ‘/ ae 30 
io . 50 20 
4-2 35 15 
tom 4 25 10 
ia 20 5 
4-1 ae. a 5 


In the case of the majority of the above, these articles 
are inspected in the finished state, and are tried over for 
accuracy to gauge and template, few tests being made on 
the complete articles; some of the smaller smithed details 
can be tested by bending under the hammer to prove the 
ductility of the material. Occasional tensile tests should 
be taken from all of the above, in order to. ensure that the 
quality of the material is being maintained, and where 
best Yorkshire is specified the brand mark should be 
looked for. 

All couplings and chains can be satisfactorily tested 
by tension, and in the case of ali welded work it is 
advisable to made occasional tests from each man’s fire, 
as this tends to keep the average quality of weld ata 
higher standard. 

Coupling screws.—A test from these should be occasion- 
ally taken. Fig. 34, shows an ordinary standard pat- 























tern,asin use on most railways ; when of the dimensions 
given, such a coupling should stand a total pull of about 
80 tons before failure, which in a well-designed one should 
take place indifferently either by breaking through the 
screw at the bottom of thread, by shearing off the lugs, 


a> 0D noo 





Fig. 35 
or by pulling through the eye of the shackle, &c. 


Fig. 35, shows another form of screw coupling, in 


can, however, after a few trials be sufliciently enlarged 
to become of equal strength with the rest of the coupling 
—see Fig. 36. 

A shackle for the screws before being bent should be 
occasionally tensile tested with pins 
through the eyes. The results vary 
with the diameter of shackle, lin. 
diameter giving 16—17 tons total; 
ljin. diameter, 24—26 tons total ; 
or within a small percentage of 
ultimate tensile test per square inch 
of original bar iron used. These 
shackles may be made in two ways. Fig. 37 &, shows 
the least expensive method, from which very good results 
can be obtained if the collar when bar is at welding heat 
does not nick and weaken the eye at the root, causing 
failure, as shown in Fig. 37 c. When well made the 


= 





Fig. 36 

















Fig. 37 


shackles should fail indifferently either across the eye— 


good freduction of area. Fig. 87 pb, 
method, preferred by some engineers owing to the fibre 
of the material running right around the eye. This is the 
more expensive method of the two, and the results are 
no better than those given by the “ balling” process 
when properly carried out. A rough test for the sound- 
ness of weld at the shank is by hammering a taper drift 
into the hole in the eye, which should expand about 
50 per cent. without showing signs of cracking. 

The following are tests from average shackles properly 
made by “ balling ” process :— 
Dia., 
in. 


Breaking weight. 


Total, tons. Tons, sq. in. Where failed. 


© ns eng OS cu: . Through eye—Fig. 3a 
D ..-.cs5,: yc ise eee . Through iron shank—Fig. 3 
BR sn 21°4 20°77 . Through iron shank 


Wagon centre chain couplings.—The standard form 
of these consists of three long links, 1jin.—occasionally 
l}in.—diameter; either with the Gedge attachment, 
Fig. 38a; or with shackle and pin, Fig. 40; or 
with the last link threaded through the hole in the draw- 
bar and afterwards welded. For special purposes, some 
three-link, with one short centre link—Fig. 39a—and 
some five-link, with three short centre links—Fig. 40— 
are made. 


OB © 





Fig. 37 a—or preferably through the solid bar—with a | 
shows the other | 


————= 
end welded, as they are similar to ordinary chain link 
The iron used should be near the exact size, ang the 
breaking stress in the links should work out to abo . 
17—19 tons per square inch. When under test . 
side-welded long links should break through the solide 
or near the end of the scarf. In the couplings with hon 
side and end welded links, the latter are usually the fi . 
to give way. ” 

Side chains are invariably used on Coaching stock 
and on a few wagons. Practice varies somewhat with 
regards to these, some railways using lin. ordinary short 
link chain—Fig. 41; one of the two side chaing 
each end of the coach having a special end link to ay 
hook carried by the side chain on the next coach which 
comes opposite to it. 

Perhaps the most general method is to have side chain 
of open link pattern, from jin. to lin. diameter, with « 
hook to each chain — Fig. 42; thes 
are rather more expensive to make, anj 
should give a breaking stress of 17 
tons per square inch of section, higher 
values not being uniformly obtained 
owing to the open form of link, which 
reduces the strength, the total stress 
borne by these chains before breakin 
ranges from 9—25 tons, according to size 

Binding chains for timber wagons, he. 
are usually jin.—jin. diameter, of open 
link pattern—Fig. 42. 

The defects found in wagon coupling 
&e., work are very similar to those found 
in ordinary chains—bad welding, oyer. 





, heating of scarf, hammering scarf at too low a heat, 


and red-short iron. 
The following figures for the various chains have been 
taken from a large number of tests :-— 


TABLE XXIL.—Curriage and Wagon Chains, 


Bending siress, 

32 Description. nies Average, ' 
R from Tons, | Tons, 
total. | sq. in, 
Pa i eer tons ian 

— | l}in. three-link coupling... 62—7' 65 
2 | Igin. . a 52—62 56 | 183 
4 | lgin. i one short link 50—57 53 | 17°6 
5 1in. five-link, three short links ...) 50—57 3 | 178 
6 | lin, side chains (short link) ... 29 min. _ 
7 RG ss »> (open link) 19—22 21 | 167 

8 | }in. binding chain (open link) 14—19 =| 155 


as AO * 9—11°5 | 10°5 | 154 
Drawhooks.—One per cent. of these may be tested by 
tension with a link in the 
hook; these should give 
results varying according to 
the section. The private 

















Fig. 41 


Shackles and pins should be tested, and if to be of 
equal strength with 1jin. welded links, need to be 1}in. 
diameter. 





Ht broad &~ hey 
Fig. 42 


The long links in these couplings give the best results 











when side—Figs. 38 and 89—instead of end welded; the 


CSSD: 


Fig. 43 


scarf in the former case beg straight instead of curved, 
thus having only to resist a direct pull as against a tensile 








which the rivet head is apt to be the weakest point; this 


and bending stress combined; the short centre links are 


owners’ standard shown in 
Fig. 38 should stand about 
40 tons before fracture, if 
made of the iron specified in 
the foregoing table. 


When under inspection it 
should be noted that the 
hooks are made in such a 
way that the grain lies along 
and not across the hook, as 
the strength in the latter case 
is seriously reduced. 


Hooks for side chains are 
not made of equal ultimate 
strength to the chains, owing 
to the large section required; 
with the design usual for 
these, as shown in Fig. 
42, the hook commences to 
open and the links to collapse 
at about the same stress, 7 
tons, while the hooks break 
at 12—13 tons, and _ the 
chains at 19—80 tons. 


The following table shows 
results of tests on draw: 
hooks, Fig. 38, with ten- 
sile machined from the plain 
portion which works through the buffer beam:— 




















Fracture.| Elong.|Tensile| Ult. stress. | 
Section. Tons, p.c. | red. | Tons per 
total. jin 4in.) area. sq. in. 
3fin. x lfin.| 40°2 26 40 22°5 — 
deep. | ' 
Sectional area} 42°7 29 38 23'8 Broke at Gedge 
about 5°9 sq. | slot. 
in, 45:1 | 21 | 26 259: | 
46°0 19 37 23°56 = 
47°6 | 24 | 39 | 24°6 


A few drawbar connections—pins and eyes—may be 
tested by tension ; in cases of new design it is instructive 
to do so, and obtain by trial parts of equal strength 
which would otherwise involve some calculation of u 
satisfactory nature, the relative depth of crown of drawbat 
eye and diameter of pin being a case in point, the propor 
tions of coupling screw, horns, and shackle being another. 

Malleable cast iron.—Most of the articles made from 
this material do not lend themselves to testing in a col 
















Ocr 14, 1898 





THE ENGINEER 


365 








Jete state ; tensile tests should therefore be cut from these 
d should give 23—28 tons per square inch; no notice- | 
pr Jongation is obtained in a 4in. length, nor reduc- | 







- fat area. Buffer shoes—Fig. 44—are sometimes | 
ag mince | 
I g Ly dj naeen nen ne 1 ms ee 


tat 








Admiralty is equal to 7°65 tons per square inch of section 
of both sides of the link, which is sufficiently under the 
elastic limit of 13—15 tons per square inch to avoid 
causing an injury to sound chain. When in use the 
chain should never be stressed beyond 
Raw half the proof weight, or 3°83 tons per 

anol square inch; and for sling chains, not 
beyond 3} tons per square inch. 









7 Z 




















—_—S 


Minimum breaking weight required by 
the Admiralty is equal to 15°28 tons per 
square inch of section of both sides cf 
the link; this is lower than is often 
specified for high-class chain, from which 
16—18 tons per square inch can be ob- 
a tained—see Table XXI1V.—the breaking 
a stress per square inch varies with the 
i size of chain, being at its maximum in 
ee the medium sizes from }4in. to lin. 
¥ Tonnage per square inch in Tables 


~ 43° 











Fig. 44 


tested by being burst open by a taper drift. The follow- 
table gives some results from these, with tensile :— | 





— XXIV. and XXV. has been reckoned on 
iron when ;}, over size. 

The average loss of strength between 

the chain and the original bar iron is about 25 per cent. 

Elongation should be taken in one-yard length. 


| Chain made from bar iron giving 40 per cent. reduction 
| of area should give 6in. to Tin. stretch between proof 
| and breaking loads, or about 63in. to 8}in. total elonga- 


tion. Chain made from iron giving 50 per cent. 


| reduction of area should give from 10in. to 11}in. total 


elongation. 
Weight per fathom, when specified, serves as a check 


| on the size of iron used, also on the size of welds and 


ing 
TaBLE XXIII. | 
Tensile. 
. Bursting pressure. —-———- —_—— ~————— 
Taper of drift. Tous, total. Elong. p.c. in Ult. stress. 
2in. Tons, #q. in. | 
1 n10 12°85 2-0 20°82 
: 15°26 3°0 25°3 } 
| 
- 18°75 3°3 27°3 
¥ 19°8 30 23°0 
: a | 
27° 5* 1°6 26°5 


* Different design. 
XII,—CHAINS. 
A few notes on the testing and inspection of crane, | 
&c., chains and wire ropes are added, as this work is 
usually undertaken by the testing department. 

In specifying for chain it is customary to give figures 
for proof stress, minimum breaking weight, and elonga.- | 
tion required in one yard length of chain. The weight | 
per fathom is usually given, also the tests which the 
bar iron must stand. In Tables XXIV. and XXV., at | 
the end of this section, selections from two sample speci- | 
fications are given; the first is for good reliable short- | 


| 
| 











Unit= Dia’ of on. 
Fig. 45 


link chain, the second for chain which has severe duty | 
to perform, or where any failure would be most disastrous, 
such as lifting ladles containing molten metal, or for | 
use on wagon inclines, &c. It differs chiefly from the | 
other in the additional elongation required in the one- 
yard test piece; also in the smaller weight allowed per | 
fathom, which render it impossible for chain to pass this | 
specification if any but the finest iron be used. 
The links are usually specified not to exceed in length | 
four and a-half, and in width three and a-quarter times | 
the diameter of bar iron; the wider the link, 7.e., the | 
nearer the approach to a circular form, the weaker the | 


link becomes, owing to the bending action at the crown | — 


of the link and consequent strain on the weld, which is | 
always made at the end of the link in short-link chain. 
Chain iron should be free from laminations, should be 
circular, and, when nicked and broken, should show a 
good fibrous fracture, free from crystalline surfaces. 
This latter test, although often mentioned in old specifi- 
cations, is rather misleading, as pointed out in the 
section on the bar iron; as a matter of fact, a smith 
who knew his work could produce crystalline and 
fibrous fractures at every few inches along a bar of 
B.Y. iron, therefore the method of breaking should be 
more carefully specified. The following figures show brands 
of Staffordshire iron, suitable for use in chain ; the latter 
of these brands and B.Y. are those which satisfy Specifica- 
tion II. B.Y.is often supplied for this purpose, cut into link 
lengths with the brand stamped on each. Some engineers 
require tests to be made from each batch of iron, which 
must be satisfactory before any is worked up into chain. 


Chain Iron. 











Analysis. Tensile. 

| Elong. Ult. stress. 

Cc P. ie Si re. i Red. “rons per 
| . : din, % _ mg po 
‘110 +164 «Tr | 183 ‘086| 25-20 42 23°0 
100 155 Tr. 160 ‘110; 27-30 44 22°5 
085 +136) Tr, | ‘118 +125} 28-38 47-50 22'S 
085-060 Tr. | -168 *030/ 29-35 60-65 21°8 





After the one-yard sample has passed the tests required 
every length of chain is submitted to a proof stress 
sufficient to reveal any bad workmanship without injur- 
ing sound links. ‘The proof stress required by the 





the shape of the links. Either a maximum weight is 
specified, 5 per cent. under this being permitted, or an 
a weight, with 2} per cent. allowance on each 
side. 

The surest methed of obtaining a good chain is to 
specify definitely the elongation, minimum breaking 


| weight, and weight per fathom, which must be given by 
| @ one-yard test sample cut anywhere from it. 
| iron would not give the required elongation, and would 


Inferior 


be too heavy. Inferior workmanship, bad welding, &c., 
would fail to give the elongation, even although the 
highest quality of iron was used, as the welds would not 


| be sufficiently strong to stretch the chain; also the one- 


yard test piece contains a greater number of welds for 
trial than the old-fashioned three-link test. 

After the proof stress has been applied to the whole 
length of the chain every link should be examined ; all 
links with bad sand marks or laminations, burnt links— 
shown by pitted surface—unsound welds, links with fine 
cracks at the ends—indicating burnt or red-short—should 


| be cut out and replaced. 


Tensile tests should be taken occasionally from the 


| iron at the fires and also from finished links, which should 
| be cut through and straightened at a good red heat. To 


test welds the links should be cut through at the plain 
end, and then closed together under the hammer. 


Test from Links. 


Links cut through the weld, heated and straightened. No elongation 
taken, as the piece was too short. 


- Red. area, Ult. stress. 
— per cent. Tons, sq. in. 
ES ae a “seaman io a 
EE ae ae Gt iS) ie. eak “cu ee 
WOT sca uoe. ccc. das Sas es a a 
BM? sas, Sake “sik ae xe a) oe ae | oe ee 


TaBLE XXIV.—Chains, 
SreciricaTion I.—For Goop Crane CHaIn. 
Iron to be used (see Photograph IX.) 

Elong., 30 per cent. in din. Red. area, 40 percent. Ult. stress, 22 tons 
per sq. in. Bend, cold (length = 8 times diameter). Close good. 
Drifting test = diameter of bar, two drifts at right angles, length of 
piece = 5 times diameter. 























Dia. of| Proof | = ult. stress, deen gush Weight per 
ron. | stress. weight. to sq. in. reece eno fathom. 
in. | tons. | Total tons.| Pa 

“75 175 | 142 6 4h 
+} aes | 4) | ass 6} 10 
, 3 725 | 163 6} 17°5 
g | 462 | 1125 | 16-6 64 27 
3 | 6°75 | 16 | 16°7 64 37 
i 9°125 | 22 170 6y 1 
1 | 12 | 28 | 167 6} 66 
ig | 22-62 | 52 | 167 ¢} 118 
2 48 | 1¢0 | 14°6 6 255 

EXxaMpLes FROM CHAINS TESTED. 

Breaking weight. | Elong. in 36in. | Tensile on bar iron. 

Dia. | Total, | Tone peony Pr ies na Ult. 

tons. | sq. in. | lo reais | din. | area, | stress. 

‘in. petite: in. in, pee Fis a 

1:95 | 1771 i | 26] 44 | 23-4 
3 4:7 | 16:9 | #3 a. t- 47 | 24°3 
| 775) 176 | 1 6g | s2 | 41 | 223 
g | 12°65| 18°8 : e =| al | 44 | 228 
| 71 17°8 Z 8 | 24 | 45 | 23:3 
z | 2:1 | 17-9 3 sg | 33 | 44 | 22-7 

1 31°8 | 19°1 1h 8} 30 | 48 | 23-0 

2/100] 175 14 ve | 85 | 42 | 22'0 

| 














Exampirs or Common Crane CHAIN AND CHAIN WHICH FAILED TO 
?a88.—SPECIFICATION I, 














Breaking weight. | Elongation 

fize. in 36in. 

Total, nes eq. in Inches. 
jin, 1°85 | 123 35 Below Spec. I. 
fein. 22 | 61 3 Two distinct tests 

{ from a_ bad 

fein. 22 | 61 # chain. 
¥n, 5°5 | 11°9 12 Common chain. 
Sin, 100 | 1% 42 Below Spec, I. 
fin, 11°4 1270 | 2 Common chain, 
i'n. 15°6 13°0 24 a 
lfin. 32°6 13°0 23 a a 





TaBLE XXV.—Chams (continued). 
Spzcirication II.—Srectat. 
Tron to be used (see Photogragh VIII). 


Elong., 85 per cent. in 4in. Red. area, £0 per cent. Ult. stress, 22 tons 
per sq. in. Cold bend (length=8 times diameter), close, good. Rams- 
orning and drifting = 1} times diameter of bar. 





Minimum | Ult. stress. 
™ 
































| 
| 


Noa, | stro | Proaking | | tons ‘Slmgation| Wei 
weight. | per sq. in. | fathom. 
ae Tons. | Total, tons. ‘aie als in. Ib. 
3 } > Fe 14°2 8 4°5 
i 18 4°26 166 | 9 | 9 
4 3 7°25 16°3 9 16 
§ 43 | 11°75 17°3 9 25 
2 | 675 | 1625 | 16-9 9 | 355 
q 9°125 22°0 70 | 9 | 4 
1 12 29 Ene sy, 8 62 
13 22° 625 53 17'0 Q | 114 
2 48 10 14°6 9 250 
EXAMPLES FROM CHAINS TESTED. 
ae Breaking weight. |flongation in 36in. Bar iron. 
yea eee ie 
= = : 
Aer rer] ia LE EES 
in. nee Cae ey in. | Pedy 
1 31:25 18°69; 1 13g | 44 | 61 | 21°6 
1, | 88°35 1861) 12 | 14 45 | 64 | 19°9 
1g | 564 | 184) 2 | 18 44 | 63 | 21:9 





The foregoing sections have dealt with most of the 
important series of tests made in railway testing labora- 
tories, but there are several others which may be men- 
tioned. 

Wire ropes are tested by tension, the rope being tested 
as a whole; then strand by strand, and then wire by wire, 
or a selection of a few wires from each strand; the ductility 
of the wires is tested by subjecting the wires to torsion 
until they break. 

All the various materials in use on the railway passes 
through the testing laboratory at one time or another, 
any material in which there is a doubt as to the quality 
being sent for test. Oils to be tested in a frictional 
machine ; glass to be tested transversely ; shunting poles, 
firebricks, building bricks, brass, white metal, &c. &c., for 
each of which an appropriate test has to be devised, if 
there is not already a standard method in use. 








THE IRON AND STEEL INSTITUTE. 
No. Y. 

Tuer establishments visited in the afternoon of August 
30th between Falun and Gefie, on the Gefle Dala Rail- 
way, Hofors, Sandvik, and Forsbiicka, are essentially 
representative cf modern methods of Swedish iron 
making; large producing powers concentrated at single 
centres replacing furnaces and forges scattered about at 
considerable distances apart, as determined by the 
exigencies of power or fuel supply. This change is 
largely the result of the successful development of the 
Bessemer process in Sweden by the veteran ironmaster, 
Consul G. F. Géransson, who founded the Sandvik Works’ 
in 1862, and still remains, in his eighty-second year, 
chairman of the company, although the direction of the 
works has devolved upon his son, Mr. A. H. Géransson, 
and the example thus given has led to the abandonment 
in great part of the open fires and hammers, and the 
substitution of converters and rolling mills in the older 
establishments, with the result that there is a g 
similarity in the methods followed throughout the 
district—the original Swedish plan of converting metal 
taken directly from the blast furnaces in small charges of 
three to four tons, and blowing to the required temper, 
or when necessary re-carbonising with the same metal 
without using spiegeleisen, being the rule in all cases, 
although in two instances, at Hofors and Sandvik, open- 
hearth furnaces have been added to the Bessemer plant. 
Steam power is also used to a greater extent than in other 
parts of Sweden, the proximity of the important timber 
shipping port of Gefle giving facilities for the importation 
of coal, although the latest tendency is to seek for 
increased power by electric transmission from waterfalls 
at distances; in particular the Hofors Works supplies a 
notable example. 

Hofors, about twenty-three miles east of Falun,is situated 
upon the upper part of a chain of lakes, varying from 
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three to fifteen miles in length, which after a tortuous 
course of about fifty miles discharge into the Gulf of 
Bothnia, in Gefle Bay. Iron smelting has been carried on 
at this place since the beginning of the seventeenth 
century with ores from the Torsuker mines, in the 
immediate vicinity ; but the present works were erected 
in 1880, and the latest additions have only recently been 
finished. The plant comprises two blast furnaces about 
45ft. high and 1430 cubic feet capacity, two Bessemer 
converters, and a 15-ton open-hearth furnace, four rolling 
mills, hydraulic forging presses, steam and water-power 
hammers, and their necessary auxiliary machines. The 
general arrangement is shown in the view on page 374, 
in which the tall warehouse-like building in the centre 
covers the blast furnaces, and is connected by an inclined 
tramway carried on tall trestles, with the charcoal house 
on the right, while the smaller buildings with chimneys 
adjoining, contain the Westman calcining kilns, which are 
supplied with ore by skips running on steep inclines, 
leading from the ore pee on the railway. The ores, 
following the usual Swedish practice, are subjected to a 
very thorough calcination, attended in the case of 
magnetic ores with partial fusion, in order to ensure the 
complete removal of sulphur; and when cooled and 
crushed to about lin. lumps are lifted by an elevator to the 
platform at the furnace top, which is of considerable size, 
on account of the large number of different minerals 
used. These are partly obtained from Nyangs and 
Penning mines, in the immediate vicinity; but to a large 
extent from other places within a radius of about fifty 


miles, especially Norberg and Bispberg; and as will be | 
seen from the following analyses, their waste matter is | 


partly basic and partly siliceous, so that by judicious 
mixing the use of limestone flux may be reduced to a 
minimum. All, however, are exceedingly pure as regards 
sulphur and phosphorus. 


generally used in Sweden, is especially useful with the 
milder qualities of steel, where it is important to utilise 
the heat in the charge as completely as possible. The 
open tapered ingot moulds have outside trunnions, and 
are placed with the large end uppermost, so that when 
lifted by the crane they turn over and the ingots fall out. 
Steel of every possible temper from 0°05 to 1°30 per cent. 
of carbon is made, both by Bessemer and open-hearth 
methods, and in regard to quality there does not seem to 





be much difference between them, except at the extreme 
limits, the former having the advantage at the higher, 
and the latter at the lower tempers. The corresponding 
variations in composition are rather curious :— 


Carbon. Manganese. Silicon. Phosphorus. 
0-19 { Bessemer ... 0°16 0-008 0°028 

| Open-hearth 0°30 0°005 0°015 
1:30! Bessemer ... 0°40 0°048 0-020 

| Open-hearth 0°50 0-080 0°024 





The products of Hofors are largely exported in a 








Mines Fe;0, | Fe.O3 MnO CaO MgO Al,O3 SiO. P.O 8. Fe. | P. 

| 
Nyangsgrufvan .. 87°77 1:00 0°26 3°20 0°56 0°20 7°60 0°005 0028 64°26 0002 
Penninggrufvan 52°07 14°73 20°18 177 1°34 1°06 6°74 0-007 0°024 48°02 | 0-003 
Myggbogrufvan 79°17 0°14 0°37 2°84 4°36 0°47 8°95 0°007 0: 006 57°43 | 0-003 

} 
Giskgrufvan 90°03 0°83 0°20 1°20 0:07 0°10 7°52 0°007 0°008 65°84 0°003 
Kolningberg 71°44 2°82 4°43 1°36 3°45 0°98 2°66 0°005 0°C08 53°92 | 0°002 
Gri adal 76°13 5°11 4°46 1°20 173 0°34 2°68 0:009 0°005 59°12 | 0°004 
Bispberg 95°41 2°30 0°35 1°40 0°79 0-11 0°40 0-010 0°C06 70°77 | 0°0045 
Limestone ... — - 54°60 0°42 1°54 1°65 0:005 —~ ~ | 0°002 





One furnace is worked with an open top, the other is | 
closed by Tholander’s charging apparatus, which is similar 
in principle to the divided bell at one time used in 
America, having a central tube and bell for the fuel 
charge and an outer annular one for the burden. The 
central bell is first dropped to admit the charcoal, and is 
then followed by the outer one, which delivers the charge 
around the wall of the furnace as nearly as may be in the 
manner of hand charging. The operations are made 
consecutive by an arrangement of taut and slack chains 
worked from the same lever. The blast, at about 1} lb. 
pressure, is heated by pipe stoves to about 300 deg. 
Centigrade. The annual make of the two furnaces is 
given as 11,000 tons of pig iron, or about 110 tons per week 
each, partly manganiferous, with nearly 1 per cent. of 
silicon for Bessemer use, and partly non-manganiferous 
and low in silicon for the open-hearth furnace, as shown 
in the following table :— 




















Carbon. 

Pig iron, | “Com. | Gra. |ganeve| con, | phorus, Sulphur. 

bined. | phitic. 
Bessemer ...| 1°42 | 2°99 | 3°03 0°97 | 0-019 Trace 
J 113 | 3°23 | 2°98 0°95 0°019 Trace 
Open hearth...) 0°26 3°04 | 0°68 0°88 0°020 0°004 
Z 0°60 | 3:57 (0-47 0°63) 0-018 0-002 
- 312 | 1:07 | 0°59 0-42) 0-017 0-002 
a 4°00 | 0°05 0°36 0°20 0-016 0-001 
4°08 | 0°13 | 0°28 / 0-11 0-016 0-003 


” 





From a comparison of the figures in these tables it 
appears that the metal, although low in phosphorus, con- 
tains from three to four times as much as the average of 
the ores, a result due to phosphates contained in the fuel 
and flux. This will explain the importance of the question 
of possibly reducing the mineral matter in wood and 
charcoal, which is so largely in evidence in the technical 
proceedings of the Swedish iron trade. The Bessemer 
process is conducted in the usual way, with direct metal 
from the blast furnace; the converter, taking about 
34 tons, is nearly cylindrical in the upper part, with a 
fiat top, and the neck turned at right angles. In casting 
Caspersson’s converter ladle, which allows the metal to 
be poured directly into the ingot mould without the 
ordinary ladle crane, is used. This is a small cylin- 
drical ladle with a horizontal limb at the bottom 
which fits on to the converter mouth, and is secured by 
lugs and collars attached to the shell plating, the joint | 
being made tight by a grouting of clay, when in the 
position shown in the left-hand figure. When the con- 
verter is turned down the ladle becomes vertical—as in 
the right-hand figure—the overhanging weight being sup- 
ported by an overhead crane, and the ingot moulds are 
filled in the usual way, but as the tap hole is fixed in one 
- place, the moulds are placed on a turntable and brought 
up in succession. This arrangement, which is very 


| ture, 37in. in diameter and 3lin. long. 


partially finished condition, such as blooms, billets, tube, 
ingots, wire rods, &c., either hammered, pressed, or rolled, 
the forges and mills beg equipped with steam and other 
hammers, a fine hydraulic press, plant and engines by 
Messrs. Fielding and Platt, and blooming, billet, bar, and 
wire rolling mills. The most interesting feature in con- 
nection with this part of the works is the extended use in 
the rolling mills of electro-motors worked by current from 
a power station about one and a-half miles away. The 
driving power is derived from a head of 100ft., conveyed 
partly by an open leat and partly by a wooden tube, 


| following a clearing through the forest of about 800 yards. 


The tube—page 374—about 6ft. in diameter, built of 
straight 2in. staves with thicker collars at the joints, 
hooped with iron and thickly coated with a resinous 
waterproof varnish, terminates in a heavy stone pier, 
where it connects with an inclined pipe of smaller dia- 
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well as for lighting the power station and some Private 
houses. Three out of the four 300-horse power generators 
are kept at work, the fourth being kept in reserve 
| Each one has its own circuit of three 9 mm. coppe, 
wires, while a fourth circuit of three 5°5 mm. wires one 
| the 150-horse power generator, the twelve wires being 
| carried on porcelain insulators by an overhead line 200 
| yards long to the works, where there are four motors of 
200-horse power, cach connected with one of the lar er 
generators, and taking the 
current at the Original 
pressure, but as these 
work independently, not 
more than three of them 
can run at full pow 
together. Two d i 
motors are connected 
with the wire mill, one 
with the medium, and the 
fourth with the smal] 
train. They are generally 
similar to the generators 
but smaller, having four 
poles and short-circuited 
armatures, making 460 
revolutions per minute, 
The starting is done from the power house, with 
both dynamos standing and in connection, the field 
magnets of the generator are excited, and the water 
is admitted to the turbine. In this way the start. 
ing of both is almost simultaneous, and the motor 
developes its full load torque with the use of a 
starting resistance. The communication between the 
mills and the power station is effected by telephones, 
At the normal speed of 480 revolutions of the generator, 
and 456 of the motor, the latter developes 244-horse power, 
or an efficiency of 75 per cent. At the higher speed of 
520 and 494 revolutions respectively, the horse-power is 
216 and the efficiency 72 per cent. The 150-horse power 
generator drives thirteen smaller motors in the works, 
aggregating 210-horse power, the larger ones taking the 
current from the line voltage, while the smaller ones are 
| served by transformers. 


The hydraulic motors were built by Messrs. Quist and 
Gjers, of Arboga, and the electric plant by the General 
Swedish Electric Company, of Westeras. It has now 
been at work, with complete success, for two years, and 
is remarkable as being the first application of electric 
power to driving rolling mills, and the motors, when put 
down, were the largest of their kind that had been con. 
structed. A total of about 3400-horse power is in use, 
2900-horse power being derived from water and the 
remainder from steam. 

The Sandvik Works, which are situated on the north 
shore of Storsjon, or the Great Lake, about twenty miles 
below Hofors, are the largest in the district, and as has 
been previously stated, were the first to develope the 
manufacture of Bessemer steel on the large scale in 
Sweden. Starting with a single blast furnace, two con- 
verters, two steam hammers, a tire mill, and a small 
roller for tool steel, the principal product being railway 
tires, other branches of manufacture have been added, 
| and now there are three blast furnaces, two converters, 
an open-hearth furnace, lately finished; thirteen steam 
hammers, including one of 15 tons and four of 5 tons; 
ten rolling mills, a wire-drawing mill, and works for 
making saws, clock springs, and other hardened, polished 
articles made from flat steel, a manufacture in which 
Sandvik takes a leading position in Europe. The ores 
smelted are similar to those used at Hofors, but havea 
wider range in composition, the most prominent being 
the following :— 





Fex03. | Fey0y.| FeO. | Mno. M0. | CaO. Al,O3. SiO, | PyO; Volatile Tot:1. Fe. Pr. 
Bispberg ... ... ... 693 8122 — 010107] 058 O21 6-91 0-009 100-084 | 6642 0-004, 
Tremiinning 35°81 29°91 0-12) 1-24) 1°26 1:09 30°38 0-037 99°857 46°73 0-016 
Vestra Mans 56-21 18°06 =— 0°05 0-29 | 1:12 1°89 22°21 0-034 99°915 52°43 | 0-015 
Svartvik 63°62 672 243 4°33) 7°25 2°39 S21 0-010 5°38 100-369 | 51°30 | 0-004 
Kolningberg 60-13 | 6-36 4-721 7-58| 3-93 6-02 6-20 0-005 4:52, 99-795 | 48-83 | 0-002 
Langvik 41°83 4-02 8°80 6°55 | 11°58 1°76 5°93 0-016 17°50 98-046 | 33°42 | 0-607 
Hillang 33°63 1513 15°45 | 269 | 843 214 12°61 0-015 7°80 98-062 | 36-12 0°C07 
Limestone ... — | ov 0°76 | 52°48 0°51 3°00 0009 42°07 99-329 0-004 


meter, made of riveted steel plates leading to the power- 
house. This contains six turbines with vertical bucket 
rings, receiving the water at the circumference and dis- 
charging through the centre, and horizontal shafts, which 
are coupled directly to the generating dynamos—page 374. 
Four of these are of 300-horse power each, at 480 revolu- 
tions per minute, but two of them are constructed on a 
variable admission principle, having two systems of 
buckets on the shaft, which can be run together to give 
the full power, or singly, to give 200-horse power at 320 
revolutions. The remaining turbines are smaller, one of 
150-horse power at 515 revolutions, and one of 40-horse 
power at 720 revolutions. Each of the larger turbines 
works a 300-horse power triphase alternating dynamo 
at 900 volts terminal pressure, of the unusually low period 
of sixteen complete cycles per second, with four cast 
iron fixed magnets and a revolving laminated iron arma- 
The weight is 
The energy required for exciting 
The 150-ho1rse power 


about 19 tons. 
the field magnets is 2°7 kilowatts. 


| turbine drives a smaller alternator with fourteen poles, 


giving 900 volts at a frequency of sixty cycles per second, 
with an exciting energy of 1°5 kilowatts. The 40-horse 
power turbine works two continuous current dynamos, 
which furnish the exciting current for the alternators, as 


The smelting and Bessemer converting are conducted 
| much in the same way as described above. Ingots for 
| tires are cast in covered moulds, and those for rolling in 
| open ones, which are filled from below from a feeding 
| tube at the side, the moulds being mounted in a rectan- 
| gular frame running upon wheels which brings them up 
| in succession to the converter for filling. The new open- 

hearth furnace is placed at one end of a spacious shop 
commanded by an electric travelling crane, made by the 
Shaw Electric Company, of Michigan, and is apparently 
| intended to serve as a steel foundry. The re-heating 1s 
'done in Ekman gas furnaces, fired by coal and forced 
| draught in the producer, the secondary air being raised 
to 150 deg. Cent. by the waste heat of the furnace. 
| There is some water power, but steam is mostly 
used, there being thirty-five engines, collectively of about 
4100-horse power, the largest being that driving the 
cogging mill, a compound of 800-horse power, with 36in. 
high-pressure and 49in. low-pressure cylinders, arranged 
on separate framings, one being vertical and the other 
| horizontal, but both working on one crank. The mill is 
| a very powerful one, having three stands of three high 
‘rolls 30in. in diameter. Of greater interest, however, 
are the band-rolling mills contained in a house covering 
| 60,000 square feet, which was completed in 1893. These 
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include a heavy mill with four pairs of 20in. two-high 
rolls, two of which have vertical rolls in addition, a 
lighter one with four pairs of I4in. rolls, three with 
vertical rolls, a wire mill with six sets of 9}in. rolls, 
and a tube mill with five pairs of 20in. rolls. This 
method of rolling flats in universal mills was in use 
in all the works of the district. The hot- rolled 
band of No. 8 gauge, Sin. wide and 298ft. long, weighing 
1241 lb., exhibited at Chicago in 1893 and Stockholm in 
1896, which now adorns the sample-room at the works 
with similar examples in cold rolling, was one of the 
first achievements in the large mills. The heaviest cold- 
rolled band of No. 26 gauge, 8in. wide and 2354ft. long, 
weighs 11461b., and as a contrast a billet of 431b. has 
been rolled into a 2jin. strip of No. 49 gauge, 0°00125in. 
thick, 4317ft. long. The maximum degree of attentua- 
tion that has been reached is something thinner than 
No. 50 gauge, or 0°00078in., about ;..5in. 

The interest of the visit to Sandvik was largely in- 
creased by the presence of the veteran founder of the 
works, who, although now rather infirm, was enabled to 
receive and welcome the party and to make them free of 
the sample room, a permission which was very liberally 
interpreted. Before leaving, Mr. A. H. Géransson, as 
stated in a former article, gave an interesting description 
of the results obtained by the heat treatment of a piece 
of brittle steel sheet. 

The annual make of Sandvik is about 20,000 tons of 
rolled and hammered steel, with a fuel consumption of 
about 36,000 tons of coal and coke, and 80,000 lasts— 
about 5} million cubic feet—of charcoal for the blast 
furnaces. The charcoal store, one of the most prominent 
objects in the works, is 750ft. long and 120ft. broad, with 
an arched roof like that of a large railway station. A 
wire ropeway runs completely round it, bringing buckets 
down empty on one side and carrying them filled to the 
top of the blast furnaces on the other. The rope is 
driven by an electro-motor. 

After leaving Sandvik only a short time remained for 
the final visit of the day to Forsbacka Works, which are 
situated at the outlet of the Storsjon into the Gefle 
River, with a considerable water-power, iron-making 
having been carried on at this place since the middle of 
the seventeenth century, the change to steel making 
having been effected in 1870. The make of Bessemer 
ingots was 9157 tons in 1897, which were to a small extent 
exported as such, but the greater part were converted 
into bars, wires, nail-rods, and tubes, the latter being of 
specially high quality in regard to toughness and finish. 
The working details are generally similar to those observed 
in the neighbouring works, but the blast furnaces are 
somewhat larger than usual. One recently lined is, 
exclusive of a cylindrical part 5ft. high under the charg- 
ing bell, 44ft. 3in. high, 10ft. in diameter at the boshes, 
5ft. in the hearth, and 7{t. in the throat. Between 14ft. 
and 24ft. above the hearth level the stack is cylindrical, 
and 10ft. in diameter, which gives a total capacity of 
2767 cubic feet. The charging is done with a double 
bell, similar to the Tholander apparatus. 

In the evening the visitors were entertained at dinner 
by Mr. Christian Lundeberg, the managing director of 
the company, at his residence, a grand eighteenth-century 
mansion adjoining, dating back to the Golden Age of the 
Swedish iron trade, which, we were assured, was a long 
time ago. 








THE SUPPLY OF ELECTRICITY TO LARGE 
DISTRICTS. 
No. IV. 

Tue following article is the conclusion of our summary 
of the evidence taken before a Joint Parliamentary Com- 
mittee appointed to consider and report on five ques- 
tions, which we set forth at length in our issue for Sep- 
tember 9th, pages 251 and 252 :— 

Sir Samuel Johnson was then examined, and stated 
that he was Town Clerk and Clerk of the Peace for the 
City of Nottingham, and that he had occupied those 
positions for the last twenty-seven years. Nottingham 
had an area of 17 square miles, a population of 230,000, 
and a rateable value of £900,000. The Corporation 
own a gasworks, and their district extends to 100 
square miles outside the borough boundary; they also 
own the water undertaking, and supply about 60 
square miles outside the city boundary; they own the 
tramways, and started the supply of electricity four 
years ago, and this has been a great success; they paid 
large sums to buy up the existing gas and waterworks. 
They had made considerable profit on the supply of gas, 
and had also made a profit on the water; the profit was 
£33,000 on gas, and £200 to £300 only was made in 
the 100 square miles outside the city boundary, and 
there was a loss last year on the water supply to 
outlying districts of £1500. The Corporation was ex- 
tremely anxious to preserve the control of the streets. 
In six streets special subways have been constructed at 
a cost of about £60,000, so that the surface need not be 
disturbed, and this policy will be followed in future. 
The witness agreed with the evidence tendered by Mr. 
Higginbotham as to compulsory purchase, in which case 
notices would be served upon adjoining owners. He felt 
very strongly that the power to break up streets should 
not be granted to any dividend-seeking company. The 
Nottingham Corporation had already put down wires for 
the Telephone Company, and also for the Postmaster- 
General. They had also done all the street work needed 
by the Great Central Railway Company ata cost of about 
£20,000. He desired the Corporation to have power to 
prohibit any private electric light company coming into 
their district. They charged at present 6d. for the first 
hour’s supply, and 23d. for subsequent supply. The price 
to the largest consumer was at present 23d. At the pre- 
sent time they supplied no current for power purposes. 
The subways he had referred to had a total length of 
about one mile. He considered that it would be suffi- 
cient to notify adjoining owners within, say, fifty yards of 
an area, which an electric lighting company might propose 

to acquire, He agreed that it cost about 10s. for each 


notice, and would entail very serious expense on pro- 
moters. The city already supplied water to outlying 
districts in bulk, and it was distributed by the local 
authorities. They desired to prevent competition against 
them in the supply of electricity in Nottingham. They 
supplied outlying districts with water without making a 
profit, as a sanitary measure, and to prevent such diseases 
as typhoid fever being brought into the city. They could 
generate all the electricity required within their own area. 
The question of assessment was then gone into, and the 
witness stated that they had been able to arrange that 
matter to the satisfaction of all parties; the Nottingham 
Corporation had to redeem the capital borrowed for their 
electric lighting undertaking in thirty years. He con- 
sidered that both corporations and supply companies 
should have the right to acquire lands compulsorily, and 
he was perfectly satisfied that if a large demand for 
power arose in that city the Corporation would be able to 
meet it; in fact, they were now proposing to raise a large 
sum to enable them to work the tramways by electricity. 
He thought that if a company were allowed to put down 
very high-pressure mains in their district it might cause 
injury to the gas and water pipes belonging to the city. 
He considered the evidence given that consumers would 
not desire to take power from a corporation, as the exact 
amount of power they used would become known, was 
quite inapplicable to the case of Nottingham, where they 
supplied gas engines all over the city. The cost of pro- 
duction of electricity in Nottingham was about 1°8d. per 
unit. As already stated, they supplied water to 100 
square miles outside their own area, and were under 
obligation to sell the mains to any local authority through 
which they passed. Nottingham is opposing the Bill of 
the General Power Distributing Company, and the city 
made a profit on the electrical undertaking last year of 
£3600. They were under an obligation not to make 
more profit than 5 per cent., and last year supplied 
480,000 units to 35,000 8-candle power lamps. 

Mr. George Franklin was next examined, and stated 
that he was Lord Mayor of the city of Sheffield, which 
had agreed to purchase from 3lst December, 1897, the 
undertaking of the Sheffield Electric Light and Power 
Company, Limited, and his city was opposing the General 
Power Distributing Company. The Sheffield station had 
been at work about twelve yearsalready. He considered that 
the local authority ought to be allowed to have a monopoly 
so long as they did not neglect their duty. He supported 
the views expressed by Sir Samuel Johnson and others. 
The Corporation was a large employer of labour, and had 
to pay wages of the same rate as a good employer would 
have to pay. He considered that the municipality could 
carry on the supply of electricity as economically as a 
private company could do so. The Corporation are now 
putting down a station to supply power for electric tram- 
ways. He thought they could supply power at 2d. per 
unit; that meant 14d. per horse-power hour. The return 
current would go through bonded rails. The British 
Thomson-Houston Company are doing the work, and the 
Corporation was advised by Dr. Hopkinson. Light was 
supplied now at the maximum charge of 4d. per unit. 
The cost of production was 133d. per unit on a sale of 
750,000 units. He thought it unnecessary to serve notices 
on adjoining property owners in cases of purchase of lands, 
and considered a newspaper notice should suftice. 

Dr. John Hopkinson was then examined, and stated 
that he thought local authorities and companies should 
have the power of compulsory purchase under certain 
conditions. He explained that it was possible to supply 
power at a less cost than light, because the load factor in 
the former case was so much better. The Board of 
Trade seldom dispensed with the permission of the local 
authority when granting Provisional Orders. He thought 
the regulations concerning electrolytic action might be 
made more strict; he was appearing on behalf of the 
Corporation, but he acted as consulting engineer to the 





Metropolitan Electric Light Company. The curves of 
power and light supplies overlapped each other; the 
witness then gave further explanations as to the reasons 
for the greater cost of light per unit than of power per 
unit. He would be glad to supply a large tramway 
system at 1d. per unit. He quite recognised the difficul- 
ties of purchase of a system which passed through areas 
controlled by different public bodies. There was un- 
doubtedly a risk of electrolytic action to pipes, but if due 
care were exercised such a risk could be done away with 
almost entirely. In the case of high tension mains 
it did not necessarily follow that deterioration would 
be more rapid than in the case of low-tension mains. 
He would allow much greater freedom in the use 
of overhead wires than was at present permitted. 
He thought the sliding scale as applied to gas com- 
panies was very satisfactory ; that they were allowed to 
declare } per cent. more dividend for every 1d. by 
which they reduced the price of gas per 1000 cubic feet. 
He thought the power scheme at Niagara had in it the 
elements of success, although experience had been dearly 
bought. As to other great companies, he considered 
that where water power was available the company 
would pay, but where coal had to be used the result was 
doubtful, as coal was transported so cheaply. He did 
not agree with the evidence offered by Mr. Swinburne 
and Mr. Harris that Great Britain was disgracefully 
behindhand in the supply of electricity. With regard to 
the Midland Counties scheme, he might say that if he 
were dealing with it he would not put down one great 
central station, but would break the district up into 
suitable portions. If he were now dealing with the 
supply to London as a whole he would certainly place 
several stations outside it, and thus avoid litigation and 
other troubles now caused by the position of stations 
within it. The hiring out of electric motors would be an 
important part of a supply company’s business. 

Mr. Alfred H. Gibbings was then examined, and stated 
that he was President of the Municipal Electrical Asso- 
ciation, resided at Bradford, and represented the municipal 
authorities. He considered powers for the compulsory 





acquisition of land should be given to corporations and 


—=—=—. 
companies. He did not think a company should hay. 
power to supply several areas without the consent of the 
authorities, as the latter had in many cases already 
laid out large sums themselves, and competition would 
interfere with the repayment of the debts, About 
£1,250,000 had been laid out by electric supply com 
panies outside London, and about £3,500,000 by local 
authorities outside London. In Bradford they charged 
23d. per unit for general purposes, but there was a sliding 
scale which reduced the price to 1d. per unit for & con. 
tinuous supply for eight hours. They also supplied about 
300-horse power for the tramways at 1d. per unit, and at 
1d. they made 25 per cent. profit. There was no com. 
petition in Bradford. 

Mr. Chamen, electrical engineer of Glasgow, was then 
called, and supported the evidence given by previous 
speakers. 

Sir Alexander Richardson Binnie was the next witness 
and stated that he was chief engineer to the London 
County Council. He put in a map which showed the 
existing areas of supply of the electric lighting companies 
of the supply authorities in London; there were in al] 
twenty-six bodies, fourteen of which were companies and 
twelve local authorities. He also put in several tables, 
Of these Table A showed the possessors of electric lighting 
orders ; Table 1} gave a list of the companies’ orders, 
with methods of supply and sites of generating stations, 
This showed fourteen companies administering thirty-two 
orders and one Act of Parliament. The whole area north 
of the Thames, except Bethnal Green, was covered; but 
the south, especially towards Plumstead, was more open, 
Table C, also handed in, showed the overlapping areas, 
The Charing Cross and Strand Company had a station 
outside its area of supply, and the same applied to the 
City of London Company. The streets of London were 
becoming crowded with pipes and other apparatus, and 
the Committee should proceed with caution in granting 
new powers. He thought the control of the streets 
should be in the hands of one authority in London; and 
he believed that when competition between the com. 
panies began to be felt, the companies would agree 
together, and the public would suffer in consequence, 

Mr. John Williams Benn, a member of the London 
County Council, was the next witness, and stated that he 
was chairman of the Highways Committee. The streets 
were under the Vestries, but the Council had certain 
powers distinct from the Vestries. The Council had full 
power over the laying of all electric mains in the County 
of London, and they attach great importance to the forty- 
two years’ purchase clauses. He thought that power to 
break up streets should rest solely with the central local 
authority. The Council could prohibit works in the 
streets, but the ultimate authority was the Board of 
Trade. The local authorities would be the purchasers 
at the end of forty-two years. The Council attached 
special importance to the purchase clause, and were now 
earning £60,000 a year from the northern system of 
London tramways ; and they thought it would be practi- 
cally impossible for the local authorities to purchase, and 
that such powers ought to be vested in the central 
authority. Examination then followed as to the details 
of purchase where a supply company was providing 
electricity for several areas. He thought in the case of 
purchase the consumers were the principal persons to be 
considered. The Council would prefer the purchase to 
be on structural value, and not on the basis of value as a 
profit-making concern. 

Earl Russell was then examined, and stated that he 
was an Alderman of the County of London. He thought 
the local authority should have a veto upon the choice 
of sites for electric light stations, and that in case of pur- 
chase of systems passing through several areas, the 
powers should be in the hands of the London County 
Council. With regard to the electric railways now being 
made, he was aware that the local authorities had no 
power of veto as to the choice of sites for the stations. 
He thought the local authority should have an absolute 
veto in the case of a generating station. In reply to 
Lord Monkswell, the witness agreed that in view of the 
shortening term for which orders were granted, that the 
Council should have concurrent rights of purchase along 
with the local authority. 

Mr. William Henry Preece, the expert adviser to the 
Post-office, was then examined, and stated that he 
thought the question of the supply of electricity should 
be most carefully watched. Electricity would be used 
not only for light and supply of power to motors, 
but to working railways, tramways, motor cars, 
cabs, electrolytic work, and so on. He had been 
obliged for many years to watch the progress of 
electrical industry, as electric currents were apt 
to injuriously affect telegraphs. As to telephones, if a 
complete metallic circuit were used they were not liable 
to disturbance. It was impracticable to have a metallic 
return for telegraphs, as the expense was prohibitive. 
Disturbances arising from the City and South London 
Railway had stopped valuable magnetic observations at 
Greenwich, his department also suffered from disturb- 
ances caused by the Liverpool Railway. Electrolytic 
troubles have also followed the use of the trolley system 
for tramways. Cases have occurred where a sudden 
violent escape of current has thrown an electric rail- 
way signal from “danger” to ‘line clear.” All these 
dangers could be obviated by attention. The witness 
gave further evidence regarding the nuisance created by 
central stations, stating that vibration could practically 
be avoided, but there was still some nuisance from con- 
densation of steam. The opening of streets should, in 
his opinion, be under control of the local authority. The 
multiplication of power-houses had become a serious 
affair in London, and it was proposed to add twenty 
more such stations. If he were an autocrat and starting 
afresh to supply London, he would have four or five 
large central stations. He cited instances both in Great 
Britain and the Continent where the supply of current 
for a large city was in the hands of a single body. He was 
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ag to distribute energy to Buffalo, about twenty-eight 
was from the falls, but he found that the cost of producing 
anes at that place was about the same as the cost of 
one? supplied by the Niagara Company. He was firmly 
- ‘ion that power should be granted for the compulsory 
nase of land. At Zurich a serious accident occurred 
wees carrying electric energy fell upon a telephone 
Be The whole exchange was set on fire, and 4000 


orders lost communication. Such an accident could 
Me avoided by careful management. He thought that 


the present purchase clause was satisfactory. This 
ountry Was undoubtedly behind America in the matter 
of tramways. The purchase clause has prevented pro- 
ye in the matter of tramways. With regard to the 
diferent prices charged for current for power and light- 
ing, the introduction of power has the effect of reducing 
the cost of electric light. The witness then gave details 
about bonding tramway lines, and information concern- 
ing the number of pipes possessed by the Post-office, 
which were now laid under the streets. In the city of 
[London there was already 1} miles of subway. 
Sir Courtenay Boyle was further examined, and put in 
a letter from Mr. Alexander Siemens. This letter stated 
that in Germany compulsory purchase of land was only 
anted in the case of electric railways, and not in the 
case of electric light or tramway undertakings. With 
regard to the sliding scale, there was always a difficulty 
in settling the initial price upon which the scale should 
be based. He thought that the initial price for gas was 
fixed very high in the metropolis. The Board of Trade, 
in 1888, did not consider they had sufficient knowledge to 
settle a sliding scale for electricity. The Board has given 
notice that next year they hope to be able to introduce a 
sliding scale, but it is not very easy. If companies were 
relieved of the threat of purchase at the end of forty- 
two years, they would be probably able to charge a lower 
price. The Board of Trade influence over even limited 
companies was very considerable. The periods of Pro- 
yisional Orders would lapse in 1930 for the whole of 
London. The witness handed in a list of cases of in- 
junction for nuisance. Doubtless the Board of Trade 
would be obliged after a time to revert to the forty-two 
years’ period, or otherwise no company would apply for 
powers. 
' Mr. Ashton remarked to the witness that he thought 
people did not look further ahead than forty-two years. 
He was informed that the value of the ninety-nine years’ 
leasehold did not vary much until the period had de- 
creased to about thirty years. The Board of Trade now 
manage the compulsory purchase of land only in the 
case of light railways. 

Major Philip Cardew was the next witness, and stated 
that he was electrical adviser to the Board of Trade ; 
that body did not provide for the safety of employés at 
generating stations, nor did they undertake the inspection 
of such stations. He thought no dangers from high 
pressures need occur with properly constructed under- 
ground mains, but he was very doubtful about overhead 
mains. He exhibited a sample of a 10,000-volt cable 
capable of delivering 2000-horse power. An uninsulated 
return was only permitted in the case of electrical train- 
ways. A 10,000-volt supply had been in use in London 
since 1889, and no member of the public had been injured 
by it. He had prepared some draft regulations for the 
protection of the employés in the stations, but the 
Board of Trade had as yet no right to enforce them. 
The regulations related generally to the possibility of an 
employé being brought into contact with highly charged 
metal. This document was then handed in. He thought 
overhead wires were dangerous, as they were affected by 
gales. With regard to pressure, more than 10,000 volts 
might be permitted in the case of underground wires. 
He thought it would be desirable for the Board of Trade 
to obtain details as to the use of electric energy in 
America, where he believed that 40,000 volts was in use. 
In the case of stations supplying in bulk, he would 
object to connection to earth without the approval of 
the Board of Trade and concurrence of the Postmaster- 
General. No very large company would attempt to carry 
its energy by means of overhead wires. He qualified 
this by stating that the method should be used from point 
to point, but not for distribution. Generating stations 
have been held to come under the Factory Act, and the 
protection of life in factories came within the province of 
the Home-office. The Board of Trade does not dis- 
courage the use of overhead wires for traction purposes. 
He did not think the danger would be very great in 
carrying overhead wires from a colliery to towns over 
intervening country. He had, however, objections to 
this system; he was not prepared to advise any relaxa- 
tion in the rules about overhead wires. The witness then 
withdrew, and speeches were made by counsel for the 
different parties. 

Mr. Balfour Browne said that with regard to the price 
the Central Company would charge the Westminster and 
St. James Company, no rate had been fixed; each com- 
pany would have the right to take the same amount, and 
the excess taken by either company over that taken by 
the other would be paid for on the basis of the cost price 
of the energy given plus a reasonable profit. The two 
companies were to supply capital for the promotion of 
the Central Company. 

Mr. Pember then began his speech. He stated that he 
only appeared for companies whose interest in the supply 
of electricity was inside their own district. With re- 
gard to purchase, the first witness he had put in 
told the Committee of the difficulty the company 
had in obtaining land ; this witness was Mr. Frank King. 
Compulsory powers of purchase were given to electric 
tramways, and he could see no reason why similar 
powers should not be given to supply companies. Of 
course, such lands should be specified, and all such 
matters were now carefully regulated in the case of 
Tailways, As the law stood at present any private 
individual might prevent the public from enjoying the 
privilege of electric light or power. If land is purchased 
Y agreement then you are absolutely liable for nuisance, 


iy 
gri 


| sure that he could 





but if obtained compulsorily then you are only liable for 
nuisance if negligence can be clearly established. He 
would deprecate the grant tothe Board of Trade without 
appeal of right to give compulsory powers without con- 
firmation by Parliament, as this would give the Board the 
right to refuse such powers without appeal to Parliament. 
If land is to be taken for public purposes it should be 
acquired by authority of the State alone. Doubtless 
the head of a State department was responsible to 
Parliament, but the incidence of the responsibility comes 
a little too late. As to the question of notices, he thought 
the Standing Orders sufficient. A case had been brought 
to his notice where, if the rules relating to Gas Acts had 
been in force, and it had been necessary to serve such 
notices on all owners within 300 yards, then they would 
have been served upon 10,000 persons at a cost of 10s. 
per head, or £5000. A gasworks is put down where 
the neighbourhood is not populous, and it is easy to 
notify the owners, but in the case of the Chelsea Electric 
Company it would be very onerous. No doubt the local 
authority should be given a locus standi. In the case of 
gas Bills private persons are not allowed to appear, but 
tradesmen are allowed to combine and to be represented. 
With regard to liability, there is always a limitation of 
borrowing powers in the Provisional Order. He saw no 
difficulty in making future companies incorporated, but 
it would be difficult to make the Act retrospective. The 
question of supply of electric energy was going to be 
very important—there was no water power in Great 
Britain, so that we had to depend upon coal. There is 
some danger of the expansion of the supply being 
hampered by undue tenderness to the present system of 
local administration. Ifthe supply of electricity is to be 
of general use it must be a cheap supply, and must 
therefore be supplied in large quantities. Tor large 
consumers, or twelve-hour loads, it should cost about 
ld. per unit, as stated by Mr. Frank King, while the 
cheapest supply by a municipal authority was that of 
Nottingham, where the initial price was 6d., with a slid- 
ing scale down to 2}d. Local authorities are in many 
instances jealous of electrical supply companies, because 
they fear the reduction of profits on the gas supply. He 
thought that competition should not be absolutely pre- 
vented with local authorities, but that the local authority 
should have a locus standi before Parliament to oppose 
competition. He put the case of a supply company 
which was already supplying its own area, and desired to 
pass over the area of a local authority who did not want 
electricity, merely to reach a local authority which did. 
He considered that the intervening local body ought not 
to have the right of absolute veto, or even the right of 
insisting upon practically prohibitive terms. He pro- 
posed locus standi instead of veto, and the discretion of 
Parliament instead of the will of the locality. He saw 
great difficulties about the question of right 6f purchase, 
and hoped a large concern would not be practically 
ruined by the regulation that portions could be bought 
up by various local authorities. If partial purchase were 
allowed, some such regulations should be made as were 
settled for the Thirlmere scheme of water supply to 
Manchester, whereby Manchester was obliged to afford a 
supply to places upon the route of the pipes at a fixed 
reasonable rate. Summing up, he advised that the local 
veto should be swept away, and a liberal locus standi 
given instead before Parliament. 

Mr. Balfour Browne then spoke to the question as to a 
new company desiring powers of compulsory purchase 
over a site not being an area of supply, and to supply to 
undertakers only. He objected to giving an absolute veto 
to local bodies. He instanced the case of the tramway 
between Dublin and Dalkey, where the veto against a 
speed of over eight miles an hour had been removed by 
payment of wayleaves of £200 to £300 per mile, and 
characterised such an arrangement as an improper 
bargain, and although the money went in relief of rates 
he thought it wrong to make the consent of a local 
authority a purchasable matter. The local authorities 
were seeking to extend their rights which were at present 
only for highway purposes. He cited an instance where 
a local body desired to make a urinal below a public 
street without paying for the site, but Parliament ruled 
that the site was not theirs and they must acquire it. 
The Public Health Act, 1875, does not vest the subsoil of 
streets in the local authority. He objected to the neces- 
sity of giving expensive notices to adjoining owners on 
the same grounds as Mr. Pember did so. With regard to 
incorporation, he could not see how it was possible to 
apply it to existing limited companies. He was dealing 
with the case such as that of the Central Company which 
he represented. Major Marindin had reported in 1889 
that he saw no objection to Clause 55, authorising the 
supply to a local authority in bulk, provided that in the 
opinion of the local authority it is possible to place the 
local authorities under the obligations of the order 
by any such clause. The desire of municipal bodies 
to municipalise all large concerns has the _ effect 
of curbing or putting an end to public enterprise. 
The Acts of 1882 and 1888 stopped enterprise. The 
fact was that so soon as a public concern had weathered 
the storm and had begun to make a profit, some 
local authority was sure to step in and obtain rights of 
purchase. If a company is to be bought up in forty- 
two years, it must during that period charge more for 
electricity to recoup itself. He did not want the 
large central station to be subject to purchase, as he felt 
prove to the local bodies at the end of 
the period of forty-two years that he could supply in 
bulk to them at a lower price than they could produce 
for themselves. Twenty-five years’ purchase of profits 
was now obsolete. Gas works were bought now at 334 
years’ purchase. The last point was the protection of 
the public as to price. The price of water and gas was 
regulated by the rateable value of the property, and also 
by the dividend earned by the company. In the case of 
electricity the maximum price alone is fixed, but there is 
such competition between gas and electricity that this 
maximum is rarely touched. 








Mr. Pembroke Stephens then spoke on behalf of the 
existing London companies, and desired ty explain to the 
Committee the precise present condition of affairs. He 
described the inquiry of 1889, held by Mejor Marindin, 
at which all the companies desiring powers were 
represented, and Major Marindin recommended that 
two companies should be allowed in each area. 
He desired to point out that the system was adopted by 
the Board of Trade, and had been found to work well. 
The system is at present a territorial one; it is not a 
concession nor a monopoly. He was decidedly in favour 
of granting a company compulsory powers to acquire a 
site outside its own area. The project of the Central 
Company would cause a revolution, and do away 
altogether with the territorial system. They would be 
granting rights in perpetuity instead of for the limited 
period of forty-two years. Such a company would be 
free to compete with existing companies, and is itself 
directly promoted by two companies. 

Mr. Worsley Taylor appeared on behalf of the Corpo- 
rations, and stated what has already been said that these 
bodies desired to retain the power of breaking up the 
streets, and also wished to prevent competition in their 
areas in the supply of electricity. 

Mr. Lewis Coward then spoke on behalf of the London 
County Council, and the Committee closed their sittings, 
and finally produced the report we have already 
published. 








DOCKYARD NOTES. 


Tur Canopus has her lower masts up, but her funnels are 
not yet in position. She is a long way yet from completion, 
and none of this class are likely to be actual “ fighting units ’’ 
till well into next year. The classification of these ships is 
very difficult; fora speech by the First Lord of the Admiralty, 
giving statistics of our battleships, they are, of course, first- 
class battleships, but the term cannot rightly be applied to 
them. On the other hand, they are too powerful to be called 
armoured cruisers. The French have a happy term for ships 
of this sort—“ intermediates ’"—and that exactly expresses 
them. Their belts are very thin, just proof against all save 
big A.P. shell and nothing more—a 10in. solid shot can pro- 
bably penetrate them at long range. The curved deck inside 
prevents mischief to the machinery, and to this deck they 
trust for salvation; there is no attempt in the design to keep 
out big solid shot. Rather there is a preference to protect 
the largest possible area against shell, a very marked 
tendency in naval construction now-a-days. 





By courtesy the ships may be called completely belted, but 
the 2in. nickel bow armour will be quite useless against a 
large shell, though it may ensure its bursting inside the ship, 
while in the “ soft-ended” Majestic it might pass right 
through the bow and not burst till outside. The theories of 
attack held by our possible enemies are always more worthy 
of consideration than such as may be put forth in this coun- 
try. Now, the French idea of attack upon practically any 
English ironclad is as follows :—One big melinite shell in the 
bow will destroy the water-line portion completely, the ship 
will lose trim and speed, will no longer be able to fight her 
bow big guns, and very likely will capsize. French officers 
are taught this theory, just as ours have inculcated into 
them that a single 6in. shell under a French barbette will put 
it out of action, while we also have drummed into us that 
the destruction of ‘“soft-ends” will only affect flotation a 
matter of inches. It isan old story repeated; on land all 
cavalry are taught that nothing can resist them, and infantry 
are taught that cavalry have not the ghost of a chance 
against them. One theory or the other is wrong—but 
which? It is much the same with ships. Only war—a 
proper war, that is—can solve the question. Something 
might be learnt by experiment, but nothing has ever been 
attempted that way. We did once fire guns at the old 
Resistance, and we also torpedoed her in shallow water. 
The French recently mildly sought la gloire by putting five 
battleships to attack an old floating battery, but these 
experiments did not attempt to solve modern problems. We 
once, and once only, made a genuine experiment when a 
live torpedo was burst in the nets of the Nile some seven 
years ago; but this vital gunnery question has been left to 
theory only. We have old ships that we could try it or, but 
we donot. Why? 





Tur Navy League, and certain people whose chief aim in 
life appears to consist in flattering American vanity by ex- 
orbitant praise of American gunnery, should make a note of 
the latest gunnery returns from the Channel Fleet for prize 
firing :— 


Repulse .. .. 23 rounds with 13°5in. guns secured 9 hits 
Magnificent .. 17 ”” 12in. = 3 ws 
Repulse .. .. 86 pee 6in. QF. ;, 18 4, 
Magnificent .. 97 ” 6in. QF. ,, 14 ,, 


Pelorus . 89 os 4in. QF. ,, 2 

This was in dirty weather. The target is small, and only 
direct hits are counted. In the case of the Pelorus, the 
score at ordinary target practice would have been eighty-seven 
hits—say 98 per cent. The big gun hits may be taken as 
representing what would be vital hits in action. It is non- 
sense to talk of excellent American gunnery in comparison 
with this; at Santiago the Americans had an easier target, 
the same range, and better weather. The Brooklyn was the 
only one of their ships to any extent under fire on the occa- 
sion. The Navy League should study its facts a little 
before seeking to raise a gunnery scare. 





Tuer Superb is reported to be down for commissioning for 
port guardship duty at Wei-hai-Wei. 





THE new ironclad London is making some progress, her 
keel plate is being bolted together at the present time 
alongside the dock in which the Pandora is slowly gatherirg 
shape at Portsmouth. 

THE prospect of “strained relations’ with France makes 
anything about the French navy interesting just now. 
Here are a few items, good and bad, some of which may be 
“news” to many people. The new Bouvet type ironclads 
can keep station at 17 knots, and three of them have 
recently done so, steaming from Algiers to Tovion. The 
Brennus is the “lame duck” of their first rank Mediter- 
ranean ships, her station-keeping speed being about 16 knots. 
We do not know exactly what sort of “station” is kept by 
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these French vessels at 17 knots, probably it is less strict than 
ours. But our Majestics are not presumably able to keep 
station—good station at any rate—at over 14§ knots. For 
battle purposes, however, 8 knots is probably nearer the 
speed that would be used. Mr. H. W. Wilson, in “ Iron- 
clads in Action,” lays down that the battle of the future will 
be fought at high speed, but proof that this assumption is 
correct is entirely wanting. The fleet that preserves its 


order is the fleet most likely to win, and that fleet which has | 


the greatest number of knots in reserve is most likely to do 
this easily. The theory of rushing into action at full speed 
may be all very well; but let one ship lose its funnels, and 
another its soft-ended bow water-line, and where will station 
be? Battleships with complete belts and Harveyised funnel 
casings are the only type that could go into action at full 
speed without grave risk of being disorganised. 





BvuLGaria is now a naval Power. The cruiser Nadiejda, 
launched at Bordeaux on September 24th last, will soon be 
ready for sea. She was launched in a very forward state ; 
engines on board, funnels, and masts up. She is really a 
“catcher,” being of but 750 tons displacement. The arma- 
ment comprised two 6in. Canet quick-firers in sponsons, and 
some 6 ion 


8-pounder quick-firers. She may be described as | 


an exceedingly diminutive copy of the Russian ironclad gun- | 


boat Khravy, which, by the way, is of totally different type 


to the Grosiatschy class that the statisticians put her into. | 





TxE French have been very practical about a fleet collier ; 
the old Japon, of 3400 tons and 12-knot speed, having been 
utilised for that purpose. She is an English-built ship. 
She can carry more than 2500 tons of coal. The mainmast 
has been removed; the fore and mizen have been fitted 
with Temperley transporters. Le Yacht says that she can, 
in fine weather, coal ships while doing 10 knots. The power 
of a Temperley our neighbours gauge at about ten sacks a 
time—the amount that can be taken at 40 tons an hour. 
We can doa good deal more than 40 tons an hour in our 
service. They do not propose to attempt coaling from the 
Japon except in absolutely smooth water. 





Ture Pedro d’Arragano, which appears as a Spanish war- 
ship in many lists, was never paid for. She has now been 
bought by the Argentine Republic, which thus possesses no 
less than five of these armoured cruisers of the Cristobal 
Colon type. 





Tut French coast defence ironclad Indomptable, now 
under reconstruction, is to carry six instead of four 4in. 
quick-firers, protected by 2in. shields. The two big 75-ton 


barbette guns are to be replaced by two 10-8in. Canet 1891 | 
model in turrets instead of barbettes. By thus lightening | 


her it is hoped that some of the armour-belt may come 
above water; hitherto it has been all submerged. Two 
torpedo tubes will beremoved. The Caiman will be similarly 
treated, but the Terrible will have ]2in. guns on the old 
mountings of the present 13in. Our neighbours have 
suddenly conceived a violent distrust for the barbette, and 
are re-mounting all big guns in closed turrets so far as 
possible. The Furieux at the present moment is being con- 
verted into a turret ship. 


NeITHER the Baudin nor Formidable, recently reconstructed 
as described in THE ENGINEER, have vet received the armour 
upon the casemate, that replaces the amidships barbette. 
It has been going ‘‘to be done next month” for some while 
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ROTARY TYPE CASTING MACHINE—PLAN 





ROTARY TYPE-CASTING MACHINE. 


Tur Wicks rotary type-casting machine, the subject of this 
article, is intended to replace the old method of casting type | 
for ordinary purposes, that is to say, the type is not of any 
particular form suitable only for some special make of type- 
setting machine, but is exactly similar in form to the ordinary | 


» 


ee 


SER 


ROTARY TYPE CASTING 


type used in hand setting. The machines are made and type is 
cast at the company’s works at Willesden, where not long since | 
we saw one of the machines at work, and inspected several in 
the course of construction. The machines, although simple, | 
require to be made with the greatest possible accuracy, and 
the works are therefore a model in their way. The highest | 





ti} Gi 


Litt 


LUT 


| stand the more important features of the machine. 

is a diagrammatic plan, Fig. 2 a side elevation, and 
a vertical section. The lettering corresponds in both, 
a drum which revolves slowly on a vertical axis. 
it a number of radial slots, of width varying with 
of the type, that is to say, the thickness of the 
side to side. 
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| and projecting above the slot, whilst 
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Fig. 1 
Fig, 3 
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It will be at once understood that the type of 
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MACHINE—FRONT VIEW 


the letter M is far wider than for a comma or for the letter i, 
In each radial slot there fits a brass ——_ 7 


sliding piece, roughly of this shape : 
a | 


The high part standing up vertically 
on the face ais the matrix of the character to be formed. 
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AND ELEVATIONS 


now, but it is always to-morrow. The fact is that both these , class machine tooling and hand fitting are done, and the best 


ships are by-and-bye to be reconstructed yet further, turrets | 


methods employed throughout. Instructive as it would be 


with 12in. guns in place of the present bow and stern | to follow the different stages of the manufacture from start 


barbettes, and there is very divided opinion about the removal | to finish, it is not our present purpose to do so. 


of the centre gun. We may yet see the casemate go, and a | 
12in. gun in a turret put in its place. 


opinion is probably why the armour is not yet put on. 





Although several more or less important alterations have 


This division of | been made since the sketches here reproduced were drawn, 


we think that they will enable our readers fully to under- 
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We may imagine a ring let down and fastened on the disc 111 
such a way as to close all the upper parts of the slots, leaving 
them open at the periphery and closed at their central ends 
by the brass die, thus formipg a number of deep rectangular 
radial holes. If metal were poured into one of these holes it 
would evidently receive the impression of the matrix at 
one end, whilst it would have a plain true body formed by the 
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— 
f the slot and the cover plate. If the die were then | them, leaving the type free first on the leading side only and 


- forward it would push out this little casting, which | then altogether. The type is thus carried on to a tray, along 
pa be a complete type. This is precisely what the | which it is urged by the wing H' on a rotating shaft—H*, 


On the wide part of each brass slip there is | Fig. 5. A continuous stream of type passes along the delivery 
.e] carrier B*, having an adjusting screw B* at | shoot T, Fig. 1, amounting to as much as 1000 individual 


achine does. 
fitted & little ste 





TY¥Pe CASIING MACHINE—THE CHAIN 


machine is very simple. That it works with ease and 
certainty we can state from having personally inspected it in 
operation, and that it can turn out good type at a very high 
rate of speed there can be no question. On the occasion of 
our visit:the machine during part of the time was making 
over ten revolutions a minute, equivalent to 1000 letters in 
the same time, or practically 60,000 per hour. That the 
type is clear and good, a book printed with it which lies before 
us demonstrates. 

With the economic questions which are raised by the great 
speed of production it is hardly our province to deal; suffice 
it to say that whereas the average price for good pica type cast 
in the ordinary way is 10d., when all discounts are deducted, 
the Wick Rotary Type-casting Machine Company inform us 
they can sell theirs profitably at 6d. 








THE ABERDEEN LINE AND TRIPLE-EXPAN- 








SION ENGINES. 

FoLLowina upon the launch from the stocks of Messrs. 
Robert Napier and Sons, Govan, of the screw steamer 
Moravian, the latest addition to the Aberdeen Line, Messrs. 
George Thompson and Company’s fleet of steamers trading 
between London and Australia, some interesting remarks 


| were made bearing upon the share which both owners and 
| builders above named have taken in the introduction of 


triple-expansion engines on board ship. Mr. James 


itsend{Fig. 1. Above,the rotating drum are a number of fixed | characters per minute. ‘From’ this tray it is collected by a boy | Hamilton, of the builders’ firm, in proposing success to the 


cams E', D4, and D*. In the sketch only a few of the brass | in batches of 400 at atime, placed in the same order on another 
slips are shown; it must be remembered that there are one 





Moravian, said that Henry Bell had placed on record that a 


tray, and sent off to the sorting room, where a number of | good design unexecuted was of little value. Fifteen years 


hundred in all evenly spaced round the drum. More about | girls make it up into founts for delivery. It has been found | ago, when the Aberdeen was laid down for the owners of the 


them anon. Let us consider for a moment the three shown 
at the top of the figure. Exactly opposite this part of the | machine. Four girls can 
drum there is a fixed casting against which the periphery of | divide and arrange the 
the drum rubs. It is marked C' in Fig. 3. It has in its face | product of a machine at 
a small hole behind which is a nozzle C%, through which a| the rate of 60,000 per 
stream of molten type metal spurts continuously, the over- | hour. 
flow metal returning by the tube C’ to the melting pot. The There are one or two 
end of the tube descends below the surface of the liquid to | other points with regard 
avoid oxidation of the metal occurring. As each hole in the | to the machine which 
drum comes opposite the nozzle a jet of liquid metal is shot into | require to be mentioned. 
it and immediately shut in by the motion of the drum, causing | All type in use in this 
the hole to pass the end of the nozzle. The type is rapidly | country is marked at 
chilled by the metal of the mould being kept cool by astream | the side for conveni- 
of water which flows round it within the drum—see Fig. 3. | ence of recognition by 
Whilst the metal is being thus squirted into the moulds the | one or more notches, 
brass slips are held up firmly by the ends of the adjusting | and there is not infre- 
screws pressing against the fixed pieces D*, but presently | quently a notch made 
they are carried past this cam and meet asecond, E!, the face | also at the bottom. 
of which not being concentric with the face of the drum | These notches are made 
gradually shoves the brass slips forward, ejecting the types, | in the Wicks machine 
which are received by a very ingenious chain, The rotation | in one of two ways. 
being still continued, the cam D* comes into action and | They can be cast or cut. 
presses the brass slips back towards the centre ready for the | For the latter purpose 
next casting operation. A word now about the chain. there are in the Wicks 
It is marked F in Fig. 1, and is furthermore shown in the | machine little rapidly- 
engravings, It passes, it will be observed, round two pulleys, | revolving milling cutters 
g and q', and between them is bent into a curve lying | arranged at different 
against the face of the horizontal drum. Round the peri- | positions round the 
phery of the latter are cut a number of simple teeth aa, | drum; the first is close 
which gear with the links of the chain. As the drum rotates | to the injection nozzle, 
it therefore causes the chain to travel with it at precisely | and before the type has 
the same speed. The links of the chain are of peculiar form | moved more than quite 
see Figs.Gand 7. In Fig. 6 the chain is looked at from | a short distance from 
the side, part of it being in section. Each link consists of a | the mould it cuts the 
little block of steel, having a double-eye on one side and a | groove in the bottom; 
tongue on the other. The tongue of one link fits the double- | the second is placed 
eye of the next, and is held in place by a pin,so that the | further round, and 
joint may allow of motion sideways. In each block there | attacks the type at the 
are cut two parallel grooves down each side and across the | side when a certain 
top, and into each groove there fits a thin piece of steel of | amount of it is pro- 
the shape shown in F, seen in section in /', Fig. 6, and in | jecting. Every one 





more expeditious to do this sorting by hand than by any | Moravian, a good design was waiting to be taken up—the 
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elevation in f° of the same figure. There are the same} knows that there are TYPE CASTING MACHINE—THE DRUM WiTaA COVER REMCVED 


number of links in the chain as there are moulds in the | certain letters in the 


drum ; consequently, any link in the chain will at a certain | alphabet which are used very much more often than others. ; triple-expansion engine—the practicability of which Dr. Kirk 


moment in the rotation come opposite the same hole once in | The letter e is the most used, whilst a, 0, and i come next 
every revolution. The part of the chain that is in contact | after it, andsoon. In order to meet this irregular demand, 
with the drum travels over a level table, which keeps the! a fount of type contains varying numbers of letters. To 









































ROTARY TYPE CASTING MACHINE 


| 
two ()-shaped pieces raised, and into the space between | arrange for this in the rotary machine there are a number of | 
them—see Fig. 4—the type, as it is thrust out of the drum, | similar matrices; for example, there are nine e’s, two m’s, | 
enters and is carried forward until quite free of the drum, | three h’s, and so on, so that the right proportion of type to | 
When the link enters a down incline, shown in Fig. 4, which, | each letter is maintained. 
Pressing on the shoulders of the () -shaped pieces, lowers 





demonstrated in the boat, and which for ten or twelve years 
superseded every form of compound and common engine. 
Nothing since the days of Watt and Bell had done so much 
for steam navigation. Whether the beginning of the new 


| century would see all forms of reciprocating engines super- 


seded by rotary engines such as the Parson type—which, 
with wonderful success, gave in small vessels 100-horse power 
for every ton of machinery—it was impossible to say, but 
the great work of Dr. Kirk would always be remembered in 
the engineering world. The point he wished to make was 


| that but for the enterprise and foresight of those who 


represented the Aberdeen line many of the benefits that had 


| come to the peoples of the world through the advance in 


steam navigation might have been lost. Just as Henry Bell 
deserved credit for the advance associated with his name, 


| Messrs. Thompson were to be remembered for the part they 
| took in the later progress of marine engineering. Sir 
| William Henderson, of the owning company, in proposing 





“‘The Builders,” said with regard to the firm, that the late 
Dr. Kirk was the first marine engineer of the world in his 
day. As chief of Messrs. Napier’s engine department he had 
given great time and attention to the details of marine 
engineering, and there was not the slightest doubt that in 
his scientific zeal he was an expensive partner, but in the 
end the expense proved good for not only the firm, but for 
owners who came to them with work. The Aberdeen Line 
had been the first to adopt the triple-expansion engine, but 
it was only after a great deal of deliberation they decided on 
the innovation, and, to tell the truth, they did not profit 
financially by the change. Pioneers, however, usually 
suffered, but those who followed had the benefit. 








INSTITUTION OF Crvm. ENGINEERS’ ASSOCIATION OF BIRMINGHAM 


| SrupDENTs.—We have received, in a neat book form, the syllabus 


| of this Association for the ensuing session. A good list of ager 
, of 


| has been arranged, including one by Professor H. F, Burstal 
| Mason College, on ‘‘The Experimental Study of Heat Engines ;” 


and one by Dr. Bostock Hill on, ‘‘ Some Observations on Sewage, 
and Modern Methods of Treatment.” Other papers treat on 
electrical engineering, sewerage, water supply, light railways, and 
the manufacture of axles for carriages and motor cars. The 
President, Mr. J. C. Vaudrey, M. Inst. C.E., will deliver his 
inaugural address on Thursday, October 27th. The annual dinner 


| has been fixed for February 2nd, 1899 ; and Mr. Preece, President 


of the Institution of Civil Engineers, has accepted an invitation to 
be present. Several successful visits have been made during the 
summer to works of engineering interest, and in all ways this 
local branch of the Institution of Civil Engineers is making 
good progress. Mr. Henry C. Adams, of the City Surveyor’s 
office, has, for the fifth year in succession, been re-elected 


From this description it will be understood that the | ‘hon, secretary. 
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THE ROYAL AGRICULTURAL SOCIETY’S TRIALS 
OF SELF-MOVING VEHICLES. 

In our issue of June 17th last we gave some particulars 
of the trials of self-moving vehicles organised by the 
Royal Agricultural Society, and carried out on the 13th 
and 14th of that month in the neighbourhood of Birming- 
ham prior to the Royal Show. It will be within the 
recollection of our readers that out of nine vehicles 
entered in two classes for heavy and light loads only 
three competed—one for the light class, viz., a Daimler 
oil motor van, and twe for the heavy class, a wagon to 
carry three tons, made by the Lancashire Steam Motor 
Company, Leyland, and a lorry by the Steam Carriage 
and Wagon Company, of Chiswick, with which the name 
of Thornycroft is identified. The prizes were awarded by 
the judges as follows:—First prize of £100 to the Daim- 
ler van in the light class; first prize, £100, to the 
Lancashire Company's wagon, and second prize, £50, to 
the Steam Carriage and Wagon Company's lorry in the 
second class. The judges were Mr. F. W. Webb, 
M. Inst. C.E., Mr. Bryan Donkin, M. Inst. C.E., and 
Professor W. C. Unwin, the last-named of whom has 
prepared an elaborate report, which has just been pub- 
lished in the Journal of the Royal Agricultural Society. 
The general features of these types of vehicle are by this 
time well known. The following are the leading par- 
ticulars of those which competed, arranged in tabular 
form :— 

General Dimensions of the Competing Vehicles. 





The Steam 








The Daimler ‘The Lancashire’ Carriage and 
van. wagon. Wagon Co.'s 
lorry. 
Overall dimensions of 
vehicle .. .. ..| 1l0ft. x 5ft. ISift. x 6}ft. 16ft. x 6)ft. 
Inside dimensions of 
WR hs cases, aie, tas 4}it. x 5ft. 12hft. x 5ift. O}ft. x 6ft. 
Diameter of wheels,! 
eee 2ft. Gin. 3ft. 1?in. 2ft. Yin. 
Diameter of wheels, | 
ae ee ee 3ft. 3in. Sft. 1}in. Sft. 3in. 
Tires .. .. .. in.| 2} solid rubber | 4 and 5, iron 44, iron 
Length of wheel base | 69}in. 12lin. S7in. 
Ratio of gearing be- e-e 10° 18 F 
tween engine pert ° 8 yay! se 8, os aa } 8 tol 
road wheels .. J Divcge nang 7 


Type of engine .. {| peer <a 
Size of enginecylinders| 38in. x 6%in. 
Revolutions of engine} 


Compound vert. Compound 
14-B.H.P. vert. 


3in. & 5in. x Gin. din. & Jin. x Sin. 


atfullspeed .. .. 700 500 500 
Type of boiler ae _ } Vert. tubular Water-tube 
Heating surface of 

boiler .. ac aol — 110 sq. ft. 65 sq. ft. 
Working pressure ..| _ 200 Ib. per sq. in. 175 1b. per sq. in. 
Water-tank capacity. . | 15 gals. 46 gals. 50 gals. 
Conflabecr .. .. ..| None | Air surface Air surface 
Fuel ch ne din ol) Oe Russian petrm. Newcastle coal 
Capacity of oil tank .. | 7 gals. 20 gals. _ 

» coal bunker} _ _ 2 ewt 
Weight of vehicle 
empty cs ow eal “Pee eee 2°86 tons 8°00 tons 
apitiye 5 2ans 
Total running weight | 2°431 { 6°44 os 


6°540t GS7S8t 








* Weight on first day’s short run. 

+t Weight on second day’s long run. 

The first day’s trials were over a circuit of 13} miles, 
from Bassett’s Pole, by Bonehill, Fazeley, and Wishaw, 
and back to Bassett’s Pole. The Daimler van completed 
the whole circuit, with only one stop of a minute ona 
canal bridge, in the net running time of 1h. 27? min., 
the mean speed being 9°23 miles per hour. The maxi- 
mum speed was between 10 and 11 miles per hour. The 
Lancashire Company’s wagon’s net running time was 
2h. 21 min. It made several stoppages, aggregating 
17 min. The stops consisted of a delay of 8 min. at the 
third milepost owing to failure to take the correct turn 
of the road, a delay of 3 min. at the sixth mile to clear 
the oil burner, and two stops of 3 min. each to raise the 
pressure of steam, which had fallen owing to the air 
compressing pump failing to work properly. The mean 
speed was 5°74 miles per hour, and the maximum speed 
7 to 8 miles per hour. The Steam Carriage and Wagon 
Company’s lorry occupied 2h. 1} min. net running time. 
The delays amounted to 17} min., 12 min. of which were 
devoted to tightening the fan strap, 10 miles from the 
start, and 5 min. at the twelfth mile to clean the fires. 
The mean speed was 6°66 miles, and the highest speed 
7% miles per hour. The following particulars of the iong- 
distance run are quoted from Prof. Unwin’s report :— 


The course of 46 miles for the second day’s trials was over the 
first day’s course, and then from Bassett’s Pole by Wishaw, 


Fazeley, Atherstone, Coleshill, and back to Bassett’s Pole. The 
distances are as follows :— 

Miles. 
Bassett’s Pole round to Bassett’s Pole = 13°25 
Bassett’s Pole, reverse running to Fazeley .. 8°86 
Fazeley to Atherstone .. .. .. .. «. «. 6°89 
Atherstone to Moxhull Corner .. 13°86 
, Moxhull Corner to Bassett’s Pole 4°00 
Total .. 46°86 


Owing to a misunderstanding of the observer in charge of the 
Chiswick car, the run of that car ended at Moxhull Corner—a 
total run of 42°86 miles only. The Daimler van started from 
Bassett’s Pole at 9h, 54 min. a.m., and again reached Bassett’s 
Pole at 11 h. 26} min., without a stoppage on the way. The net 
running time for the 13} miles was, therefore, 92} min., and the 
mean 8°62 miles per hour. From Bassett’s Pole the van ran 
by Moxhuli Corner to Fazeley and Atherstone, which was reached 
without a stop at1h.17 min. The net time for the distance of 
15°75 miles was 110? min., and the mean speed 8°53 miles per 
hour, At Atherstone the van waited, by direction of the judges. 
At 4h, 144 min. p.m. the van started in. Very satisfactory 
trials were made of starting, stopping, and backing on one of the 
steep inclines near Merevale Lodge. The van then continued the 
journey, reaching Bassett’s Pole at 6h. 51 min. p.m. The 
running time, deducting the ordered stoppage at Atherstone, was 
therefore, 3594 min. There were no stoppages on the road, so that 
the net running time was 359} min., and the mean speed for the 
whole run was 7°82 miles per hour. The motor was perfectly 
equal to the work set for it, and the run was effected with the 
greatest regularity and without a single hitch of any kind. 

The Lancashire vehicle started i lane run from Bassett’s Pole 
at 9h. 55 min. a.m., and got back there at 12h. 55 min. p.m. 
There was a delay of 14 min. caused by a horse and trap, one of 
14 min. to screw up union to exhaust, and one of 8} min, to re-fix a 
key in one of the gear wheels. Hence the net running time for 
the 13} miles was 1184 min., and the mean speed 6°71 miles per 
hour, At Bassett’s Pole there was a delay of 29 min,, and the car 





re-started at 12 h. 34 min. p.m., reaching Atherstone at 
3h. 18min. During this run there were some small stoppages 
caused by other vehicles, and astop of 27 min. to re-fix key in gear 
wheel and tighten two nuts on frame. Net running time, deduct- 
ing stoppages, 1344 min.; mean speed, 7°02 miles per hour. Water 
and stores were taken at Atherstone, and, Py order, the re- 
start was made at 4h. 35 min. A delay of 3 min. occurred 
almost immediately to tighten a nut, and the slowest gear was 
put in for the steep gradients. At 6h, 8 min, there was a 
stop of 5 min. to get water; at 7 h. 14 min. a stop of 
5 min, to replace cotter in air-pump rod; at 7 h, 35 min. a 
stoppage of 8) min. to take water; and at 7h. 52 min. one of 
2\ min. to attend to petroleum burner. Bassett’s Pole was 
reached at 8h. 5 min. p.m. The net running time for the whole 
run of 46°86 miles was 433} min.; mean speed, 6°48 miles per 
hour. There were no serious mishaps in the run of this vehicle, 
and the motor worked very well. There were in all four stops to 
get water, and oil was taken on board once, The steam pressure 
was generally well maintained, but it fell occasionally to 120 1b. or 
133 lb. per square inch, and sometimes was allowed to reach 
240 lb. and 265 lb, per square inch. 

The Steam Carriage and Wagon Company’s vehicle started at 
9h. 51 min. a.m., and returned to Bassett’s Pole at 12 h. 49 min. 
The delays were 7 min. at the ninth mile to clean the fire, one of 
14 min. atthe twelfth mile to take water, and one of 7 min. from a 
front wheel getting into a rutorskidding and the vehicle running into 
the bank. Then, soon after, 22 min. were lost in raking out the fire 
and re-starting it under the idea that a tube had burst, which, how- 
ever, was not found to be the case. The net time for the 13} miles 
was 127 min.; mean speed when running, 6°26 miles per hour. Coal 
and water were taken in at Bassett’s Pole, and the car started again 
at 1 bh. Smin. p.m. On the way to Atherstone there were 
delays of 13 min. from a front wheel skidding as before, 3 min. to 
tighten belt of fan, and 25 min. to get water at 3h. 21 min. 
Atherstone was reached at 4h. 20min. The net running time 
for the 15°75 miles was 1484 min.; mean speed, 6°36 miles per 
hour. Up to now the car had done very well, but beyond this 
point it got into some difficulties, It wasreally overloaded for the 
gradients it had to encounter and the gear ratio provided. The 
start was made from Atherstone at 4h. 32min., with the steep 
gradients at Bentley to be attacked. There was a stop of 2 min. 
on the first hill, another of 2 min. to make steam, and then 
the hill was surmounted. Shortly after there were stops 
of 2min., 34 min., and 8 min., to make steam, and a stop of 
7min, to clean the fire. At7h. 9min. the car unfortunately took 
a wrong turning, and 34 min. were wasted off the propercourse. At 
7h. 44 min. the car stopped on a bad hill with loose surface. The 
driver took off the cover of engine casing and found nothing 
wrong. He then elected to remove part of the load and return 
for it. At 9 h. 14 min. Moxhull Corner was reached, which was 
taken to be the end of the run. Deducting the time when the car 
was off the course, the gross time from Bassett’s Pole to Muxhull 
Corner—42°86 miles—was 10 h. 49 min., and the net running time, 
after deducting all stoppages, 6h. 55 min.; mean speed while 
ranning, for the whole distance, 6°20 miles per hour. ws 
the slipping of the fan-belt, there were no mishaps due to mechani- 
eal defects. The motor ran very well, but, even with steam 
admitted to the low-pressure cylinder, the gearing ratio was too 
high for the load on some of the gradients. It was stated that 
the car had been designed for a less load on more moderate 
gradients. No doubt, under such conditions, it would have main- 
tained a very good speed and worked without a mishap. 

Consumption of fuel and cost of running.—The following table 
gives the data of the amount of water used, the amount of fuel 
used, and the calculated cost of running. Benzoline is taken to 
cost 74d. a gallon ; lamp oil, such as was used by the Lancashire 
car, 4d. per gallon; coal, 20s, a ton :— 


Consumption of Fuel and Water. 





: Lanca- ~,;...; 
) . ; rick. 
Daimler ACR Chiswick 











Suort Coursr. 


Total weight of car and load, tons .. 2°48) 6°45 6°82 
Coal used, cwt. .. .. .. ce - i-— ee; 
Burning oil used, gallons .. 0°63 7°50 -- 
Water used, gallons .. .. .. none 45 ww 
Cost of fuel for journey, pence .. 4°7 | 35°6 16°4 
99 per mile, pence Pe OT aE 0°355) 2°69 1°24 
2 per ton per mile, pence ae 0°146 =(0°416 0-181 
9” per ton of cargo per mile, pence 0°36) 0°873 07415 
Lone Courses. 
Total weight of car and load, tons .. 2°49} 6°54 6°&8 
Coal used, cwt. .. .. .. ae — | 75 
Burning oil used, gallons .. ss uaa eke 2°81 | 28°5 -- 
Water used, gallons .. .. .. .. .. «| 38 | 165 193 
Cost of fuel for journey, pence... .. .. ..) 2L°1l | 1116 90 
ee per mile, pence a 0°45 |) 2°38 2°10 
me per ton per mile, pence.. .. .. 0°18 0°36 0°30 
er per ton of cargo per mile, pence) 0°465 0°774 0°704 


It would appear from this, according to the report, that 
there is not much difference of cost of running, reckoned per 
ton of total weight of vehicle or per ton of cargo, whether 
an oil engine with benzoline or a steam engine with coal as 
fuel is used. It is true that on the long course the cost 
for coal comes out higher, but this was probably due to 
fuel consumed in exceptional stoppages. On the other 
hand, the cost of oil used to raise steam appears to be 
distinctly greater than the cost of coal, though not by 
any serious percentage. 

The report contains some interesting figures, showing 
the amount of power consumed by each vehicle in over- 
coming its own friction. The method of arriving at 
these data was to allow the vehicles to run down hill by 
gravity only, and noting the speed acquired and the 
distance in which they came to rest. Calculated from 
the speed observations, the Daimler car showed the least 
friction, viz., js of its weight, or 51 lb. per ton. The 
Thornycroft car had a friction of Jj; of its weight, or 
nearly 78 lb. per ton. The Leyland car had a friction of 
a; of its weight, or nearly 881b. per ton. With the 
engine disconnected the Daimler car had a friction 
amounting to 7; of its weight, and the Leyland car 
had a friction amounting to ,; of its weight, or 67 lb. 
per ton. The engine of the Thornycroft car could not be 
disconnected. Calculated from the distance of running 
from start to stop, the Daimler van showed again the 
least friction, viz., 7; of its weight, the Leyland wagon 
3, of its weight, and the Thornycroft lorry 3 of its 


2 o 


weight. 
Effective Horse-power Exerted. 








Daimler. | Leyland. | Chiswick. 

Total weight, tons i a BSS ah 2°49 6°54 6°&8 
Coefficient of friction .. .. .. .. «. ay ay or 
Resistance on level, lb. Cee 126°8 542°6 497°2 
Net mean speed, miles per hour 7°82 6°48 6°20 

re os » feet, per second 11°47 9°50 9°09 
Effective horse-power on level .. 2°64 9°38 8°20 
Resistance due to gradient, Ib. econ 464°8 1221°0 1284°0 
Total resistance on gradient,Ib. .. ..| 591°6 1763°6 1781°2 
Assumed speed on gradient, ft. per sec. 5°73 4°75 4°54 
Effective horse-power on gradient .._ .. 6°16 15°23 14°72 

















From the ascertained frictional resistance the effective 


———=—= 
horse-power of the cars has been estimated. The precedi 
table gives the effective horse-power for each car runnin® 
on the level at the mean speed observed on the lone 
course. The _ horse-power has also been calculated 
for an up gradient of 1 in 12, on the assumption th 
the car could take such a gradient at half the “a 
speed observed on the long course. This last calculation 
depends on an assumption, but it is instructive as — 
ing how greatly the gradient resistance affects the question 
of the power to be provided. , 


Professor Unwin winds up his report with the followin 
general conclusions :— 8 


The Daimler car, the only representative of the light k 
went through all its trials i ae most satisfactory war -, 
clear that this type of motor car has been brought to a com letely 
practical shape, and that, in the hands of a competent driver, i 
will do all that was asked of it in these trials economically, at — 
speed, and without accident or delay. The car was admisabl 
— in the ce pa y 

Motors of this type have unquestionably established a posit 
and have found a field of eostainesn, hey have two ae 
disadvantages which limit their application, without preventi 
their employment under suitable conditions. One is that they use 
as fuel a light oil, not generally procurable without pre-arrange. 
ment, and dangerous in the hands of careless or ignorant persons 
The other is that an internal combustion engine is almost neces. 
sarily more complicated and delicate in its adjustments than 
engines working with steam, and requires greater skill or greater 
observation and resource, in the driver managing it. 

As to the two steam-driven vehicles in the heavy load class, the 
first important difference is that one used for fuel an ordinary 
petroleum oil and the other coal. The oil fuel is lighter to carry 
and has some advantage in permitting a limited amount of auto. 
matic regulation, On the other hand, it is liable to cause some 
nuisance, when taken on board, from spilling. Further, though 
the petroleum burner on the Lancashire van worked very well in 
these trials, it is known that such burners occasionally clog, and 
when the burner acts imperfectly a pungent smoke is produced, 
However, petroleum was used very satisfactorily in these trials, 
Coal, used in the Chiswick van, is everywhere obtainable, and 
there does not appear to be any difficulty in working a motor-car 
boiler, with reasonably good coal, without much trouble to the 
attendants, and without sensible nuisance from smoke. With 4 
fan and a damper, the rate of generating steam seems to be very 
nearly as much under control as when liquid fuel is used. i 

Both the steam vehicles suffered somewhat from trivial defects, 
slacking of cotters, slipping of a belt, &c., which, with further 
experience, will no doubt be obviated. 

e Lancashire van, on the whole, accomplished the long course 
with the least difficulty and the fewest delays. The reason of this 
was pretty obvious, The Lancashire van had a variable-speed 
gear, giving three changes in the velocity ratio of engine and 
road wheels. The Chiswick van h no variable gear, 
and had only the engine to depend on for variation of speed 
and power. On a fairly good road, without too heavy gradients 
or too heavy a load, the Chiswick car would probably have had the 
advantage. For the road traversed in these trials and for the 
load the car was carrying, there was no doubt that the Lancashire 
car had the advantage. It was only with great difficulty that the 
Chiswick car surmounted the Bentley inclines. If a load of 
24 tons instead of 3 tons had been declared, probably this diffi- 
culty would hardly have been noticed. Or, if there had been a 
two-s gear, probably no difficulty would have been experi- 
enced, A variable-speed gear is a complication makers would be 
glad to dispense with. The lesson of these trials seems to be that, 
for such loads and such gradients as were employed, a two-speed 

ear is necessary; whether a three or four-speed gear is 
esirable is doubtful. Of course it is only vehicles for carry- 
ing heavy loads which are in questicn, and for oil engines as 
distinguished from steam engines the variable-speed gear is always 
necessary. 

Oa the whole the two heavy load vehicles which competed in 
these iri» is may be said to have shown that self-moving vehicles 
worke '\7 steam are capable of carrying three-ton loads at good 
speed. . very economically, on country roads of no specially good 
surface, and up gradients of 1 in 12 or 1 in 9. 

Such trivial defects as were found were clearly capable of being 
obviated, and if the competitors had tried the road beforehand 
probably delays due to such causes would not have occurred. Both 
vehicles were regarded by the judges as having succeeded in pass- 
ing the tests applied. 

So far as could be judged, all the vehicles had sufficient brake 
power even for the steepest gradients. 








LAUNCHES AND TRIAL TRIPS. 





On Thursday, 6th October, the s.s. Lewisham, built by Messrs. 
W. Gray and Co., Limited, West Hartlepool, to the order of 
Messrs. Watts, Watts, and Co., of London, went on her trial trip. 
She is of the followi dimensions :—Length over all, 329ft.; 
breadth, 47ft.; depth, att. 3in., and carries 4560 tons. She has 
a — mplete outfit of deck gear, and engines by Messrs. Blair 
and Co., Limited, of Stockton-on-Tees, with cylinders 23in., 8in., 
and 624in. diameter, witha oe stroke of 42in., supplied by steam 
at the working pressure of 160 lb. per square inch Son two large 
steel boilers. Mr. F. Spence, the company’s superintendent 
engineer, was on board, and the vessel attained a speed of over 
10} knots per hour. Everything worked most satisfactorily. 


On Thursday, October 6th, the steamer Mancunia went on her 
trial trip, and afterwards left, in ballast, for Bluefields, Nicaragua. 
The Mancunia has been built by Messrs. William Gray and Co., 
Limited, West Hartlepool, to the order of Messrs. Sivewright, 
Bacon, and Co., for the Manchester and Salford Steamship Com- 
pany, Limited, of Manchester. She is the first vessel fitted with 
patent side ballast tanks. In most vessels proceeding on a voyage 
in ballast it is found necessary to supplement the water ballast by 
placing rubbish or other additional ballast on board, and it is 
found to make the vessel easier in a seaway when part of it is 
placed higher up in the ship than the bottom tanks. This makes 
the ship more manageable and improves the speed. Ballast taken 
on board in this way, however, is costly and inconvenient. In the 
Mancunia, the side tanks provide aomay means of efficient ballast- 
ing, completely under control, which can be filled or emptied with- 
out hindering the loading or discharging of cargo, and so avoid the 
loss of time which frequently occurs in putting rubbish ballast on 
board. A cellular double bottom extends thronghout the ship, 
and the after peak is also fitted for water ballast, which, with the 
side ballast tanks of over 700 tons capacity, make a total of 1700 
tons. This will immerse the vessel, and so reduce the risk of the 
machinery being strained by the propeller “racing” in heavy 
weather. The side tanks extend over a length of 191ft., and add 
greatly to the strength of the vessel, as well as to her safety, by 
reason of the double shell, while the stowage space is rendered 
more valuable by the absence of all projecting stringers, webs, and 
beams, which in ordinary vessels greatly impede stowage. She 1s 
fitted with a fine set of triple-expansion engines from the Central 
Marine Engine Works of the builders, the cylinders being 25hin., 
40hin., and 67in. in diameter respectively, with a piston stroke of 
45in. Steam is supplied by three boilers, which work at 4 
pressure of 1701b. per square inch. After the usual manceuvring 
of the vessel for aajt ustment of compasses, a full-speed trial was 
made, an average of eleven knots being recorded, 
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RAILWAY MATTERS. | NOTES AND MEMORANDA. MISCELLANEA. 
Tur. total length of new railways constructed in the | At the close of the quarter ended September 30th last, AccorDING to a telegram received at the Foreign-office 
4 there were 598 vessels of 1,364,250 tons gross in course of construc- from H.M. Minister at Tokyo, the new Japanese tariffs will not 


United States during 1897 was 2188 miles, 


ame, in the county of Glamorgan. 
On Wednesday the directors of the London and South- 
t ailway Company celebrated the sixtieth anniversary 


7 Re 
Web laying of the foundation stone of the first dock at South- 


ampton. 

Tue Board of Trade have issued modified rules with 
applications to the Light Railway Commissioners under 
the Light ailways Act, 1896. Copies of these rules can be pur- 
chased, either directly or through _the usual agents, from Messrs, 
Eyre and Spottiswoode, East Harding-street, Fleet-street, London, 
E.C. 

Aruoucn the Americans can lay claim to being the 
first to adopt cable haulage for tramway purposes—as announced 
in this column last week—this system, applied to passenger railway 
work, was brought into use in this country as long ago as 1838, at 
Easton Station, in connection with the London and Birmingham 
Railway, where an endless rope was employed, driven by steam 
engines, for hauling the trains up an incline. In 1840 the London 
and Blackwall Railway was opened, using cable haulage, and this 
was utilised for nine years, after which the Eastern Counties, now 
the Great Eastern Railway, took over the line and worked it by 
locomotives. 

A urrcu occurred in the operations of the new Waterloo 
and City Railway in London, on Thursday, the 6th inst. It 
appears that an enormous rush of pomeee was experienced at 
Waterloo, after the departure of the Grenadier Guards to 
Wellington Barracks, and the load put on the first train to start 
for the City was so great that sufficient power was not available 
to haul it, and after vainly endeavouring to complete the journey, 
the train ultimately came to a standstill outside the City Station, 
and the passengers made the remainder of their way on foot. [t 
would appear from this occurrence that the margin of available 
power is not a sufficiently large one. 


Ar midnight on Saturday, the 1st inst., a remarkable 
accident occurred at Harrogate, an empty passenger train being 
wrecked. The train was one of seven carriages which left Leeds at 
11.5, and arrived at Harrogate ten minutes late at 12.10. After 
the passengers had alighted and the luggage had been removed, 
the empty vehicles were shunted into the independent goods 
siding, which is somewhat inclined, and the engine was detached. 
The train was left in the siding, but, shortly afterwards, when a 
porter returned to extinguish the lights, he found that the 
carriages were not in the siding, and had evidently run away. 
Following the line, which runs alongside the main railway to 
the north for half a mile, he found the train wrecked at the 
Dragon Junction. It seems that after the empty coaches had 
been left by the engine on the incline they commenced to move. 
Gathering speed on their way, they ran with great force off the 
rails just beyond the junction. The leading carriages embedded 
themselves in the embankment, and the remainder were tele- 
scoped, the first compartments of the carriages being broken to 
pieces. 

Locomotives to the value of £423,500 were imported 
by Japan during 1897, as against £178,200 in 1896. Of the former 
amount only 43 per cent. was spent with this country, compared 
with 57 per cent, with the United States. In comparison these 
figures are highly satisfactory to the Americans, who only supplied 
26 per cent. of the trade in 1896. A similar state of affairs existed 
with regard to the supply of rails. In 1896 British rails were four- 
fifths of all imported ; in 1897 they were less than half ; £73, 
more rails were imported in 1897 than in 1896, but the import of 
British rails fell off by £40,000, while the import of American 
rails increased by £86,000. Belgian and German rails also 
advanced slightly at the expense of the British. In 1897 for rail- 
way material Great Britain had 61} per cent.; U.S.A., 16} per 
cent.; Belgium, 13 per cent.; and Germany, 9} per cent. of the 
imports. In 1896 Great Britain had over 77 per cent. of it all; 
Germany nearly 12 per cent.; Belgiam, 6 per cent.; and the 
(8.4, only 5 per cent. Although the railway material is less 
important than the rails it is nevertheless noteworthy that in this, 
as well as the rails, the States increased their exports to Japan to 
over treble the 1896 amount, 


ACETYLENE gas for railway carriage lighting has been 
in use for some time on the Pontiac Pacific Junction Railway in 
Canada, In answer to a request made by Col. J. H. Western, the 
inspecting engineer of the Egyptian Government Railways, for in- 
formation concerning the use of this gas, Mr. P. W. Resseman, the 
general superintendent of the former railway, states that he has used 
it for nine months, and that there is really no comparison between 
the effectiveness of acetylene gas and coal oil for car lighting. 
With coal! oil at 14 cents per gallon, and carbide at 5 cents per lb., 
the cost of acetylene gas for car lighting is somewhat less than 
the same lighting by coal oil. In Canada, however, owing to the 
severe frost in winter, they have to place the gas generators inside 
the car to prevent them from freezing. The disadvantage of this 
lies in the fact that acetylene gas is most difficult to control, and 
the slightest leak in the generator causes a disagreeable smell in 
the car. It is found that an ordinary passenger coach, previously 
lighted by fourteen coal oil burners, can be brilliantly lighted with 
five 25-candle power burners, consuming each }ft. per hour. The 
carbide supplies 5 cubic feet of gas per lb., making the total cost 
of the lights 2 cents per hour, or for a run of four hours, 20 to 
21 cents per car. The gas is generated in small quantities, con- 
fined beneath a 7in. column of water, and any that may escape is 
so speedily diffused in the surrounding atmosphere that its explo- 
sive nature is at once neutralised. In the evont of a car turning 
over, the lights go out immediately, and the gas escapes so quickly 
that fire cannot affect it. 


Tue work of constructing the projected railway from 
Moscow to the new port of Windau which is to replace Libau as a 
commercial port is not progressing so quickly as the authorities 
could desire. Lately there has been a scarcity of labour on the 
works of the section running through the northern part of the 
Baltic Province of Courland, and it has become apparent that the 
natural difficulties to be overcome in that region are much greater 
than had been anticipated at the outset. It is now reported from 
Riga that the line planned to run from Tukum, in Courland, in a 
south-easterly direction in the town to Kreuzburg on the Dwina in 
the Russian government of Vitebsk, will form a junction with the 
Riga line at Mitau, the capital of Courland and due south of the 
Gulf of Riga. The original project was to take the line vid Olai, 
but as the district of Kalnezeem is so sparsely populated, that 
direction would have taken the line across many extensive 
stretches of moorland and swamps, and the cost of construction 
would have thereby been greatly increased. Moreover, Mitau is a 
rising town and has already a population of 30,000 inhabitants, while 
the whole of the immediate neighbourhood is strongly populated 
by a hardworking class of peasants; thus, the new line will open 
up intercourse in several directions, and the trade of Mitau must 
in due time be greatly benefited. The river communication 
between Mitau and Riga offers keen competition with the railway 
for the conveyance of goods, yet in spite of this the goods traffic 
at the Mitau Station is continually increasing ; a new warehouse 
has been built at the station and will be brought into communication 
with the railway. For many years the oil mills at Mitau have 
carried vast quantities of goods in their huge covered-in cargo 


respect to 


boats, which are towed by tug boats along the Aa to Riga, and | 


they have also conveyed imported goods back to Mitan, 


Of the 598 ships, 509, of 
| 1,070,975 tons, are under the supervision of Lloyd’s Register. Of 
| the leading districts in which the shipbuilding industry is car- 
| ried on, Glasgow heads the list with 295,000 tons, Newcastle 
| standing second with 256,000 tons, and Greenock third with 
188,000 tons, 


| As the result of a series of experiments on brasses con- 
taining various percentages of bismuth, Mr. Sperry, of Bridgeport, 
Conn., U.S.A., hasarrived at the following conclusions:—(1) Bismuth 
renders brass cold-short, and is similar in this respect to antimony 
although the effect is not as marked; (2) bismuth is a cause of 
fire-cracks in brass; (5) high brass intended for cold rolling 
should not contain over 0°01 per cent. of bismuth; (4) bismuth 
produces hot-shortness in brass ; (5) bismuth is a cause of latent 
fire-cracks in brass, 


AN improved form of hydrometer, by means of which 
the effect of capillarity is eliminated, is proposed by the Rev. 
H, O'Toole, of Blackrock College, writing in the Scientific Proceedings 
of the Royal Dublin Society. It is similar in principle to 
Nicholson’s hydrometer, but, instead of one bulb, it has two con- 
nected by a narrow stem of the same material and sectional area 
as that which supports the weight. It is first loaded til] the lower 
bulb is immersed, and then loaded till both bulbs are immersed. 
The additional weights put in at the second observation represent 
exactly the weight of a quantity of liquid equal in volume to the 
upper bulb between the two points of immersion, 


THERE are some three hundred mica mines at work in 
the locality of Hazaribagh, Gaya, and Monghyr, and the mica from 
this district, known commercially as Behar Mica, constitutes more 
than one-half the world’s consumption. Moreover, the amount 
available is stated to be practically inexhaustible. The output last 
year amounted to nearly 2,000,000 lb., of which about one-half was 
exported from Calcutta, chiefly to Great Britain and the United 
States. The exported mica was valued at Rs. 10,00,000, and that 
retained for home consumption, chiefly inferior kinds, at 
Ks, 1,00,000. The minera! is hard and tough and of a clear ruby 
colour, and answers well for furnace work where intense heat has 
to be withstood, 


THE most important event of the past year as regards 
commerce was the adoption by Japan of gold instead of silver as 
the standard of value and basis of her currency, says Mr. J. C. 
Hall, in his consular report on the trade of Hiogo and Osaka in 1897. 
This measure came into effect on October Ist last year, the unit 
of value being still called by the old name of the silver coin and 
unit of value, viz., yen. No smaller gold coin is to be minted than 
the 5-yen piece, which weighs 4°1666 grammes, of which ,°; are 
pure gold and +; copper alloy ; the two other gold coins being the 
10-yen and 20-yen pieces, Subsidiary silver coins are the 50-sen 
piece, i.¢., one-half, or 50c, of the supposititious gold dollar, the 
20-sen and 10-sen pieces, and the smaller values are in nickel and 
bronze coins, The par of exchange chosen was | to 32°348. 


A CENTRIFUGAL separator, as used in the separation of 
cream from milk, is employed successfully at the Bristol Corpora- 
tion Electricity Works for extracting the oil from condensed 
water, and when driven by an electric motor the value of the 
| power absorbed is very small, being about 1d. per 1000 gallons 
| separated. The separator is one of the usual types employed 
for dairy purposes, and has a Laval steam turbine attached. Its 
capacity is 400 gallons per hour. When separating 400 gallons 
per hour the steam consumption is 2201b. per hour when driven by 
the steam turbine, and 37°6 lb. per hour when driven by the motor. 
As the separator when worked by the motor was driven by means of a 
leather strap and the steam turbine was not disconnected, it is 
probable that with direct driving the cost of separation can be 
reduced to below 1d. per 1000 gallons. The separation is so per- 
fect, and the power required so small, that filtration by centrifugal 
action is thought worthy of careful attention and further 
development. 


Pror. Zick.LeR, of Briinn, has conducted an elaborate 
series of experiments, which show that atelegraphic instrument can 
be actuated at considerable distances by a beam of ultra-violet 
light. He employs a powerful are Jamp as his transmitter, using 
a screen of glass to produce intermittent flashes of the ultra-violet 
beam, which embody themselves as dot-and-dash signals on his 
receiver. The receiver is an air gap in a circuit containing an 
induction coil regulated to an electromotive force just below the 
sparking point at the air gap. As Hertz long ago has shown, a 
beam of ultra-violet light falling on the cathode of a strained air 
gap, near its breaking-down point, will immediately provoke a 
discharge. Zickler started by producing this effect over a distance 
of 2m, Then, by improving the shape and material of his elec- 
trodes and enclosing them in a chamber of compressed air, he was 
able to increase this distance to 200 m., says the Electrical Review. 
This is a remarkable result, and it is extremely interesting to 
physicists to learn that the short and easily absorbed ultra-violet 
light can influence a spark discharge at so great a distance. 





Tue annual meeting of the members of the Manchester 
Geological Society was held on Tuesday, Mr. J. Ridyard, president, 
in the chair. The sixtieth annual report, which was presented by 
the honorary secretary, stated that the Council had much pleasure 
in congratulating the members upon the good results of the year’s 
work. The membership of the society had been considerably 
augmented, the total being now 241. The report added that the 
Council had appointed a committee, who, in conjunction with the 
Commui..ce of the Manchester Museum, would continue the work 
of the systematic collection and tabulation of the fossils of the 
Lancashire and surrounding coalfields, the object being to ascertain 
as far as possible the vertical range and horizontal distribution 
of each organism. They appealed to all interested in such work, 
and especially did they solicit the help and co-operation of colliery 
owners by encouraging their officials to give their assistance in this 
work. It was believed that the inquiry would result in affording 
data not only of great scientific value, butalsoof practical use to those 
engaged in the development of the mineral resources of the district. 
The report having been adopted, Mr. Clegg Livesey was unani- 
mously elected president of the society for the ensuing year. 


Is the 30-knot destroyer going to turn out a delusion 
and a snare? the Naval and Military Record asks. The question 
is suggested by what occurred last week during the commissioning 
trials of the Griffon, preparatory to her departure for the Mediter- 
ranean. Before the Griffon was accepted from the contractors 
she attained a speed of 30 knots for three hours, with her engines 
working at 6000 indicated horse-power. On the first attempt to 
obtain similar results at Devonport it was found impossible to get 
more than 5500-horse power or a greater speed than 24 knots, At 
a subsequent trial the engines worked up to 5970-horse power, 
but the mean speed was then only 264 knots, and the difference 
between that and the speed which she realised on the contractors’ 
trial was attributed to the vessel drawing a foot more water now 
than before she was taken over. And yet with all the Griffon’s 
torpedoes and spare gear, and a large quantity of her stores out 
of the ship, she failed to come up to expectations by 34 knots. It 
| was certainly, therefore, not a case of over-weighting or of inferior 
| steam coal to account for this diminished speed. The Griffon is 
not an isolated instance of the inability of a 30-knot destroyer to 
maintain her maximum speed after being commissioned ; but the 
| reason assigned in this case for the destroyer’s shortcoming stands 
out unique amongst the explanations forthcoming from time to 
time, 
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THe Board of Trade have recently confirmed oan order | poy ppt ay sn rogntg. 455 vessels of 884,336 tons | come into force before January Ist, 1899. 
g the construction of a light railway in the peninsula | 


Tue new French mail packet Nord made her first 
passage across Channel on the 6th inst., between Calais and Dover, 
performing the journey in 57 minutes, which is the best recorded 
cross-Channel steaming. 


At the Goldsmiths’ Company’s Technical and Recrea- 
tive Institute, New Cross, a course of laboratory instruction on 
‘* Methods of Water Analysis,” will be held on Wednesday even- 
ings, from 7.30 to 10 p.m., commencing on October 5th, 1898. 


A very large engine shaft is being constructed by the 
Bethlehem Iron Company, of South Bethlehem, Pa., for the Corliss 
Steam Engine Company. of Providence, R.I. This shaft will be 
27ft. 10in. long, with a maximum diameter of 37in., a bearing 
diameter of 34in., and a diameter of 32in. where the crank disks 
fiton. Throughout its length is a 17}in. hole. It is estimated 
that the finished shaft will weigh about 63,000 lb. The specifications 
call for an elastic limit not less than 50,000 1b. per square inch, and 
an elongation of 18 per cent. in a round test piece lin. by 10in. 


A GRAIN dust explosion, on September 23rd, wrecked 
the granary of the Eastern Distilling Company at Blissville, Long 
Island, U.S.A., caused the death of one man and injured four 
others, The granary was three storeys high, built of brick and 
timber, with wooden partitions covered with corrugated iron. The 
force of the explosion, says the Engineering News, blew parts of 
the building 100ft. into the air, and buried part of the Long Island 
track with wreckage and twisted machinery, and flames spread 
like a flash through the steam grain conveyor connecting the 
granary with the docks, 


Tue Admiralty have issued revised editions of the 
gunnery and torpedo manuals for the use only of officers, and as 
each work contains a large amount of information, of which the 
British Navy up to the present has had the exclusive possession, 
special precautions are to be taken to prevent other Powers benefit- 
ing by it, says the Naval and Military Record. Each officer, on 
receiving one of the confidential works, will be required to certify 
that he will return it direct to the Admiralty when he has no 
further use for it, or should he enter the service of any foreign 
Power, or in the event of his leaving the service, or being placed 
on the retired list. The care of these confidential books is 
regarded by the Admiralty as a serious matter, and any want of 

roper care which may result in their confidential character 
: ing impaired will be liable to be regarded as a serious neglect of 
uty. 


Or the discovery of many inventions there is no end. 
But there is one most practical utensi] which is very much wanted, 
says the Syren, namely, a weighing machine which will automa- 
tically weigh coal as it is being put into the bunkers. When coal 
costs from 203. a ton upwards, it becomes a commodity of mone- 
tary value sufficient to make it worth while weighing. The plans 
in vogue at foreign coaling stations at present are either measuring 
the lighters or weighing a few bags—usually selected with care by 
suppliers—and counting the bags when empty. Neither method 
is satisfactory, as there may be gaps in the lighter or it may not 
be square, and bags are at times smuggled aboard empty. What 
is wanted is a tub which would empty itself when a ton of coal had 
been put into it, and register the number of tons—although this 
roe is not essential, as the tons could in the way suggested be 
tallied. 


Ir is stated that Sir William White is about to visit 

ypt, says the World, and will extend his stay most pro- 
bably until after Christmas. The journey is being undertaken 
with a double object. In the first place, it will give a very 
hard-worked official a change which he much requires. And 
again, it will enable him to give the local authorities valuable 
advice. Now that Khartoum has fallen, and the whole navigable 
course of the Nile has been opened up, it has become necessary to 
maintain on the river a considerable fleet of gunboats. Much must 
necessarily depend upon the construction of these. Sir William 
White, during his sojourn in Egypt, will have an opportunity of 
seeing for himself what the difficulties of the Nile passage are, and 
will doubtless, ere he leaves, have formed a pretty sound judgment 
as to the nature of the craft required for the purpose of local 
defence. Thus in due course the Egyptian Government will find 
itself in possession of a fleet of really serviceable miniature 
warships. 


Tue largest single contract ever let for an open-hearth 
steel furnace plant was closed recently between the Riter-Conley 
Company, of Pittsburgh, Pa., and the Alabama Steel and Shipbuild- 
ing Company, Ensley, Ala. The contract calls for ten 50-ton 
** Wellman”  rolli furnaces; the general dimensions being 
approximately 21ft. wide 37ft. 6in. long, with a total height 
ps foundations of about 22ft. According to an American 
contemporary the contract embraces everything complete above 
foundations, including steel castings, hydraulic cylinders, and all 
plate and structural work for casings, bindings, pedestals, &c. 
The work requires approximately 400 tons of steel castings alone, 
while the total tonnage of steel work and all is nearly 2000 tons. 
The work is to be erected complete at the new steel works at 
Ensley. A gas producer house, and a storage bin, 18ft. wide by 
343ft. long, both of steel construction, are also included in the 
contract. The work was all designed by the Wellman-Seaver 
Engineering Company, Cleveland, O. 


THE development of the submarine boat, its power to 
disappear, its ability to move quickly, its valuable element of sub- 
mergence, the practicability of protecting by armour its limited 
visible portion, and the surety of its fish-like qualities, must have 
a radical influence in modifying the present types of to o craft, 
no matter whether it replaces the second-class to o boat on 
board a battleship, whether it is oe gee for submarine purposes 
pure and simple, or, as most probably will be the case, whether 
its submarine principles are utilised to protect the semi-submerged 
torpedo boat and to meet the practical conditions sought for in 
combining such invisible and protective qualities as will enable the 
torpedo boat to surely get inher work. Most torpedo destruction 
has been done with a bag of explosive on the end of a pole, and the 
submarine boat will permit P ge to get closer to the enemy, with a 
bigger bag of explosive, and with less danger to the pole, If the 
chances of the ordinary torpedo boat are compared with those of a 
submerged boat for landing a torpedo, there certainly can be very 
little doubt as to which is the more hazardous. A large number 
of successful trials have proved that, by the suggested modifica- 
tions, you will get all the advantages of attack with almost abso- 
lute safety to the torpedo boat itself. If anything has been 
demonstrated during the recent war between the United States 
and Spain, says Captain W. H. Jaques in Cassier’s Magazine, 
it is the efficacy of submarine mines. The submarine beat, 
therefore, if used only as a mine, has the great advantage of 
mobility over the immobility, the great value of which is so often 
and well urged. This is but one ofits great values. It comprises, 
in addition, all those essential elements which the to: o boat of 
to-day—except speed—does not possess, but is seeking ; and in 
this one characteristic—speed—the 60ft. submarine boat can be 
given a speed that will be adequate to secure her control of all the 
current or tidal conditions, and, when necessary, to keep up with 
the cruising speed of a completely-equipped squadron. Captain 
Jaques seems to be ignorant of the successes, such as they were, 
and the ultimate failure of the Nordenfelt boat at this side of the 
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envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by ua may be forwarded to their destination. No 
notice can be taken of communications which do not eomply with these 
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whaterer can be taken of anonymous communications. 
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REPLIES. 
G. F. J. (Newcastle-on-Tyne).—-Drawings of the Don Bridge were given 
in our issues of May 2ist and June 4th, 1897. 


Ecawrs.—We must refer you tothe Manchester Daily Preas. 
you can obtain the information you require in its columns. 


No doubt 


INQUIRIES. 


SQUARING-UP MACHINE TOOLS. 

Sir,—Can any reader mention any book or treatise dealing with the 
above, and showing how lathes, planing and shaping machines, &c., may 
be tested to prove that they are built square, and illustrating or fully 
describing the gauges used for this purpose. 


Glasgow. Rapix. 








MEETINGS NEXT WEEK. 


Tae Institution oF Junior Enatnrers.—Friday, October 21st, at 
8 p.m., at the Westminster Palace Hotel, Presidential Address by Sir W. 
H. White, K.C.B., F.R.S. 

Tue InstiTuTION OF MINING AND METALLURGY, Lonpon.-—Wednesday, 
October 19th, at 8 p.m., in the Lecture Theatre of the Geological 
Museum, Jermyn-street, S.W. Papers to be read and discussed, “‘ Notes 
on the Payable Conglomerate Beds encased in Sandstone, and the Mining 
Methods in use for their Extraction on the Witwatersrand,” by Mr. A. F. 
Crosse, M. Inst. M.M.; ‘‘ Notes upon Mining and Concentration of Copper 
Ores in the Lake Superior Region,” by Mr. P. P. Robert, M. Inst. MM: 
“Notes on Lode Tin Mining in the Malay Peninsula,” by Mr. W. H. 
Derrick, Assoc. Inst. M.M. 








DEATHS. 
On October 6th, Joun Gusrrs, ironmaster, Middlesbrough, and of 
Bournewood, Bournemouth. 
On October 8rd, at Kilninver, near Oban, Ewan Epwarp, second son 
of W. R. Gatsrartn, C.E., London, aged 21. 
On September 30th, at Kilindini, Mombasa, British East Africa, of 
fever, F. Dovatas WALKER OaILvik, assistant engineer Uganda Railway, 
son of the late C. E. W. Ogilvie, C.E., aged 27. 
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THE WELSH COAL STRIKE — AND AFTER. 


In the matter of the South Wales coal strike, as in the 
case of every other industrial disturbance of a like kind, 
the thought is once more pressed upon the reflective 
mind that ‘the evil which men do lives after them.” 
We abstain from the sinister suggestion, particularly in 


interred with their bones.” Our tradereports from South 
Wales for the past four weeks have brought into promi- 
nence two remarkable circumstances in connection with 
the resumption of labour in the mines. It might have 
been anticipated, and in many quarters was expected, 
that at least a couple of months would pass before the 
normal rate of output was restored. Scarcely a month 
has passed since the men _ recognised their folly, 
and already the pits are turning out a close approach 
to their ordinary supply; in some instances, as 
though the colliers were anxious to make up for lost 
time, more than they produced in the days before the 
First of April gave them their silly excuse for dropping 
their tools. There is no other way of reading this 
riddle, except on the assumption that the mining engi- 
neers, and their loyal workmen, knew excellently well 
what they were about all the time. The Welsh steam 
coal mines are not like those of Lanarkshire, or the Tyne 
coalfield, or the Midlands. They have friable roofs and 
pervious walls, and they are subject more than most 
workings to falls as well as inundations. There needed 
to be incessant pumping and a force of repairers con- 
stantly at work. It took more than two months, after 
the long strike of 1875, to place the pits in working order. 
It may be fairly claimed as a triumph of modern mining 
engineering, and let us say again, the fidelity of the sub- 
ordinate engineering staff, that as soon as the conditions 
of peace were provisionally settled the collier could 
descend his shaft and get to the ‘ face” with little more 
difficulty than he experienced in the month of March. 
It is hardly likely, though we are not quite sure, that such 
a statemeni could have been made at the end of the long 
strike twenty-four years ago. More powerful pumping 
engines, improved mechanical methods of ventilation, 
even the difference in the quality of the brattice cloth, to 
say nothing of a more liberal use of pit-props, mark a 
great distinction in the economy of the pit between those 
old days and now. 

But as was remarked at the outset, the evil that men 
do survives their passing folly. It reminds one more of 
the pebble thrown into the pond, which creates a series 
of wavelets running from the centre to the verges. Here 
strict science has kept the pits in working order; the 
settlement, for what it is worth, is causing the miners to 
work with redoubled vigour; they are showing an energy 
through the pressure of adversity that was never exhibited 
under the influence of Mr. David Thomas’s sermons on 
the restriction of the output, or, as he prefers to call it, 
‘‘The Limitation of the Vend.” What, however, is the 
consequence ? More coal is being raised than there are 
ships to carry it away. It is not, perhaps, so widely 
known as it ought to be, that the Welsh steam coal product 
is almost entirely an oversea articleof commerce. Whither 
it is consigned, or where it is not consigned, would have 
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put it plainly and briefly, it is exported to every point 
where a smokeless coal is required. But the usual 
customers, the Admiralty included, could not get their 
customary demands supplied. The northern coals were 
permitted to have another “look-in,”’ if the term may be 
allowed to pass. Newcastle, N.8.W., the United States 
coals, and those of Japan, have eaten into the interstices 
of the valuable coal trade of South Wales. It is not 
precisely our business to say that the experiments in the 
use of supplemental fuels have been unsuccessful. It is 
impossible to doubt, nevertheless, that the outsiders 
would not have gained a chance as against South Wales, 
if it had not been for the folly of the Welsh miners, or we 
ought rather to say, the folly of the men and the 
cowardice of their leaders. Anyhow, this is the con- 
spicuous fact in the present situation. The traffic has 
been diverted, the tonnage does not present itself at the 
Bristol Channel ports; there are miles of bays and 
sidings, we are told, choked with coal trucks. The local 
railway shareholders are not likely to enjoy any particu- 
larly delectable fruit as the reward of their patience, and 
the shipbrokers and coalshippers at Swansea, or Cardiff, 
or Newport, are gnawing their nails in their wonderment 
as to how things are better for them. 

These considerations are, of course, remote from the 
question as to whether the agreement signed by 
‘* Mabon,” M.P., and his colleagues was really a settle- 
ment, or at any rate, a settlement for any length of time. 
All sorts of things, only intelligible to persons residing in 
the Welsh coalfield, appear to be cropping up from time 
to time to suggest that only a truce has been arrived at, 
and not a conclusion of all grievances on either side. 
There is the difficulty about the contract books which 
the colliers are required to sign—books No. 1 and No. 2. 
‘“Mabon” and his like say to the men, “ Do not sign 
No. 2, which contracts you out of the Truck Act, as well 
as the Compensation Act, and makes you answerable to 
payments for the medical officers at the works, and for 
household room, and for a coal supply from the ‘ pit 
head.’’’ So long as workmen are paid clear once a 
month, or with a fortnightly draw, it is not easy to see 
how they can get on without using the colliery officer 
as their banker for the time being. But for twenty 
years or more the practice of interfering with the direct 
and regular payment of wages has been a subject of irri- 
tation—we cannot say a subject of abuse. There is, 
again, the question of maintaining the Permanent Relief 
Fund, or depending on the provisions of the Compensa- 
tion Act. On the latter point, ‘‘ Mabon”’ has expressed 
himself emphatically, and with less than his usual 
sagacity. No, things have not steadied down in South 
Wales yet, and we must await some more favourable sign 
before it is possible to say that ‘‘ peace with honour” have 
come to the conflicting classes of employer and employed. 
The one continuous subject of controversy is the monthly 
holiday known as ‘“ Mabon’s day.” It is only another 
indication of the unrest, or the unsettlement in South 
Wales, that the workmen will not accept the terms which 
their leaders subscribed for them at the time the pre- 
sumed “pact of peace’? was completed. See how the 
simple fact disposes of the too sanguine conjecture. On 
the first Monday in the month, 47 collieries were working 
and 74 were idle. There was nothing forit but an appeal 
to the justiciary. The magistrates in petty sessions began 
to hear the cases on Wednesday ; but it will probably 
take them a month to examine the circumstances of the 
separate series of suits, and meanwhile the condition of 
unrest remains. 


SCIENCE IN EDUCATION. 


Str ARCHIBALD GEIKIE at the opening of the session 
at Mason College, Birmingham, a week ago, delivered an 
address which has wide issues. It was entitled ‘‘ Science 
in Education,” and was to all intents and purposes a 
severe criticism of the present tendency to provide 
scientific and to neglect classical and literary tuition. 
This new education he attributed, somewhat vaguely 
perhaps, to the ‘extraordinary development of the 
physical and natural sciences which had done so much to 
alter the ordinary conditions of life,’ and he went on to 
show that great benefits had resulted from the change, 
for ‘‘ besides the obvious material gains’ there had been 
a widening of the whole range and scope of our teaching ; 
the old subjects were better, because more scientifically 
taught, and the new subjects enlisted the attention and 
sympathy of large classes of pupils whom the earlier 
studies only languidly interested.” But in spite of the 
benefits, scientific education, he pointed out, was not 
without its drawbacks. A training in science failed to 
supply those humanising influences which the older 
learning could so well impart, and the “ source of solace 
and refreshment, of strength and comfort,”” which was to 
be found in literature, ‘‘no department of science could 
give.” But not only for these reasons was the neglect of 
the older studies to be regretted. On utilitarian grounds 
also it was well to seek the communion of literature, 
because men who had been too exclusively trained in 
science, or were too much absorbed in its pursuits, were 
not always the most agreeable members of society, and 
also because the comparative neglect of the literary side 
of education by many men of science was conspicuously 
seen in their literary style. 

It is in no small degree pleasant to us, as we do not 
doubt it is to many other engineers, to hear so eminent 
and able -an- advocate plead for the expansion of the 
education of men devoted to our own and kindred pro- 
fessions. The science of the present day is such a very 
large thing that, with the exception of a few phenomenal 
cases, such a person as an all-round man of science is 
practically an impossibility. Specialisation has stepped 
in, and split the tree of knowledge up into a great num 

ber of separate branches. But valuable and indispens- 
able as the concentration of aim often is to the achieve- 
ment of the highest results, it tends of necessity to 
narrow in a dangerous degree, a man’s mind and sym- 
pathies. Wecan imagine no better check to this evil 
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thoughts and passions, which a classical and literary 
education provides. Moreover, regarded from the most 
utilitarian point of view possible, the knowledge of men 
is out and away more valuable than an acquaintance with 
scientific facts. Sir Archibald Geikie warned his hearers 
that it was not by mere technical instruction that they 
could maintain and extend the industrial and commercial 
greatness of the country. It was, he said, by broad un- 
trammelled scientific research ; but with all due allow- 
ance for the value of that point of view, we cannot 
help thinking that the commerce of England is due to 
the character of its men rather than to their abilities in 
research. We may see a case in point in the older 
dreamy philosophic Germany of a few years ago, and 
the prosperous energetic Germany of to-day. We are 
frequently told that this awakening is due to technical 
education. On this statement the Germans themselves 
throw doubt, and we are inclined to believe with them 
that a technical education alone would have been use- 
less. It is the greater contact into which of late years 
they have thrown themselves with other men and other 
nations that has brought prosperity to them. 

Briefly, then, the pecuniary value of a scientific educa- 
tion is rated too highly. The idea has somehow gone forth 
that the road to fortune lies through the gate of science. 
It would, we imagine, be difficult indeed to find any 
solid basis for such an idea. The men who have reached 
aftiuence through science are but few, and in all pro- 
bability are possessed of intellects which would have 
secured for them success in any direction, whilst the 
name of those whose wreck is predoomed from the 
moment they launch on the troubled sea is legion. But 
considered apart entirely from its direct monetary value, 
a scientific training is undoubtedly good. It teaches 
accuracy of thought, and developes the reasoning powers 
more than any other study, and it encourages a habit of 
observation which is, we venture to say, the most valuable 
acquisition a man can possess. If, then, science were 
well taught one would be tempted to question if after all 
it had not more in its favour than the “humanities.” But 
unfortunately, with the exception of those establishments 
devoted entirely to it, it is taught deplorably badly. 
Who has not heard the schoolboy’s opinion of the 
chemistry class? Who that has read the text-books 
can have failed to see the futility of their natural philo- 
sophy? Those hours that are wasted in the pursuit of 
a quasi-science would certainly be more profitably 
employed in the study of our own and foreign literature. 
It is the reproach of Englishmen that they know nothing 
of either their own literature or that of foreigners, whilst 
other nations are, as a rule, as well informed in ours as 
they are in their own. If the sacrifice of the very small 
and doubtful benefit which accrues from the study of 
science in our elementary and public schools resulted in 
a gain in this direction, the time would be well laid out. 
It is really painful to think that the modern schoolboy 
may avow unblushingly an absolute ignorance of English 
literature, whilst the confession that he did not know the 
formula for the conversion of Fahrenheit degrees into 
degrees Centigrade would be accompanied with disgrace. 
‘*No impartial onlooker,” said Sir Archibald Geikie, 
‘could fail to notice that the natural reaction against the 
dominance of the older learning tended to induce an 
undervaluing of the benefits which that learning afforded, 
and could still bestow.” 

The consequence of this undervaluing is, as we have 
said, the usurpation of the older learning’s place by 
quasi-science. We have nothing whatever to say against 
a good scientific education, which we believe to confer 
many benefits, but it should be in addition to, and not at 
the expense of the older learning. Already there is an 
excessive number of studies required even for elementary 
examinations, and consequently the time that can be 
devoted to each is too short for thoroughness. If 
scientific subjects must enter into the curriculum of 
general schools, would it not be well that they should 
be taken up as a special course in addition to and at 
the termination of the ordinary classical education ? 
Sir Archibald Geikie touched also a very nice point 
when he made reference to the poor literary abilities of 
many eminent scientists. The result of their dislike or 
lack of power to write is both a loss to the world and to 
themselves. Among our most popular works are the 
books of science written by able men. They circulate 
among nearly all classes of the community, and help to 
spread a true knowledge of the inwardness of things far 
more than months of dry school training. That their 
popularity is of pecuniary value to their authors is self- 
evident. 

There are many other points in the address which 
invite comment. We must content ourselves with quot- 
ing his conclusion, and leave it to our readers to digest. 
‘* Amongst the mental habits,” he said, ‘‘ which their 
education in science had helped to foster were a few 
which he would specially commend to their attention as 
worthy of their most sedulous care all through life. In 
the first place he would put accuracy; in the next 
thoroughness, which was closely akin to accuracy ; then 
breadth; then the habit of wide reading in scientific 
literature; and then patience. It was by failures as well 
as by successes that the true ideal of the man of science 
was reached.” 


RAILWAY SPEEDS. 


- Untit we had reag the long letter by ‘“ W. M. A.,” 
which will be found in our correspondence pages, we 
never realised the weakness of the arguments which are 
urged in favour of high railway speeds. ‘ W. M. A.” is 
well known as a writer on railway questions, both in this 
country and the United States, and we do him no more 
than justice when we say that if he fails to make out 
a case for high speeds no one else is likely to succeed. 
Indeed, a first perusal of his letter may easily carry away 
the unwary, and induce the belief that the case for high 
speeds is unanswerable; when, however, we read and 
re-read “ W. M.A.’s” letter we learn by degrees that he 
has either overlooked by chance or ignored of set 





purpose considerations of the first importance. We dare 
not venture to assert that he has erred through ignorance. 
We propose to take his propositions in their order, and 
try to ascertain what weight is due to each. 

The first contains some things which lack proof, and at 
least one which is unintelligible, to wit, that concerning 
an M.P. going down to address his constituents. It 
seems to us that an acceleration of trains between London 
and Edinburgh which had no other object would be almost 
purposeless. The second proposition is that high speeds 
are popular. But this popularity, unless it represents a 
pecuniary profit to the railway companies, is unfortunately 
not worth anything. It is probable that a restaurant 
which gave champagne for nothing to its customers would 
be extremely popular; but notwithstanding that restau- 
rant-keepers are generally held to be singularly astute 
gentlemen, we have not heard that any of them have 
gone farther than pain a discretion in the way of free 
gifts. But “ W. M. A.” does not base his contention on 
such arguments as these ; they take, indeed, but a subor- 
dinate place. His third reason is far more lofty. We 
ought in this country to travel fast just because we do 
not choose to permit any other nation to run quicker 
trains than ours. This is magnificent, but it is not 
business. ‘‘Does anyone doubt that record-making 
pays?” asks our correspondent. Our answer is that 
there is among railway men no doubt whatever. They 
know that it does not pay, and if “* W. M. A.” happened 
to be a locomotive superintendent or a traffic manager 
he would never have asked the question. He cites the 
“ flyers’ at the other side of the Atlantic; but he does 
not add, perhaps because the truth is patent, that the 
railways of the United States, notwithstanding their 
trifling first cost as compared to that of the railways of 
this country, do not pay; that many of them are bank- 
rupt; nearly all loaded with mortgages, and that prefer- 
ence shareholders alone get dividends. The exception to 
this rule may be counted on one’s fingers. ‘ Why do 
men,” he asks, “like Prince Khilkoff or Von Borries 
go to America to study railways when their pre- 
decessors in the last generation would have come 
to England?’ We fancy that Von Borries goes to push 
his very admirable system of compounding; and if we 
say that the Prince has gone to the States to learn what 
to avoid, we fancy that ‘“‘ W. M. A.” will find it difficult 
to prove that we are wrong. Yet another reason for a 
trip to the States is perhaps that locomotive engine 
builders in this country are so full of work that it is im- 
possible to place an order for delivery within twelve 
months, and that in one case, at all events, the order 
books of the company have been closed till the autumn 
of 1899. Under the circumstances we really must ask 
our correspondent to reconsider the position. It is 
indeed making too strong a demand on our credulity to 
expect us to believe that our trade in locomotives and 
rolling stock is declining, because in the United States 
half-a-dozen exceptional trains are run at exceptional 
rates for exceptional purposes. If ‘* W. M. A.”” would 
but master the facts, he would know that in no country 
on the face of the earth are so many passengers carried 
at high speeds as in this. In other words, the average 
velocity of the trains on all our principal lines is greater 
than the average velocity of the trains on the lines of 
other countries. Indeed, it is only fair to add that 
neither ‘“‘W. M.A.” nor any other advocate of high 
speeds appears to be prepared to dispute this. They 
want not average speeds increased, but the velocity of a 
few expresses, in order that the record runs of the United 
States may be broken. It is only necessary to state 
their wishes in this way to show how little real ground of 
complaint they have concerning the working of our own 
railways. 

As regards what our correspondent gives us as the 
arguments against high speeds, very little need be said. 
No one has said, we least of all, that the British public 
does not want high speeds. No doubt a great many 
people do, but it does not appear that they like them so 
much that they are willing to pay extra fares for them. 
The argument that high speeds are not more expensive 
than slow speeds is not worth considering. It is flatly 
opposed to all experience. So far as we are aware, no one 
whose opinion is worth quoting has asserted that it is 
impossible to run at high speeds with safety; but it is 
none the less certain that risks are incurred when the 
speed is high which do not exist at all, or in a very 
diminished degree, when the speeds are moderate. 
‘“W. M.A.” has perhaps forgotten the Preston accident, 
for instance. We do not know to whom our correspon- 
dent refers when he says that it is contended that high 
speeds mean unpunctuality. So far as we can see, they 
have nothing to do with it. The cause of unpunctuality 
is an ill-planned time-table. Only the other day we heard 
on credible authority of a train starting nearly half an 
hour late from a station, the time being spent in trying 
to stow away an enormous number of bicycles. Wehave 
so recently and so fully dealt with this aspect of the 
question that we need say no more concerning it. 
Finally, we have arrived at the essence of ‘‘ W. M. A.’s” 
letter, namely, the argument that engine drivers should 
make up time on the road. 

Now, if ‘*W. M. A.” made a practice of reading the 
Board of Trade reports on railway accidents, he would 
never have written a line advocating the making up of 
time between stations. If he stil entertained any doubts 
on this subject they would be removed by a perusal of the 
reports of coroners’ inquests. He would learn from the 
first that in the eyes of the Government inspectors a 
railway “accident” is to all intents and purposes an 
impossible thing; and he would learn from the second 
that, in the opinion of the average juror, all railway 
mishaps are the result of criminal negligence on the part 
of the companies. This is no doubt very deplorable, but 
there are the facts. The system under which railways in 
this country are worked is so perfect that an accident— 
that is to say, an event which no human action could 
have prevented—is rare; but the Board of Trade goes 
further than this, and practically maintains that it is 





impossible. If there is a smash, then someone not 
something, is to blame. If a connecting-rod after < 

honourable lifetime breaks, and a previously hidden Po 
is discovered for the first time, then someoneis to bee 
the flaw ought to have been discovered, and so on It 
is matter of common notoriety that engine-drivers are 
specially marked as objects of suspicion by the Board of 
Trade inspectors. With the censure pronounced on a 
driver we often find it hard toagree. The railway com: 

panies screen themselves. behind their books of rules, Let 
it happen that when a driver was trying to make up time 
a collision took place, or a train left the rails, the un. 
fortunate man would receive the heaviest possible 
censure from the Board of Trade inspector ; the coroner's 
jury would return a verdict of manslaughter ; and it jg 
questionable if a trial at the assizes would not have 
similar result. We shall go so far as to add that in 
principle both the Board of Trade and the juries woula 
be right. The Preston accident was probably due to an 
attempt to make up time. It was, at all events, certain 
that the speed through Preston yard was a great deal too 
high. The paramount defect of this making-up-time 
system is that no one knows where, if once begun, it will 
stop. If “ W.M. A.” will take pencil and paper, he wil] 
see that to make up even a very few minutes in a 1un q 
tremendous speed must sometimes be attained. 

Let us say, for example, that a train timed to run at 
fifty miles an hour has to make up only five minutes in g 
run of twenty miles. This distance would have been 
traversed normally in twenty-four minutes; under the 
conditions it has to be done in nineteen minutes, that is 
to say, at sixty-three miles an hour. Very often cages 
may and certainly do arise wherein it would be impos. 
sible, for various reasons, to have anything like a twenty. 
mile run in which to make up five minutes. Say the 
distance was ten miles. This is to take off half a minute 
from the time available for running each mile. But that 
time was 1:2 minutes, and 1°2 — *5 = ‘7 of a minute, or 
forty-two seconds to run a mile, which means nearly 
eighty-six miles an hour. It is quite well understood 
that drivers do make up a little time now and then, but 
they incur grave risk for their own reputations. It isnot 
necessary, we believe, to argue the matter at any length, 
The whole system of making up time is radically un. 
sound. Its recognition would only encourage laxity at 
the stations. It would certainly be abused, and sooner 
or later there would be a terrible smash. It is quite 
useless to argue that it is done in the United States. A 
hundred things are done on the railways there that would 
not be tolerated for a moment in this country. We want 
speed and we want punctuality, but we are not yet pre. 
pared, in order to obtain them, to kill people at the rate 
at which they are slaughtered on American railways. 
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SOUTH STAFFORDSHIRE MINES DRAINAGE, 


Tue excellent work which steam pumping machinery is 
capable of accomplishing and its enormous value to water- 
ridden coalfields, was impressively demonstrated at the 
annual meeting, on Wednesday week, of the South Stafford- 
shire Mines Drainage Commissioners. The total water raised 
in the Tipton district during the year has been the very heavy 
quantity of over 174 million tons. So great, indeed, were the 
physical difficulties to be overcome that 30 tons of water have 
had to be raised in that district for every ton of mineral. It 
says much for good engineering arrangements that the cost cf 
the water raised has been kept down to -18d., or less than a 
farthing per ton of water raised. This is very good practice, 
and reflects much credit on those responsible for conducting 
the Commission’s engineering operations. The mineral 
raised in the Tipton district during the year, exclusive of the 
mines altogether exempt from rates, has been 577,321 tons, as 
against 592,755 tons last year. The working cost of the 
Commissioners’ engines for the year has been about £11,000. 
The beneficial effect of dry weather upon pumping operations 
has been experienced, the rainfall of the year ending June 
30th, 1898, in the Commissioners’ district having been 
23-91in., which is nearly 4in. below the average of the dis- 
trict for the past twenty-three years. We trust that much 
success will attend the new £20,000 scheme for reducing the 
course of water in the Tipton district in connection with the 
surface works to 6,000,000 tons by the proposed new system of 
electric pumps recently referred to in these columns. The 
surface works of the past have already reduced the amount 
from 36,000,000 gallons per day to 9,000,000 gallons, and 
there seems every probability of the further desired reduction 
being effected, greatly to the relief of the deep drainage 
engines. The Commissioners are doing a splendid work, and 
are deserving of every encouragement. The Public Works 
Loan Commissioners are to be asked to lend the above-men- 
tioned £20,000 for the new electric surface drainage scheme, 
on the understanding that only £60,000 will be required for 
the Tipton deep drainage engineering scheme, instead of the 
£100,000 already sanctioned. 


THE IRON AND STEEL REVIVAL. 


Tue quarterly meetings this week of the iron and steel 
trades show abundantly that the revival in metals is not 
only continuing but gathering strength as it goes. There has 
been great strength in all departments, as our letters from 
the various districts show. In fact, prices are getting back 
to the level of two years ago. The average price of Scotch 
warrants in 1896 was 46s. 10d., in 1897 45s. 4d, For the 
first nine months of this year it has been 46s. 6d., and there 
is every reason to believe that the average for the complete 
year 1898 will not only reach but exceed that of 1896. 
Similar strength is observable in the Cleveland and Midland 
markets. During the past quarter English steel plates have 
risen 5s, and galvanised sheets 10s. In fact, things are going 
up all round, and were it not that previous — has 
left a good deal of leeway to be made up, it might be wise even 
thus early in the trade improvement to apply to the British 
iron trade that excellent saying, as true as it is hackneyed, 
festina lente. There is, however, room for a good deal more 
expansion of values yet before putting into force this closure. 
The world’s demands for iron and steel are growing at an 
enormous rate. The world’s production of pig iron grew from 
13 million tons in 1871 to 20 millions in 1881, to 24 millions 
in 1891, and to 31 millions in 1897. It has been estimated 
that taking these figures as a guide, the world’s requirements 
in 1901 will not be less than 35 million tons, or an extra four 
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Britain and Germany, and two million tons for America. 
COPPER AND TIN. 
pper has been going up for some time, and is likely to 
und in a strong condition for some time to come. A 
deal of the rise gained during the Spanish-American 
“var has been retained. The great demand for electrolytic 
po er has also made its influence felt. Further strength 
~ (a given to the markets if practical realisation attends 
a reports which are just now current respecting an amalga- 
mation of the Anaconda Copper Mine with the Boston and 
Montana, owned by William Rockfeller and the Lewisshons. 
The world’s supply of copper of late years has by no means im- 
roved proportionately to the growth in demand. Tin values 
P her level than they have stood at any time since 
November, 1893. Yet at that time they were making a rapid 
downward movement from £95 103. per ton. To that level 
they had been forced in the previous April by the eagerness 
of American consumers to cover their wants, actual and 
prospective, before the deferred clause of the McKinley tariffs 
came into operation. F'rom the bottom prices touched in the 
autumn of 1896, the tin market is at the present time up by 
fully £21 per ton, and the tendency is still progressive, 
pecause stocks are very low compared with values. In fact, 
stocks are almost as small at the present time as they were 
n February, 1895, when prices were £17 per ton lower. 
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LITERATURE. 


The Removal and Disposal of Town Refuse. By Wiu.tam H. 
Maxwen.. The Sanitary Publishing Company, Limited, 
Fetter-lane, London. 1898, 

Tu1s is an octavo book of 372 pages, somewhat closely 

printed in rather small type, and fairly well illustrated. 

Its author is assistant-engineer and surveyor to the 

Leyton Urban District Council. He has certainly not 

spared labour in the preparation of the volume, which 

reflects much credit on him. 

It would be difficult to name a subject which has caused 
more trouble or brought with it more vexation of spirit 
to municipal authorities than the disposal of the refuse 
of great towns. We include sewage under the head of 
refuse. Until a comparatively recent period, the river 
which runs through all towns of any magnitude received 
everything, sewage and refuse alike. When sanitary 
science appeared on the scene it was a weakly infant. 
Everything about the disposal of sewage had to be 
learned; and all over the civilised world men laboured, 
and blundered, and spent money, and made mistakes— 
and achieved successes. But after fairly accurate notions 
concerning sewage had been formed, the disposal of solid 
refuse or garbage remained to be dealt with, and nearly 
all the literature of this subject is modern. Mr. Maxwell 
seems to have consulted every known authority. He 
possesses in a satisfactory degree the art of condensing 
information, and the result is a book which, as a work 
of reference on the subject, stands alone. Mr. Maxwell 
says very little himself; he is content with placing 
before his readers descriptions, more or less detailed, of 
the way in which various towns and districts dispose of 
their refuse, and he adds information that cannot fail to 
be useful concerning details. In his preface Mr. Maxwell 
tells us that, ‘‘in treating of the characteristic points 
and capabilities of the various designs of destructor 
furnaces, the facts and working results of each have 
been stated without partiality towards any particular 
type of furnace; and in regard to the question as to 
which furnace is the best for adoption in any new installa- 
tion, to the practical mind the facts so stated will doubtless 
speak for themselves.” 

Our author begins his book with a brief but sufficient 
summary of the legal powers and obligations of sanitary 
authorities. He next deals with the scavenging and 
cleaning of streets, and he gives much useful and even 
generally interesting information on this subject. As for 
instance, the statement that to keep a wood-paved street 
clean costs about 43d. per square yard per annum, while 
the cost of cleaning a macadam road is 11d. per square 
yard per annum. A van waters 2400 square yards of 
street each time of filling, spreading the water at the rate 
of ‘192 gallons per square foot. The more important por- 
tion of the book begins with Chapter IT. on “‘ House Refuse, 
its Collection and Ultimate Disposal.” In Chapter V. we 
have refuse destructors of all kinds treated very fully; 
this portion of the volume is well illustrated. There are 
chapters on boilers and chimneys. In fact, more or 
less detailed information will be found in the volume 
concerning not only destructors proper, but all their 
appurtenances. At the end of the book is a list of 
reports, &c., consulted, which, as we have said, appear to 
constitute the entire literature of the subject. 

It is not necessary, we think, to deal with this excellent 
volume at any length. There is little opportunity for 
criticism of the author, and to criticise the various 
methods described within any reasonable space would 
be quite out of the question. The legitimate deduction is 
that one destructor is, in classical Irish phrase, about as 
good as another, if not better. At all events, we fail to 
find that any one possesses transcendent merit. The 
value of the refuse for raising steam varies in different 
places and at different times of year. It is not great, but 
the heat saved will, as a rule, pay a fair profit on the 
outlay required to utilise it. 

The book is very well printed and got up. Such a work 
was much wanted, and ought to command a large sale 
among sanitary authorities, town councils, and the like, 
because it supplies in a most convenient form a great 
mass of information eminently useful for the guidance 
of all concerned in any way with the health and cleanli- 
ness of towns. 


Things Japanese. By Bast Hatt CHAMBERLAIN. London: 
John Murray. Far East: Various publishers, Third 
edition, revised. 1898. 

Tu1s book, which modestly describes itself in its sub- 

title as being ‘Notes on Various Subjects Connected 

with Japan for the Use of Travellers and Others,” is in 





already raised it, even as exemplified by the earlier 
editions, to the position of a Far Eastern classic, which 
every student of Japan must begin by reading. But in 
view of the striking modifications in the methods of the 
people of the country with which it deals, it was time 
that this book should be revised, and modern develop- 
ments included in its subject matter. We had almost 
expected to see on the title-page of this edition the name 
of Mr. T. B. Mason as a collaborator in respect to the 
new edition, for he has had a very prominent share of the 
work of bringing this book up to date, and is undoubtedly 
as great a practical authority on the Japan of to-day as 
Mr. Chamberlain is on the ancient and academical 
aspects of the country. This new edition, while more 
comprehensive than the last, which was published seven 
years ago, is smaller in bulk; and, while the arrangement 
of the articles is as before on the encyclopedic or alpha- 
betical principle, from ‘ Abacus” to ‘ Zoology,” many 
of the original summaries have been curtailed, and new 
ones added. Among the most interesting of the latter, 
are Captain Miinter’s article on the “‘ Navy,” and certain 
others on ‘ Trade” and “Shipping,” by Mr. H. V. 
Henson. To us the weak point in this otherwise 
thoroughly up-to-date work is the map which is bound 
in at the end. This is neither exhaustive nor well 
arranged ; and it is certainly very much behind the times 
as far as railways are concerned, as hundreds of miles of 
lines which have been in operation for some time past 
are omitted altogether. Perhaps, however, we are 
inclined to be hypercritical with regard to this matter, as 
we had occasion to publish early this year a very full 
railway map of Japan, by our Special Commissioner, 
which gave many recent extensions, all of which have 
not even yet appeared in the official and otherwise avail- 
able maps. Though the new edition of ‘Things 
Japanese” is essentially an all-round book, there is 
much in it that is intensely interesting and useful to 
business men; and, to engineering firms who are intending 
to send representatives to that country, we recommend 
its perusal. It is printed in Tokyo. 
SHORT NOTICES. 

The Torpedo in Peace and War. By Fred. T. Jane. With 
numerous illustrations by the author. London: Thacker and Co, 
1898, Price 10s, 6d.—Mr. Jane is, we fancy, blessed with a vivid 
imagination, to which he finds it equally easy to give expression 
with pen and pencil. His sketches, not a few of which are dis- 
tinctly clever, are of the sensational order, whilst his letterpress, 
built on a thinnish foundation of truth, is almost as wonderful 
as his pictures, Many persons, we donot hesitate to say, will read 
this book with interest, even excitement, but the wiser readers 
will take with it a pinch of salt. Published at Christmas, it would 
be an admirable book for boys, for whilst it would no doubt give 
them much amusement, the genuine information which is scattered 
through it would tend to correct the wilder views of life on torpedo 
craft, which Mr. Jane’s topsy-turvy pictures and highly-coloured 
writing present, and they would thus gain some insight into a great 
branch of her Majesty’s Navy. On second thoughts, we are not 
quite sure whether Mr. Jane intends his book to be taken seriously 
or not, 


Elements of Machine Construction and Drawing, consisting of 


Fifty Plates of Progressive Studies, with Accompanying Notes, 
Formula, Proportions, dc. dc. By Professor Henry J. Spooner, 
C.E., F.G.S., and Edward G. Davey, Assoc. M. Inst. M.E. 
Second edition, enlarged and entirely re-drawn. London: Cassell 
and Co., Limited.—With the exception of one or two drawings, 
these sheets present good general designs of engine parts, &c. A 
better steam cylinder than that given might have been chosen, as 
it presents a larger piston surface than is necessary, and the parts 
might with advantage have been shortened. It is true that it is 
quite a small cylinder, but even then clearance should be reduced 
as far as possible, and certainly in a design put before beginners. 
On another sheet we notice a joggled joint, which is far too sharp 
to be good, and two or three riveted plate joints, which are 
rarely, if ever used, and might wisely be omitted from an 
elementary course. The drawings are, on the whole, in other 
cases satisfactory, many of them being borrowed from good 
sources, 

The Telephone Outlines of the Development of Transmitters and 
Receivers. By Wm. J. Hopkins, ndon: Longmans, Green 
and Co, 1898. Price 3s, 6d.—This is a capital outline sketch of 
the development of the telephone in America. It is written well 
and easily, and without going into the details of any of the 
instruments, it compares their various points, and shows in what 
respects, and why, some are better than others, and explains the 
reasons for certain arrangements, It contains also some very use- 
ful notes and abstracts of the investigation at the Massachusetts 
Institute of Technology, and is in fact a little volume which we 
recommend all who are interested in the subject to examine. 


BOOKS RECEIVED. 

La Fonderie. Par U. Le Verrier. Paris: Gauthier-Villars and 
Masson et Cie. Price Broché, 2°50f.; Cortonné, 3f. 

Round Timber Measurement Weight Tables for Railway Rates. 
By E. A. P. Burt. London: Wm. Rider and Son, Limited. 1898. 
Price 1s, 

Guide to Improved Round Timber Cubing Rule, Bark, and Rail- 
way Measurement, Weight Calculator. By E. A. P. Burt. London: 
Wm. Rider and Son, Limited. Price 2s, 6d. 

Transactions of the Australasian Institute of Mining Engineers. 
Volume v. Edited by A. S. Kenyon, Secretary. Melbourne: 
Published by the Institute, at the head office, 1898. 

The Journal of the Royal Agricultural Society of England. Third 
Series, Volume ix. Part I[[.—No. 35, 30th September, 1898. 
To be continued quarterly. London: John Murray. 
3s, 6d. 

The Theta-Phi Diagram Practically 2 a to Steam, Gas, Oil, 
and Air Engines. By Henry A. Golding, A.M.I.M.E. Man- 
chester: The Technical Publishing Company, Limited. London: 
John Heywood. Price 3s, net. 





Price 








THE INSTITUTION OF MECHANICAL ENGINEERS.—The ordinary 
general meeting of this Institution will be held on Wednesday 
evening, October 26th, and Thursday evening, October 27th, at 
the Institution of Civil Engineers, Great George-street, Westmin- 
ster, by kind bape ge a of the Council of that Institution. The chair 
will be taken “pe President, Mr. Samuel W. Johnson, at half-past 
seven on each evening. ‘The papers are, “Electric Installa- 
tions for Lighting and Power on the Midland Railway, with Notes 
on Power absor by Shafting and Belting,” by Mr. W. F. 
Langdon, superintendent of the electrical department, Derby. 
‘* Results of recent Practical Experience with Express Locomotive 
Eagines,” by Mr. Walter M. Smith, member, of Gateshead. 
‘* Mechanical Testing of Materials at the Locomotive Works of 
the Midland Railway, Derby,” by Mr, W, Gadsby Peet, member, 
of Derby, 





In our impression for September 16th we illustrated one of 
the splendid express locomotives designed by Mons. Du 
Bousquet, the leading dimensions of which will be found in 
our issue for July 22nd, page 77. We now give on page 367 
sectional drawings, fully dimensioned, of the tenders used 
with these engines, which present many points worth atten- 
tion. The tenders are among the largest ever constructed, 
holding as they do 4000 gallons of water, or about 18 tons. 
They are carried American fashion on two four-wheeled bogies. 
The drawings are so complete that no detailed description is 
necessary. 








MANCHESTER ASSOCIATION OF ENGINEERS. 


THE members of this Association opened their winter session 
on Saturday by a visit to the new American grain elevator which 
has been erected by the Manchester Ship Canal Company at the 
Trafford Wharf, and of which we gave a full description in our 
last issue. The party, which numbered upwards of 150, was 
received at the elevator buildings by Mr. W. H. Hunter, the 
chief engineer to the Manchester Ship Canal Company, under 
whose direct supervision the whole of the work has been carried 
out, and who accompanied the party for the purpose of explain- 
ing the different processes and special features of interest. After- 
wards the members proceeded to the Grand Hotel, Manchester, 
where a socia] evening was spent, and the president, Mr. Henry 
Webb, having briefly opened the proceedings, Mr. W. H. Hunter, 
the engineer to the Manchester Ship Canal Company, gave a short 
address descriptive of the elevator which had been visited by the 
members. He had, he said, been frequently asked a question as 
to the necessity for the great distance between the marine tower 
on the quay side and the main building, which was 250ft. away. 
There were two reasons forthis. In the first place, the quay space 
atthe Manchester docks was becoming year by year more limited in 
proportion to the demand upon it, and consequently, having regard 
to the future, they had decided not to place the main building, 
which was 450ft. long on the quay side, where it would occupy so 
much valuable space, but only the marine tower, thus leaving free 
a large area of ground space immediately along the quay side, so 
that they might be able not only to discharge grain into the 
elevator, but also to unload, over the ship’s side, other general 
cargo, and for this purpose they had in contemplation the lengthen- 
ing of the quay. He might also mention that in the immediate 
neighbourhood of the elevator there was a large main road, with 
many railway connections, and whereas from the point of view of 
the ship it was unnecessary, and from that of the traffic undesirable, 
to have the building on the quay side, it was, for the railway and 
cart traffic, most desirable to have it on the road side. The question 
had also been raised as to why the buildings had not been made of 
iron or steel instead of wood. So far as the conveyor gallery, 
upper structure, and marine tower were concerned, one reason 
why they had not built them of steel was that they had 
not the money, and had to be content with a timber structure. It 
must also be remembered that more than 99 per cent. of the 
world’s grain stores were wooden buildings. So far as the parts of 
the building with which the grain actually came in contact were 
concerned, he should never dream of erecting anything but a 
timber structure, as wood was the natural material. He knew 
there was a steel elevator at Buffalo. It was larger in some 
respects than that on the canal, but not in others, and whilst it 
ee yr fas which their own possessed, it had also disadvan- 
tages which theirs had not. The steel elevator in Buffalo cost in 
English money £300,000, whereas the one on the Ship Canal cost 
well under £100,000. With regard to the future prospects 
of the grain trade, he was at present anticipating that a 
new grain elevator of the size of the one already erected 
would become necessary every five years. Mr. John West, 
in proposing a vote of thanks to Mr. Hunter for his kindness and 
courtesy in conducting the members over the grain elevator, and 
the interesting address he had delivered to the meeting, observed 
that great credit was due to the Ship Carnal Company, and to Mr. 
Hunter, who had erranged and designed an important piece of 
work at so small a cost as compared with other similar under- 
takings. The proposal having m seconded by Mr. Thomas 
Ashbury, and carried with acclamation, Mr. Hunter, in responding, 
referred to the valuable assistance rendered by the various con- 
tractors connected with the erection of the elevator, and added, 
that notwithstanding they had to contend with exceptional and 
serious difficulties, the whole of the buildings, machinery, engines, 
and boilers, had been erected and completed in about ten months, 
which he thought was for this country practically a record. 








THe Society oF ENGINEERS.—An extremely interesting visit 
was made by a party of the members of this Society on Tuesday, 
the 11th inst., to the Central London Railway Works at the 
Post-office Station, E.C. 


THE INSTITUTE OF MARINE ENGINEERS.—This Institution held 
its annual dinner—the eighth since its inception—on Wednesday 
last in the King’s Hall of the Holborn Restaurant. Mr. John 
Inglis LL.D., the President, occupied the chair, and there was a 
large attendance, including Sir William H. White, K.C.B., F.R.S.; 
Sir James Mackay, K.C.I.E.; the Hon. J. C. Burns; Mr. J. 
Fortescue Flannery, M.P.; Mr. B. Martell, chief surveyor, Lioyd’s; 
Mr. Peter Samson, the engineer in chief, Consultative Department 
of the Board of Trade; Mr. Jas. A. Smith, R.N.; Messrs. Duncan 
Mackinnon ; J. Macfarlane Gray ; Capt. A. J. G. Chalmers, nautical 
adviser to the Board of Trade ; Messrs. Robert Caird ; Geo. W. 
Manuel ; Geo. Holmes, secretary of the Institution of Naval 
Architects ; Professors Barr, D.Se.; and Weighton, and Alderman 
George Kidd. Few bodies of this kind have made more rapid 
strides than this society, which now has a membership roll 1000 
strong, investments in Consols, and an institute building at 
Stratford, the freehold of which we believe belongs to the Institu- 
tion. In addition to the reading and discussion of papers 
periodically, there are classes held for the technical instruction of 
members, and the recreative features include a reading-room and 
library. 

TRADE AND BusINEss ANNOUNCEMENTS.—Mr. Charles Hopkinsor, 
of 26, Victoria-street, S.W., has decided to continue, both in 
London and Manchester the practice in which he was associated 
with the late Dr. John Hopkinson. He has accordingly arranged 
to take into partnership his late brother’s eldest son, Mr. Bertram 
Hopkinson, B.Sc. Mr. Ernest Talbot, who has been in Dr. Hop- 
kinson’s personal employment for twenty-five years, and to whom 
he had of late years entrusted much of his detailed work of design 
and supervision, will also become a partner.—At a meeting of the 
Corporation of Glasgow—Police Department—held on October 3rd, 
the sub-committee on the Western District Sewage Works recom- 
mended that Mr. David Home Morton, M. Inst. C.E., M. Inst. 
Mech. E., consulting engineer, 95, Bath-street, Glasgow, be ap- 
pointed in association with the city engineer to design the pump- 
ing engines and other machinery required at Dalmuir and Partick ; 
to prepare specifications and forms of tender, and to superintend 
the construction and erection of the whole mechanical plant con- 
nected with the sewage undertaking of this committee. Mr. 
Morton’s remuneration to be at the rate of 5 per cent. on the cost 
of the machinery.—We are informed by the Unbreakable Pulley 
and Mill Gearing Company, Limited, that Mr. F. J. Hill, of 13, 
Bath-lane, Leicester, has been appointed as their sole agent for 
Leicestershire, 
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NEW EXPRESS ENGINE FOR THE NORTH- 
EASTERN RAILWAY. 
By CHARLES Rovus-MARTEN, 

Apout six years ago Mr. Wilson Worsdell, locomotive 
superintendent of the North-Eastern Railway, introduced 
the new type of express engine which has since been 
the standard one for that line. The first batch of twenty 
bore the numbers 1620 to 1639. They had four 7ft. lin. 
wheels, coupled; cylinders, 19 by 26; 175 1b. steam 
pressure ; and leading bogie. 

That class still remains the standard type, although it 
has undergone slight modifications in detail, mainly in 
the direction of enlargement, the Jast batch of thirty— 
numbered respectively 1871-1880, 1901-1910, 1921-1930— 
having 19}in. cylinders, while two extra ones have 
cylinders 20 by 26, and four coupled driving wheels of 
the — diameter—for coupled wheels—of 
7ft. Tin. 

On various occasions during the past three years I 
have recorded and described the performances of these 
engines, my experience having generally been of a 
highly favourable character. 

But when Mr. Worsdell built the 1620 class, he also 
constructed one extra engine which was identical with 
the others in all respects save one. They were non- 
compound engines of the ordinary high-pressure type ; 
this one was a compound on the Worsdell-Von Borries 
system, and instead of having two high-pressure cylinders 
each 19in. in diameter, this one, which was numbered 
1619, had one 20in. high-pressure cylinder, and one 28in. 
low-pressure, both placed inside. The huge dimensions 
of these cylinders, quite unparalleled when combined 
with the inside position, made it necessary, through lack 
of inside room, to place the valve chests outside, as in 
the case of the ten compound single-wheelers Nos. 1517 
—1526. This, while in some respects a convenient 
method of arrangement, had the drawback of involving 
excessive exposure to extremes of outside temperature, 
particularly to cold air in frosty weather. The conse- 
quence was a tendency to crack in the winter time, and 
this was ultimately found so troublesome that all the 
ten single-wheelers have been rebuilt as non-compound 
engines, with results in all respects satisfactory. I have 
had frequent occasion to record in these columns the 
fine work done by these rebuilt engines, and a special 
instance occurred no longer ago than the 16th inst., 
when one of them conveying a Scotch dining train, 
whose weight is given to me as 291 tons, from York to 
Newcastle, actually made up nine minutes in the running 
time with that heavy load, notwithstanding a loss of 
over two minutes by a signal check. I may enlarge on 
this performance on another occasion; suffice it to say 
now that the experiment of rebuilding these engines 
proved an entire success. 

It only remained then for the turn of No. 1619 to 
come. In due course the engine went into the shop 
for repairs, and Mr. Worsdell determined that she too 
should be rebuilt. But he did not turn her from a com- 
pound into anon-compound. He decided to try a wholly 
novel experiment, and to make her virtually a brand-new 
engine of a brand-new type. She was still to be a com- 
pound, but with three cylinders instead of two. Mr. 
Webb’s London and North-Western compounds have 
three cylinders, but they have two high-pressure cylinders 
outside and one low-pressure inside, the former driving 
the hinder pair of wheels while the low-pressure cylinder 
propels the front pair of drivers, the two pairs not being 
coupled. 

In Mr. Worsdell’s new design, however, there is only 
one high-pressure cylinder, which is placed inside, and 
there are two low-pressure cylinders placed outside, all 
three driving the same—front—pair of 7ft. lin. wheels, 
which is coupled to a trailing pair. Thus Mr. Webb’s 
practice is reversed in every particular. I may say 
at once, on Mr. Worsdell’s own authority, that he regards 
this new departure for the present as purely experimental. 
It is a highly important experiment, and one which may 
bear valuable fruit or which experience may show to 
have unsuspected disadvantages, rendering it unsuitable 
for permanent and general adoption. But it is distinctly 
and emphatically an experiment, and—I may add on my 
own responsibility—one of those experiments which are 
often most valuable in revealing new possibilities and 
capabilities in the case of locomotive engines. 

No. 1619, as rebuilt, is at any rate vastly improved in 
outside appearance. The removal of the rather clumsy- 
looking excrescent valve chests is one improvement. 
Another is in the treatment of the splashers over the 
coupled wheels. Mr. Worsdell has retained the con- 
tinuous splashers which he and his brother, Mr. T. W. 
Worsdell, have always favoured. But he has indicated 
the circumference of each wheel with a semicircular band 
of brass, while the horizontal top of the splashers is no 
longer edged with a similar brass band. This greatly 
enhances the look of the engine, especially when in motion, 
because it avoids the harassing effect to the eye of two 
circular discs revolving under one elliptical hood. It isa 
small matter, no doubt, but it makes the engine look 
better, at ary rate. 

Obviously, the most important change in the outside 
aspect of No. 1619 is the placing of the two large low- 
pressure cylinders above the bogie and connecting them 
with the driving wheels by outside rods. This, too, is 
one of the essential features of the new construction. 
The two outside—low-pressure— cylinders are 20in. 
diameter each; the piston stroke is 24in. The single 
inside cylinder—high-pressure—is 19in. diameter; the 
piston stroke is 26in. The inside cylinder drives a 
single-throw crank axle, upon which also the connect- 
ing rods of the two low-pressure cylinders operate 
outside. Another salient point in the new engine 


is an increase in the steam pressure from 175 Ib. to 
200 lb. on the square inch. _ This is, I believe, the highest 
pressure at present employed in British practice, although 
it — considerably short of what is now habitually used 
in France. 


The increase is, I venture to think, a step in 





the right direction. Water-tubes passing through the 
fire-box are also employed to augment the capacity for 
steam generation. The heating surface in the boiler 
has been increased to 1328°8 square feet, viz., 1171°3 
square feet in tubes, 38°9 square feet in the water-tubes, 
and 118°6 square feet in the fire-box, which latter is 8ft. 
in length. The grate area is 23 square feet. 

A few days ago, through the courtesy of Mr. Worsdell, 
I had a preliminary run with this very interesting new 
engine. The run was from Newcastle to York, and the 
train was the new fast express which leaves Edinburgh 
daily at 9.15 a.m. for Sheffield. From Newcastle to York 
it is timed as fast as any of the up expresses, being booked 
to do the 80} miles in 1 h. 40 min., with a 4 min. stop at 
Darlington, or at an average speed of 50°3 miles an hour, 
the last 44} miles from Darlington to York being timed 
at 52 miles an hour. The start from Newcastle is 
hampered by the unavoidable crawl over the High-Level 
Bridge, and over the crossings and round the sharp curve 
at Gateshead. Then come ascents of 1 in 198 (3 miles), 
1 in 150 (4 miles), 1 in 120 (2 miles), and 1 in 160 
(3 miles), the rest of the distance being generally easy ; 
the slowing down over the Durham viaduct involves, how- 
ever, a loss of fully two minutes, so that the road, on the 
whole, cannot be characterised as a specially easy one. 
The load on this occasion was comparatively light, being 
equal to eight coaches, weighing in all about 130 tons be- 
hind the tender, or the equivalent of about thirteen South 
of England railway coaches. 

Starting from Newcastle 1} minute late, the train had 
hardly got clear of the station when it was brought to a 
stand by signal on the High-Level Bridge, from which 
point therefore the actual start was made. Speed was 
rapidly gained, and did not fall below 53 miles an 
hour up the bank of 1 in 150, except briefly where some 
permanent way repairs had been going on. Just before 
Durham there was a decided slack for relaying, and 
there was the usual dead slow pace over the Durham 
viaduct and round the sharp curve. The thirty-six miles 
from the High-Level Bridge start to the Darlington stop 
were nevertheless covered in 40 min. 27 sec. 

A stay of 7} minutes was made at Darlington, which 
had been reached a minute and a-half before time. From 
Darlington to York the line is generally on a slight down- 
ward gradient, and a high rate of speed was steadily 
maintained. The first 14} miles to Northallerton were 
run in 14 min. 54 sec., and then the engine ran very 
evenly at 65 to 70 miles an hour until the time came for 
easing down as York was approached. The run of 44} 
miles from Darlington to York was made in 43 min. 46 sec. 
from start to stop, or at the average rate of 60°6 miles an 
hour, a very smart performance. I append a log of the 
jonrney :— 


Miles and chains. Times. 


Stations. 

_ Newcastle (High-level Bridge)dep. 11 48 1 
1 30 ee mee 50 14 
2 Sf ... towtdi ... ie dase 51 45 
3 75 Oe ee eer 63 2 
5 48 RES ae 54 44 
8 33 Chester-le-Street ... ... 0... 5, 57 54 
10 28 SUEY, sce cic | aaa cose gt, CR 
14 15 WE en cc eee. vend. races 4 58+ 
18 33 a re 10 0 
23 25 EE on ais days “ses. ekg 15 20 
26 «6 RU cc! oS, css.” con cy ecto 18 12 
30 57 ae ee 22 42 
36 11 Darlington .-. Orr, 28 28 
dep. 35 44 

38 67 ee ee 39 19 
41 35 aa oe 42 7 
43 13 Cowton 2 43 50 
46 50 ee a 47 4 
50 30 Northallerton ... Fa 50 38 
53 64 Otterington inet) eae ae 54 0 
58 15 MS a! an eas. . doy * aac Ceggaltgs 57 59 
62 27 Sessay ... 2 oY eae 1.2.3 
64 19 OSS ee ee ee 3 56 
66 7 ge Se ee 6 29 
69 16 ty cee 8 30 
70 56 NM 3) cs ae EN, ae 9 54 
74 69 ME: es ens oust eet, eae 13 57 
80 31 York ... = . arr, 119 30 


* Slackened to 45 miles an hour for relaying. t Siackened to 10 miles 
an hour over Durham Viaduct. Norr.—'fThe distances are reckoned from 
the point whence the start was made, and not from Newcast.e stazion. 


There wasa strong side wind blowing the whole way. 
No. 1619 seemed to run with remarkable ease and 
freedom, and with that entire absence of the sluggishness 
that is so noticeable in some engines, which appear as if 
they could not be flogged or spurred into speed. No. 1619, 
on the contrary, felt like a “‘ live’ engine, one that would 
‘go,’ anda run of over a mile a minute from start to 
stop, even with a load of only 130 tons, is not yet a very 
common experience in England. I understand that 
No. 1619 has already given a good account of herself 
with some heavy expresses, but on this head I cannot at 
present speak from personal experience, though I hope to 
be able to do so shortly. Meanwhile I think that Mr. 
Worsdell’s new experiment promises extremely well. 

A word of praise is due to the admirable new clerestory 
corridor bogie coaches which are run on this fine train, 
and which travel with remarkable ease and smoothness. 








HARBOURS AND WATERWAYS. 





Grangemouth.—The construction of the new dock, for 
which the Caledonian Railway Company obtained powers in 
the session of 1896—7, has been commenced, the contract 
having been entrusted to Messrs. Charles Brand and Son, 
who constructed the last dock constructed in 1882. The 
plans have been prepared by Sir J. Wolfe Barry. The new 
dock will have an area of about 38 acres; the lock is to be 
600ft. long, and is to be approached by an entrance channel 
direct from the Firth of Forth. The now dock will be 
situated between the old dock and the Forth, and will 
occupy the foreshore lying to the south of the river Carron. 
The first work to be accomplished will be the enclosure of 
this foreshore by an embankment. The ground on which 


the dock and quays have to be built consists of alluvial de- 
posit of exceedingly treacherous character, and great care 


has therefore been taken with the foundations for the w, 
&c. The enclosing walls of the entrance to the channel] coe 
necting the dock with the Forth are to rest on a series of 
concrete monoliths sunk to a depth of from 4O0ft. to sof 
each being about 40ft. in length and 20ft. in width, The 
method of construction is to be as follows:—A stee] shoe 
with cutting edge is to be first placed on the surface, a piled 
platform having been previously erected to enable the Process 
of sinking to be carried out ; a brick curb is to be built inside 
the shoe a little above the level of the steel sides, and be 
secured by iron screw rods. The mud and earth being re. 
moved from the inside of the curb, the shoe will gradually 
sink, and as it does so the walls are to be constructed of con- 
crete ina plastic state, material being added as the block 
sinks, until the required depth is attained. The entrance to 
the channel at the sea end is to be trumpet-mouthed, ang 
| the concrete piers will extend some distance into the Forth. 
The same method of construction is to be followed for the 
foundation of the lock and dock walls. The quantity of con. 
crete or rubble masonry required will amount to about 
400,000 cubic yards ; three to four million cubic yards of earth 
will have to be removed, and 120,000 cubic feet of granite 
used for the copings, quoins, sills, &c. The work is expected 
to occupy four years. 

Cork.—For some years past the Commissicners having 
charge of Cork Harbour have been engaged in deepening and 
improving the river channel from Horsehead to Cork, g 
distance of 5} miles, and in providing deep water quay 
accommodation at Cork. There is now a depth of 14ft. at 
low water spring tide, with a rise of 13ft. at spring and 10ft, 
at neaps, affording a depth of 27ft. and 24ft. respectively at 
high water. The dredging now in progress will give 2ft, 
more over a width of 350ft. In 1824 there was practically 
no water in the channel at low water, and a contract was then 
entered into to lower the channel 2ft. Between 1867—72 
the depth was increased to 11ft. In 1874 it was determined 
to increase the depth to 14ft. and to widen the channel from 
180ft. to 200ft., and this work was completed in 1883. In 
| 1894 it was decided further to increase the width of the 
| channel to 350ft., and the low water depth to 16ft.; and to 
| carry out this work, under the advice of Mr. Barry, the 
| harbour engineer, £16,500 was expended on a new dredger, 
| capable of raising 350 tons an hour, and £24,000 on two 
| 1200-ton hopper barges. ‘The whole of this dredging has been 
| carried out without the use of training walls. The dredging 
| works since 1897 have been under the direction of Mr. James 
| Price, the present engineer to the Commissioners. 
| Blyth.—This port, which within the last few years has 
| risen to considerable importance in the export of coal, has 
| recently had added to its shipping accommodation an import 
| dock, intended principally for the reception of pit props. 
|The new dock, which is tidal, has room for about thirty 
| vessels of the largest size which are likely to frequent the 
| port, and has 18ft. at low water, and 32ft. at high water of 
spring tides. It is provided with railway sidings, and cranes 
| for lifting the timber directly into the trucks. 
| Sunderland.—The Wear Commissioners have decided to 
| carry out a very extensive scheme of dock extension and quay- 

side improvements to meet the growing requirements of the 

| port, and also the increased competition that is likely to 
| arise when the proposed development of Seaham Harbour 
| takes place. Works which have already been commenced 
include a new coal tipping place at the Hudson Dock, the 
| estimated cost of which is £40,000. The other works con- 
| templated are a new graving dock, at an estimated cost of 
| £74,000; enlarging and deepening the Hudson Dock, with 
| new jetties and coal staithes and retaining wall on the west 
| sides; and widening and deepening the entrance, so as to 
| give a width of 7Oft., and depth of 30ft. on the sills at high 
| water. The area of the dock is to be increased by 84 acres, 
| and the depth to 30ft. The total cost of the whole scheme, 
including the necessary re-arrangement of the railways and 
quays, is £375,697. At present vessels of a greater length 
than 300ft. cannot swing in the Hudson Dock. The trafiic 
returns are increasing very rapidly, and if continued at the 
| same rate as during the last few months will show a surplus 
| of over £25,000 at the end of the year. The plans for the 
new works have been prepared by Mr. H. H. Wake, 
M. Inst. C.E., the engineer to the Commissioners. 

Canals.—The traffic on the Manchester Ship Canal appears 
| to be steadily increasing. It is expected that there will be 
| direct steam services from all the chief cotton ports this 
| winter. The services from Alexandria and New York are 
| already permanent, and those from Galveston and New 
| Orleans have been maintained regularly for the last year or 
two. During the last season there was a considerable in- 
crease in the quantity of cotton imported directly to Man- 
chester, and in the coming season it is expected that there 
will be a further substantial increase. A company has been 
formed in Manchester to run a line of steamers to and from 
the Canadian Ports. The largest steamer built for this fleet 
on the Tees is 451ft. long, 52ft. beam, and has been con- 
structed to carry 600 head of live cattle and 8500 tons of 
cargo. The receipts for the eight months of this year show 
an increase of £13,700 over those of the corresponding period 
of the previous year. 

Of the Leeds and Liverpool Canal it was stated at the 
last half-yearly meeting that the canal had now commenced 
to benefit by the works which had been in progress since 
1892 in the section between Liverpool and Wigan, and the 
branch from Wigan to Leigh, a distance of thirty-six miles. 
£16,000 had been expended on improvements during the half- 
year. The dividend declared was 23 per cent. on the ordinary 
stock, being at the same rate as in the corresponding half- 
year of 1897. 

On the Grand Junction Canal great difficulty has been 
| experienced in working the traffic on account of the drought. 
Only reduced loads can pass along, and traffic on the Wend- 
over branch has been entirely stopped. Such shortness of 
water has not been known for the last half century. 

The Grand Canal has earned sufficient during the first half 
of this year to pay a dividend on the ordinary shares of 
4 per cent, 

















THR BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.— 
On Saturday last the opening meeting of this Association was held 
at the Grand Hotel, + name ay r. J. Cox, president. was In 
the chair, and there was a good attendance of members. In open- 
ing the meeting the president expressed the pleasure he felt in 

ting the bers again, and announced that a good syllabus 
of papers and visits had been arranged, and he hoped that the 
meetings would be well attended, and useful discussions follow the 
pers read. The ordinary business was then transacted, includ- 
ing the election of five new members, and the presentation of the 
half-yearly balance sheet, which was of a very satisfactory 
character, The remainaer the evening was devoted to social 
intercourse and music. 
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IMPROVED TURRET LATHE. 





Turek is probably no branch of mechanical engineering 
in which foreign competition has been more severely felt 
than that of machine tool manufacture. That the rivalry 
has been productive of good cannot be gainsaid, for the tool- 
makers in this country have somewhat tardily learnt a lesson 
from the way in which the automatic labour-saving appli- 
ances sent over here from the United States have been taken 
up by engineers. Messrs. Alfred Herbert, Limited, of 
Coventry, have laid themselves out extensively for the pro- 
duction of this class of machinery, and the illustrations given 


the tool, consists of a hexagonal casting fitted to the centre of | 
the saddle, the bearing on which it rotates being formed by | 
a large boss cast solid with the turret on its under side and | 


fitting into the saddle. This construction keeps the bearing 
right below the turret, and permits the bars or finished 


work of considerable length to pass clear through it from | 


side to side. The engraving—Fig. 1—shows the turret and 
saddle as seen from above with the standard tools fitted in 
position. It will be seen that the turret never overhangs 
the saddle, but is always in the centre of it, and moreover 
that there is only one joint between the turret slide and the 
bed instead of two, as is the case in ordinary capstan lathes. 


automatically trip the feed at any point, and are thus speci- 
ally valuable for repetition work. In addition to their 
function in tripping the feed motion they also act as dead 
stops in cases where the turret is being operated by hand. 
The tool holders are one of the most important features 
of the machine. A detailed view of one for turning seen from 
the front is shown by Fig. 2. It consists of a body casting A, 
which is bolted to the fiat face of the hexagon turret—a 
projecting boss on the back of the holder fitting into a 
corresponding recess in the turret face, and ensuring the cor- 
rect position of the former. Cast solid with the body A 
is a planed slide, on which fits the cutter holder B, carrying 





Fig. i—VIEW OF TURRET AND TOOLS SEEN FROM ABOVE 


herewith will suffice to give a good idea of the success which 
has attended their efforts. The tool shown is a lathe with a 
hexagonal turret, and is intended to turn out work up to 2in. 
diameter by 18in. long, of varied character and in small 
numbers. Such work has generally had to be done on the 
ordinary lathe at considerable expense. 
._ The general design of the machine is shown by the en- | 
gtaving above. The headstock has a three-speed cone | 
pulley taking a 3in. belt, and is provided with friction back | 
gearing. The bed is of deep and wide section, and is mounted | 
Ina large oil tray, which completely surrounds it, catching | 
all the oil and chips. The saddle, of unusual length, slides 
directly on the bed, the projecting end passing under the | 
chuck enabling the faces of the turret to be brought close up | 
to the chuck jaws ; also serves to catch the chips from the | 
cutting tools. The turret, which is the leading feature of | 





The locking pin is a hardened steel conical plunger fitting 
into hardened steel bushes on the under side of the turret. 
A clamping handle is provided, by which the turret can be 
clamped absolutely solid with the saddle; but the locking 
mechanism above described is so firm and rigid that it is not 
found necessary to use the locking handle except for work of an 
altogether unusual character. The usual tool holes are bored 
in the faces of the turret block, central with the lathe spindle, 
and binding pads are provided so that shank tools such as 
drills, reamers, &c., can be held in the ordinary way. The 
automatic feed to the saddle has three changes, and is in- 
stantly engaged or disengaged. Six automatic stops are 
fitted flush with the upper surface of the bed, as clearly 
shown in Fig.1. Each of these stops corrésponds with one 
of the turret tools, and only that particular stop relating to 
the tool actually at work is in engagement. These stops 





Fig. 2—TURNING TOOL HOLDER 





Fig. 3—CUT-OFF REST 


the cutter C, which is held firmly in position by two set- 
screws, and is regulated for height by serrated packing 
wedges D. The cutter holder B is moved along its slide by 
means of the knurled knob E, and is adjusted with the same 
facility as a slide rest, to turn any diameter within its capa- 
city. The movement of the cutter is controlled by an adjust- 
able stop screw F, provided with a locking collar G, and 
abutting against a stop piece H. This stop permits the 
cutter to be withdrawn after finishing a piece of work, so as 
not to mark or injure it whilst running the turret back, with 
the certainty of returning the cutter exactly to place so as to 
reproduce the same size on the next piece. 

The work is supported whilst being turned by a pair of 
steadies J J, sliding in suitable ways planed in a projection K 
cast solid with the body A of the tool holder. These steadies 
areprevented from falling by a friction piece, which at thesame 
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time permits their instant adjustments, and are reversible, 
one being suitable for small and the other for larger sized 
work. They are adjusted by the two screws M M, and the 
swing plate L; the adjusting screws have binding pads and 
thumb screws for clamping them and preventing them from 
working loose. The plate L can be swung round, permitting 
the steadies to be instantly withdrawn and returned to their 
exact position. A central hole through the body of the tool 
holder corresponding with the hole in the face of the turret 
to which it is attached permits the finished article to pass 
clear through the tool holder and turret, so that work of 
considerable length can be turned; thus the overhang of the 
tool beyond the turret face is reduced to a minimum. The 
cutter itself is of a familiar form. Fig. 3 shows the cut-off 
rest, which is attached to one of the faces of the turret in 
the same way as the turning tool. Its design is such that 
the bar need never project unduly from the chuck—a defect 
which produces faulty work owing to the spring of the bar. 
The rest is operated by a lever and steel rack and pinion, 
with adjustable stops for each tool. One of the great advan- 
tages claimed for this form of cut-off rest is, that being fixed 
to the turret instead of the bed, it is never in the way except 
when actually being used ; consequently the other tools can 
be brought up close to the chuck. 

In Fig. 1 the chasing bar for cutting threads of larger 
diameter than those for which dies are provided is shown in 
position. 1t will be observed that this bar takes its bearing 
directly on the surface of the bed, and is therefore more rigid 
than usual. There “are other minor novel features with 
which the space at our disposal precludes us from alluding to. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


RAILWAY SPEEDS. 


Sir,—On a review of the discussion on speed and punctuality 
that has been carried on in your columns, it appears that there are 
three main grounds on which those who argue for high and in- 
creased speed—of whom I confess myself one—base their demand. 
These grounds may be put shortly as follows :— 

(1) A higher speed means « shorter time on the journey. This, 
though often not cf much importance to occasional passengers, is 
always important to regular travellers, and especially to those who 
travel from, for instance, the West Riding or Liverpool or Man- 
chester to London and back the same day. Even to occasional 
travellers an acceleration may be of very great importance. The 
reduction of the London-Glasgow time in 1888-9, for example, 
from 19 to 8} hours, meant that a M.P. going down to address 
his constituents vould leave London the same morning. Formerly, 
he must either have travelled all night, or sacrificed the whole of 
the previous day. It was this reduction, too, in journey time 
which first made possible the enormously successful afternoon 
trains between London and Scotland. 

(2) High speeds are popular, and therefore pay by encouraging 
travelling. I cannot put this point better than in your own words: 
‘‘We frankly admit that... .. to travel at seventy miles an 
hour is to us a dear delight. . . . . . We want not ‘to get there,’ 
but to go on travelling faster and faster, and we venture to say 
that multitudes of railway travellers think and feel about fast 
travelling just as we do.” 

(3) And perhaps, chiefly, we want faster trains to secure and to 
prove that England will not consent to take second place behind 
any other nation. It is not for Englishmen, unless, as your admir- 
ably outspoken correspondent, ‘‘ Quid Tangis, Orna,” suggests, 
they have lost the old English spirit, to sit down and invent 
explanations why their trains should be slower than those of their 
neighbours, still less by petty cavilling and infinitesimal details of 
times and weights te distances to endeavour to deprive those 
neighbours of the credit for superiority which is justly theirs. 
The business of Englishmen is to set to work to make new records 
of their own, indisputable both in accuracy and superiority. Does 
anyone doubt that record making pays, that the Empire State 
Express and the Atlantic City Flyer have a good deal to do with 
the orders that are flowing to Philadelphia instead of to Glasgow 
for engines’ Why do men like Prince Khilkoff or von Borries go 
to America to study railways when their predecessors in the last 
generation would have come to England? Surely one main reason 
is because, while the English railway papers are filled with reasons 
why we should not progress, one cannot take up a number of the 
New York Ruilroad Gazette without finding records of progress in 
every direction. When, for example, the Empire State Express is 
put on avowedly to show that America can beat the Flying Scot, 
and then after a time accelerated, and our companies’ reply is to 
decelerate the Aberdeen express by three quarters of an hour, can 
we wonder that Australians and Japanese and Mexicans think we 
have lost either the energy or the capacity to hold our own, and 
accordingly turn not to England but to the United States for the 
methods, the men, and the material which they require for the 
development of their own railways ? 

The arguments adduced against high speed are the following :— 

(1) It is said that the British public does not want high speeds. 
You have answered this sufficiently, and ti!l ‘‘ Festina Lente,” or 
some other similarly minded person can produce at least one 
authenticated instance of a passenger having selected a train 
because it was slow, there is no need to say more. 

(2) It is said that high speeds are expensive and do not pay com- 
mercially. But what is, in fact, the extraexpense / One penny per 
mile for extra fuel, water, and oil would be an extravagant esti- 
mate, The only other extra expense I can think of is, say, one 
farthing per mile. obtaining by dividing the extra cost of a more 
powerful locomotive, say £500, by the 500,000 miles of normal 
engine life. For permanent way there is certainly no extra cost. 
Engines run down banks all over the country at 75 and 80, and 
even, as Mr. Rous-Marten’s figures in your columns have shown, 
at 87 and 90 miles an hour now, and the permanent way stands it. 
I have never heard that the rails are lighter or the maintenance less 
perfect on the line up the bank than on the line down it, or, for the 
matter of that, on the level above and below it. Since, then, the 
cost of increased speed is trifling, while, as you say, ‘‘ multitudes 
of railway travellers” delight in high speeds, and are, therefore, 
likely to be encouraged to travel by it, it is evident that the extra 
receipts will overbalance extra expense, and increased speed will be 
found conmercially profitable. 

(3) It is further said that high speeds are dangerous, If so, it 
is high time they were oiiied. No one that I know of has 
asked for a speed of more than 90 miles an hour, nor has any one 
that I know of suggested that a rate of speed which is safe down 
hill is unsafe up hill or on the level. 

(4) Lastly, it is said that increase of speed would mean the 
sacrifice of something yet more important—punctuality. I submit 
that a priori there is no ground to suppose this, for the essence of 
punctuality is discipline and forethought, and without discipline 
and forethought high speeds are impossible. Further, no one has 
yet produced an instance of a company, or even of an individual 





train, which is punctual because slow, while there is a great deal | hand-to-mouth fashion day after day. 


of evidence in the other direction. Will any one say that in the 
bad old Great Eastern days, when the trains were so slow that, 


according to the ancient joke, a lad of fifteen explained his half- | and those about them think that almost anything in the way of 
ticket on the ground that he was under age when the train started, | drawings will do. This is not so. If estimates are to be para d 
their punctuality was better than that of the Harwich “boat” or | made, something more than rough sketches are require 

y Or, again, the North-Western has | getting out of quantities. I would strongly advise employers who 
knocked something like 20 per cent. off the times of its Holy- | do much estimating to compare actual cost with what is set down, 


Cromer express of to-day? 


head train in the last year or two. Does anyone say that punctu- 
ality has thereby been sacrificed? From a considerable personal 
experience I can myself testify that the improvement in booked 
speeds of the Great Western services to the West of England, 
great as it is, is hardly as great as the improvement in actual time- 
keeping English railways, unfortunately, publish no punctuality 
returns, so we cannot bring this question to the test of precise 
figures. But the returns annually published as to the Empire 
State Express and the Black Diamond, the two fastest long-distance 
trains in the States, as also the returns of the Atlantic City Flyer 
during its brief summer flights, show that the punctuality of these 
three trains is little short of perfect. 

I submit, then, that the case for faster trains ismade out. That 
at the same time we want more punctual trains, we are all agreed. 
How, then, are we to get greater punctuality’ Not, 1 would 
urge, by increasing the booked length of the station stop beyond 
the time normally necessary. Say that on the 1.30 ex King’s 
Cross three minutes normally suttices to change engines and 
detach the York carriages from the West Riding train. Ten 
minutes may be none too much in the height of August. Is ten 
minutes, then, to be allowed all the year round? I submit not, 
It would be enough to break a driver's heart to bid him thrash his 
engine across the Lincolnshire fens in the teeth of a February 
north-easter only in order to waste the company’s coal, and take 
the taste of a fine run out of the passengers’ mouths by keeping 
them standing at Doncaster platform seven minutes after the 
station work was finished, waiting for time. Further, if the 
station staff are allowed 10 minutes they are not likely to curtail 
it—if the 10 minutes is shown in the public time-books they cannot 
well do so—even where it is not needed, and the train has come in 
late. Sothat extra time at stations is no cure for unpunctuality 
caused by signal checks or permanent way slacks, 

I submit that no train can be expected to keep time at each and 
every point of its journey, that delays of some kind are sure to 
occur somewhere in its course, and that therefore the only way to 
secure’punctual arrival is to ‘‘ make up time.” You think that such 
a course would risk Board of Trade censure and exemplary 
damages in case of accident, I confess I cannot see why. Given 
suitable rolling stock, the fastest speed over any section must be 
assumed to be a reasonable and safe speed for all the other similar 
trains. For instance, the trains running up from Swindon to 
Paddington without stopping are allowed, some 87, some 92, some 
93, and some 97 minutes. Surely it cannot be dangerous for the 
97 minutes trains to make up 10 minutes, for the 93 minutes trains 
to make up six minutes, and so on, Certainly drivers are 
expected to make up time, not only in America, but in France, 
where a paternal Government watches and regulates every detail 
of railway working. Of course, before this system can be officially 
introduced into Englard—I am glad to know that it exists unofti- 
cially to a considerable extent already—various changes will have 
to be made. For one thing, Mr. Stretton’s pet bugbear, Rule 145a, 
which requires the driver to regulate his speed according to the 
working time-table, will have to be modified. For another thing, 
coal premiums will have to be abandoned, or at least counteracted 
by punctuality premiums, Then new limitations of speed must be 
in some shape introduced. In America the form of limitation is 
simply, ‘‘ Engineers must not make up more than » minutes in 
running over the section.” In France, as I understand, not only 
is the speed at various points prescribed much more particularly 
than with us, but also an absolute maximum is laid down, which 
may under no circumstances be exceeded. 


Under somewhat similar restrictions I can see no possible reason | my drawing labour in the cheapest market. 


why English drivers should not be, not simply allowed, but 
expected to make up time just like mere Frenchmen or Yankees. 
We might even go so far as to copy the example of the New York, 
New Haven, and Hartford Railroad, which so divides the five hours 
allowed for the 230 miles between New York and Boston that the 
stretch at starting is timed at about 53 miles an hour and the last 
stage into the terminus at only about 40 miles an hour, so that the 
margin for making up time is greatest where the chance is greatest 
that time will need to be made up. One word more. Drivers 
cannot make up time with engines loaded so that it is all they can 
do to run within the booked time. I ventured to say in your 
columns some time back—and, fortified by the approval of the 
sentiment which you then expressed, I now venture to repeat— 
that no engine ought to be sent out at the head of an express 
without a theoretic margin of hauling capacity beyond require- 
ments of at least 20 per cent. That the very contrary is the case 
now every experienced traveller knows, Engines are sent out, 
booked at fifty miles an hour and upwards, to haul trains so heavy 
that forty-five miles an hour is the best that anyone can expect 
when he sees them start. Whether the blame for this belongs to 
the locomotive or the traffic department, or to both combined, is a 
point on which outsiders need not attempt to decide. 

I am not, of course, blind to other causes of unpunctuality. 
Luggage and bicycles, fogs and storms, specials and excursions, all 
do thet share, and much might be said as to each of them. But I 
have already trespassed too far upon your space. In conclusion, I 
can only repeat that with a reasonable system of making up time, 
none of these untoward circumstances need necessarily involve 
terminal unpunctuality. But if the times of the working book are 


to be regarded as a Medo-Persic law, if time once lost is never to | 
£ 


be picked up, if a two minutes’ check outside Willesden is to be 
propagated all along the line down to Carlisle, if not to Wick, then 
punctuality must remain for ever, what indeed for the last two or 
three summers it has almost seemed to be, a luxury of accommo- 
dation reserved for passengers provided with through tickets for 
Utopi W. M. A. 





topia. 
October 3rd. 
THE POSITION OF DRAUGHTSMEN. 


Srtr,—As a draughtsman I have been much interested in the 
letters which have appeared for the last few weeks in your valuable 
journal. No doubtitisa very natural opinion for one of the ‘‘class” 
to hold, but I certainly do maintain that the quality of work 
required from draughtsmen is of a higher order than that 
of most men, and as such is not paid for as it should be. Of 
course, usage differs according to the size and style of the works. 
In a large place, having a drawing-office staff from ten to fifty, 
the work is sub-divided and specialised in a manner which makes 
it a far different thing to what it is in smaller concerns, where 
men have to be of a more all-round type. In the one case 
‘Superintendent Engineer’s” remark about average intelligence 
may apply, but—and I say it emphatically—not so in the other. 

There is one phase of this subject I should like to mention. It 
is the custom in some offices to make the drawings, and do the 
work in such a manner as to take up the least possible time, 
irrespective of future considerations. The work must be done so 
as to liberate matters for the time being. Many of the drawings 
made in these offices are simply outrageous. To use the expression 
of a friend of mine, “‘ they look as though a fly had crawled across 
them.” If you come to refer to them afterwards they are of very 
little use, and time is taken up by the getting of particulars which 
would have been unnecessary had the drawing been made as it 
should be in the first instance, 

Time properly spent in the drawing-office is profitably spent. 
I am quite sure that money would often be saved were matters 
carried on in a proper manner. Machines might be put on a 
better footing for manufacture by having them standardised were 





time allowed. Questions of design embodying increased facility in 
one way or another might receive attention. But time is not 
allowed, and consequently things go on in the same slip-shod, 


Take, again, the question of estimates. Itisthe custom in some 
offices for this class of work to be very much hurried. Masters 


for the 


item for item, and they will soon detect discrepancies t , 
method of working. r i — this 
In your issue for this week ‘‘ Foreman Patternmaker” sa 
‘We have to do the scheming that ought to be done jn ie 
drawing-office.” Just so, because draughtsmen are not allowed 
sufficient time to mature and finish their work. Employers hay, 
to pay men on the works at higher wages to do that which o ht 
to be done in the office. "8 

I hope none will think from the preceding part of my letter th t 
I am one of those who, to quote a previous correspondent, woula 
‘“ spend unnecessary time on extravagant drawings.” Such is not 
the case. Many little things which pass through the office ake 
nothing more than rough-figured sketches. At the same time, | q 
hold out for the principle of good, reliable work, and contend that 
it should be paid for at a higher rate than the present. Draughts 
men, if they are to be any good, must have a knowledge of 
mathematics, mechanics, &c., which cannot be acquired withou; 
the expenditure of much time and money. Employers should 
remember this, and not place them on the same footing as ordinar 
clerks, y 
If I were an employer I would have my drawing-office one of 
the best departments in the place, convinced that by doing so | 
should be going a long way towards financial and genera) success 
As things are in some quarters, the best is not got out of it 
because masters themselves will not allow it to be so. There are 
some of them-—uneducated men—who cannot appreciate a decent 
drawing when it is put before them, and do not see the necessity 
for it, and it isa difficult thing to make them see the necessity 
Still, their more enlightened brethren will admit that it exists, *° 
Thanking you in anticipation for allowing this to appear, and 
hoping something tangible will result from the controversy sy 
fortunately and kindly started by yourself. VERITAS, 
Burslem, October 10th. 





Sir,—Before you close this correspondence, may I beg for space 
for just a few more words, 

I think the letters which you have published are the strongest 
possible justification for what I have written. Can anyone read 
the letter by ‘‘ Oppressed Draughtsman” in your last impression 
and say if conceit and incompetence can go further! Just fancy 
any sensible man thinking that because a draughtsman can pretend 
to saw the end off his desk he must be fit for the position of 
manager. In the first place, even if he really sawed it off, that 
would be a destruction of his empioyer’s property, and wholly 
unjustifiable. The only possible excuse would be that he sawed it 
off in a workman-like manner. But, Sir, managers are not selected 
because they can saw well, unless it may be for a wood-yard, a 
place with which I have too many unpleasant experiences, in the 
way of trying to buy wood for patternmaking and packing cases 
without being robbed, to care much about. 

But, leaving such things on one side for the present, let me ask 
if any one cf your draughtsmen correspondents has said a word to 
prove that | am wrong. Not one of them has ventured to deny 
that in the oftice in which he works there are men far less competent 
| than himself. Surely if anyone ought to know what the other men 
are like it is the fellow-worker. But | am blamed and called all 
sorts of bad names because I propose to get at the merits of the 
men in a drawing-oflice by asking first one-half of them and then 
the other half what they think of each other. 

I am called a swindler, or something like it, because I try to get 
I have yet to find the 
draughtsman who will give more for anything than he supposes it 
| to be worth. If 1 can get a very good man for £2a week, why 
| should I pay more ! Do your readers suppose that I have sovereigns 

to give away, to say te oe of the demoralising effect of receiving 
money you have not earned. 

It seems to me that scarcely any of the better class of draughts- 
men—men worth, say, 30s. a week or so, have taken part in this 
correspondence ; for, with a very few exceptions, none of the 
letters which you have published are written in good English. I 
have not called anyone hard names, I have told a few home 
truths, mostly disagreeable, and that mainly because they are true, 
But I cannot find that anything has been written to upset my con- 
victions, which are the result of long experience. Look, for instance, 
at the young man who tells his tale of woe about a hunting cog. 
Would not he be a dear bargain at 10s.a week!’ And yet he 
thinks he is badly used. I had a man not so many years ago who 
did not know that the throw of an excentric was equal to twice the 
distance between the centre of the sheave and that of the crank 
shaft. He designed a shearing machine, and if I had not chanced 
to get back to the works from a sick bed in time to examine his 
drawings, a lot of castings would have been made for a machine 
which would not make one revolution without breaking down, 
But all this is beside the question. What men like me want is 
plenty of good intelligent draughtsmen at a moderate price, just 
as we want good cheap boots, and our complaint is that we can 
get at the cheapness, or rather the low price, but as for the quality 
the less said the better. OPPRESSED EMPLOYER, 

Glasgow, October 10th. 











AMERICAN PROGRESS IN ENGLISH INDUSTRIES. 


Sin,—-The article under the above headirg in your issue for 
August 19th is particularly applicable to the Sheffield trade with 
South Africa at the present time. 

During a residence of thirty-seven years in the Cape Colony, I 
have from time to time seen British productions partially displaced 
by articles of American manufacture, with the result that British 
manufacturers, by modifying their methods, succeeded, as a rule, 
in regaining the lost ground. 

American competition in hand tools of all descriptions has, how- 
ever, recently assumed such alarming proportions that an ab- 
normal effort will be needed to prevent the complete annihilation of 
the Sheffield trade in cutting tools. 

I recently asked the manager of an extensive retail tool business 
in Cape Town if there was much demand for American saws, and 
his reply was, ‘‘ We sell nothing else.” ‘ 

This bids fair to be applicable to all descriptions of carpenters 
and joiners’ tools before long, whilst indications of a serious future 
competition in the rougher classes of tools, such as spades, shovels, 
picks, mattocks, stone hammers, &c., are not wanting. 

The purchasers of the American tools are chiefly British work- 
men, and the leading Sheffield manufacturers would consult their 
own interests by sending out a qualified representative to ascertain 
why the American tools are preferred. The competition is ag- 
gravated by the establishment. by two of the leading steamship 
companies in the Cape trade, of a joint line of steamers direct 
from New York to South African ports, the freights by which are 
lower than those from England. M. 5. 

Cape Town, South Africa, September 21st. 





HOUSE CISTERNS. 


Sir,—I shall feel obliged by your permitting me to join in the 
correspondence upon the above subject. The troubles referred to 
in the letters you have recently published seem to me inherent in 
the system by which water companies at present deliver water to 
consumers, and it does not appear possible to remove them so long 
as that system is continued. : 

The system now in use consists in providing a main communica- 
ting with the source of supply and connected to the consumers 
premises by a draw-off pipe, through which the consumer may 
obtain from the main, as often and as long as he pleases, as much: 
water as he can get through his service pipe, no matter whether 
for use or merely to waste it. Now, any man who chooses to 
punch a hole in a water main and thereby cause water to run to 
waste commits a serious offence, and makes himself liable to 





severe punishment, but a consumer who turns his tap full on and 











THE ENGINEER 





Oct. 14, 1898 


381 











«<i to waste, although he d 
ater to continuously run to waste, although he does 
oe Nya pot thing in ‘fect, commits no offence, and can 
precise f rob a water company with impunity. Under the 
ess on the only way of checking frauds of this kind is to 
presen ie water the consumer takes from the main, and make 
—— for it; but the use of an expensive measuring instrument 
hia fie is attended with so many objections that for small 


* se i : 
i ers, who do most of the mischief, it is altogether inap- 
cons! ain 


rer, quite possible for water companies, by a simple 
sa in their present system of a that will practically 
pen) nothing. to almost if not entirely stop malicious or care- 
cont eople from wasting their water, and at the same time allow 
westerns and a constant supply being used, ay 
The system | desire to propose in lieu of the present will be 
adily understood by taking the case of a man who lives near a 
yas m and obtains his water fromit. This he can do at any time, 
= has only to take a bucket to the stream, fill it with water, 
al oor it home. Now, it is obvious that a man who obtains 
poe 3 in this way can only get one bucketful at a time. If he 
bs tsmore he must empty his bucket and re-fill it, and should he 
vali ously desire to waste the water he must waste his time also 
in illing and re-filling the bucket, and this, although he is not at all 
ikely to do it, can be effectually stopped by counting the number 
of times he has filled the bucket and charging him for them. 
Now, to make the system of supplying water to consumers 
‘ ralogous to this, it is only necessary to use the simple apparatus 
- ve to be described, which is connected to a constant-service main 
a therefore ready for use at any time repairs excepted. The 
wecompany ing sketch illustrates the means employed, but is not 
a working Grawibg. . : 
' wokes © ih | consists of the usual service pipe A communi- 
ting with the main, and a cistern B divided into two equal com- 





























cating 
B 
i ~— = - i 
——— z 
6! 6 | 
- : | 
—_— apiece | 
= a | 
| | 
Bh 
| 
Service Pipe 
ef 
jf SSA 
To Bath awe 
AAS ETN 





ToSink 


partments, ‘The service pipe is not connected directly to the 
cistern, but is first carried to the distributor ¢, which is put in 
communication with the cistern compartments by the separate 
pipes! ?, The lower part of the distributor ¢ is provided with 
the draw-off pipe c*, through which water may be obtained for use 
in all the usual ways. 

The distributor ¢ is a very simple affair, as it only contains a 
slide valve operated by an outside handle, and provided with the 
ports and passages necessary for alternately putting each of the 
cistern compartments in communication with the service pipe A 
and draw-off pipe’. Each compartment contains a float, from 
which is suspended a mitre valve placed at the bottom of the com- 
partment, and the arrangement is such that when the distributor 
handle is in the position «4, water will pass from the service pipe A 
into the compartment /! till such time as its float has raised its 
valve and closed the pipe c!, and at the same time the water con- 
tained in the compartment /? will be free to pass for use to the 
draw-off pipe c*, 

_When the compartment J? has become exhausted, shifting the 
distributor handle to c®, at once puts the draw-off pipe c* in com- 
munication with the full compartment 41, and the service pipe in 
communication with the empty compartment /?, so that it may be 
re-filled, ready for use when 0! has in its turn become exhausted. 
The cistern compartments may be of any dimensions, and when 
filled they always contain equal quantities, and serve as measuring 
vessels of a most accurate kind. The gross amount of water pass- 
ing them may therefore be easily indicated by a counter attached 
to the distributor c, and operated by its handle, the movements 
of toa synchronise with the times the compartments are 
re-filled, 

The proposed change in the system of supply, therefore, consists 
mainly in the introduction of the distributor c between the main 
and the cistern, its purpose being to prevent water from being con- 
tinuous from the main unless someone stands constantly by the 
distributor to operate its handle. In no case can more water be 
wasted than the few gallons contained in one compartment unless 
the handle be used, and the employment of a counter to register 
its movements will effectually stop all abuse of it. 

the cistern compartments are not subject to the pressure in the 
main, and they have the great advantage of being thoroughly self- 
cleaning, as, unlike other cisterns, they are completely emptied each 
time they are used, For this reason no settlement can accumulate 
in them, and they have the further advantage that every time they 
are re-filled the whole of the water contained in them is fresh 
tom the main, there being at no time any stale water in 
them with which the incoming water can mix and thereby become 
contaminated, W. Payton. 

Richmond, Surrey, October 8th. 





BOILERS AND THE DROUGHT. 


a 5iR,—A somewhat unforeseen result of the recent long spell of 
ty weather is the collapse of a relatively large number of boiler 








furnaces, and I write to warn steam users against this danger and 
hope the Press, particularly in rural districts, will convey this warn- 
ing to their readers. 

It appears that as it is at present difficult to obtain sufficient 
water + st the usual supplies, some boilers have now to be fed 
from old disused wells, or Fr questionable sources, which in this 
dry weathercontain relatively much saline matter ; in fact, nearly all 
fresh-water supplies are now more saline than during a rainy 
season. Asa consequence, more salt than usual enters a boiler, 
and as it is not distilled over with the steam it accumulates until 
the water becomes overcharged, and salt scale is deposited on the 
furnaces, and these collapse, ‘Through this cause this association 
has already suffered by having to renew three collapsed furnaces 
for some of its members, while about twenty other furnaces were 
on the point of oe the water in these boilers being either 
quite or nearly saturated. In fact, in one case, although no collapse 
took place, the whole inside surface of the boiler was found covered 
with salt crystals about 4in. cube. The water was, of course, quite 
saturated, viz. over 50 ounces per gallon, 

I would therefore warn steam users to examine their boilers 
personally to see whether any salt has gathered around leaky 
seams, joints, or cracks of their boilers, or whether the water in 
the boiler has a strong salty taste. If so, the boiler should at once 
be blown down and re-filled about Sin. to 12in., a salinometer should 
be obtained, and care should be taken to keep the density of the 
water below ,{;,. Unlike marine boilers, land boilers are not fitted 
with salinometer cocks, and the water has therefore to be drawn 
from the water gauge. While doing so the top cock should be 
closed, otherwise a wrong sample is obtained. 

C. E. SrRoMEYER, M.I.C.E., M.E., and N.A., 
Chief Engineer, Manchester Steam Users’ Association. 
{, Mount-street, Manchester, October 8th. 





SUBMARINE EXPLORATION. 
Sin,—The subject of deep-sea exploration is one which, appa- 
rently, has not yet received much attention, perhaps because, at 
first thought, tae results seem likely to be more profitable scien- 
tifizally than pecuniarily. But it may be considered certain that 
modern invention has made quite possible the investigation of 
depths far below any ever reached by divers. Let us see how to 
deal with 100 fathoms, which would reach the bottom of the 
Kaglish Channel, and most of the waters near a coast line. Make 
of steel a cylindrical and spherical-ended vessel, strong enough to 
bear an external pressure of 600 lb. per square inch—this would 
be equal to 200 fathoms, but a factor of safety is needed—and, 
say, 10ft. total height and 6ft. diameter ; such would have a dis- 
placement of about 126 ewt. A diaphragm would form one 
spherical end into a reservoir for air, at a density of ten or more 
atmospheres, A number of glass bulls’ eyes wouid allow the rays 
of electric light to shine forth and observations to be made. A 
water-tight titted manhole, to afford entrance to the vessel, which 
should be suspended so that the diaphragm would serve as a floor, 
that end being kept down by weights, one permanently fixed, 
the other capable of being detached from within, to allow the 
vessel to rise to the surface in case of accident. From suitable 
sheers or framing over the stern of a ship the contrivance would be 
suspended by twosteel wire ropes, each requiring a breaking strain 
of at least ten tons, and irsulated by non-conducting material, such 
as is used for telegraph cables. Through one of these ropes could 
be supplied a current of electricity to feed the lights, and actuate 
a small motor to work a pump for forcing out the vitiated air ; 
probably a machine of about one horse-power would be sufficient if 
two men were within. The other cable would serve for telephone 
communication. \ 

Itseems almost needless to say that the whole should be well tested 
by lowering to a greater depth than has been named before human 
beings attempted the experiment. Supposing this ordeal detects 
no signs of weakness—of course fine weather would be chosen—the 
two men might enter, and through the cable direct those on board 
the steamer as they lowered the contrivance to a suitable depth, 
not exceeding the hundred fathoms, whena very slow speed would 
enable the occupants tosurvey the bottom for the discovery of natural 
curiosities, sunken wrecks, &c. Obviously the rate of travel must be 
smal!, or the ropes might not bear the strain of towing the machine in 
such depth aaa pressure of water. Should the electric current cease 
to pass, and the motor stop working, there would be air enough in 
the vessel to support the hfe of the men while rising to surface, 
which would be effected by letting go the weight provided for that 
purpose,said weight being12 cwt. or 14 cwt., so that, when detached, 
there might be sufficient buoyancy for floating up even if both 
ropes broke at the water, and thus their whole weight tended to 
keep down the vessel. It is not desirable to trouble you with 
too many figures, but any one who makes the calculations for 
himself will find that the rules of arithmetic do not forbid 
the scheme here sketched. A sort of fin projecting rearward 
from the submerged vessel would check its tendency to rotate, 
as its circular form might otherwise allow it todo. The above plan 
has been devised with a view to the minimum expense, but if 
funds could be found it would be far better to have a larger 
vessel with pointed ends, screw propeller, and rudder, so as to be 
more under immediate control of those within, though the electric 
current might still be supplied through the cable. No doubt the 
difficulty of water-tight stufting-boxes for the steering and other 
shaft could be successfully tackled. Greater depths might be 
reached by a stronger vessel, which would, of course, have to be 
still larger and more costly. If some rich man, with a few thousands 
to spare in the search for knowledge, would take up the idea, a 
wide field for investigation is open. Is it too much to hope that 
one may eventually do so, considering that we read of nearly 
£10,000 being expended by a private gentleman on a model railway 
ina room! Whether any financial profit could be gained by the 
scheme is a question on which something might be said, but the 
subject is too wide to be exhausted in a single letter. 


October 5th, NAUTILUs, 





ENGINEERS’ SPECIFICATIONS. 

Sik,—It is not always the fault of a consulting engineer that bis 
clients suffer unnecessary expense, Some time ago I had occasion 
to advise as to the class of pumping plant to be adopted fora 
certain purpose abroad, I being on the spot, and I strongly recom- 
mended a centrifugal pump, and being over three months—reply 
and return—from England, I, in addition to my report on the 
question involved, gave a few general hints as to the class of 
engine, &c., to be purchased, not, as I expressly stated, as a 
“specification.” Amongst other points, I advised that the suction 
pipes should be welded, to prevent any chance of air leaks, but 
that the ‘‘rising main” should be riveted, it being 15in. pipes of 
only jin. metal. The result was that the whole of the pipes were 
welded, after a considerable amount of trouble—a number failing 
to pass the test required—and at probably a good deal higher cost ; 
indeed, I consider it creditable to the Birmingham firm that made 
them to succeed at all at any reasonable cost, at least one leading 
pipemaker having stated their inability to make a satisfactory job 
of such pipes. Geo, T. PARDOE, 

Littlehampton, October 8th. 





TRADE MARKS IN ZANZIBAR. 


Srr,—I have lately had some correspondence with the Foreign- 
office as to the protection of trade marks in Zanzibar. It may 
interest your readers to know that infringers of British and British- 
Indian nationality are dealt with by the British Consular Courts in 
Zanzibar under the Patents, Designs, and Trade Marks Acts, 1883 
to 1888, and the Indian Penal Code. Both the Act and the Code 
define a trade mark as being one registered under the Patents, 
Designs, and Trade Marks Acts, 1883 to 1888 ; consequently, as in 
this country and in India, it is necessary for a trade mark to be 





entered on the Imperial Register kept in London, in order that 
proceedings for infringement may be taken ; so in Zanzibar, where 
these statutes also have force and effect, it is also necessary that 
the mark be entered on the Imperial Register in London. In 
order that the British Consular Courts in Zanzibar may have 
cognisance of such registration it is advisable to record at the 
British Consulate a certificate showing that the mark has been 
entered on the Imperial Register. In the opinion of the judge of 
her Majesty’s Court, such recordal would be sufficient to protect 
the interests of the parties concerned. If it is desired to secure 
protection in Zanzibar against foreign offenders being subjects of 
powers having treaties with Zanzibar, ¢.e., France, Germany, 
Austria, Italy, Belgium, Portugal, and the United Sates, the mark 
should first be registered in those countries, and then be recorded 
in Zanzibar at the respective consulates. The above applies to the 
Sultan’s dominions both in the islands and on the coast, with this 
qualification, that the German Government has renounced its 
ex territorial jurisdiction on the mainland, so that Indian law could 
be applied there to German offenders. 


London, October 7th. REGINALD W. BARKER, 








ENGINEERING NOTES FROM SOUTH AFRICA. 


(From our own Correspondent.) 

ANOTHER extraordinary increase is shown in the production of 
gold in the Transvaal quring August, for which month the splen- 
did total of 398,286 ounces is recorded. The most striking feature 
of the returns is again the splendid results obtained from the deep- 
level companies. ‘The ‘‘ Market” is moving at last, and there can 
be no doubt that the enormous yields from the deep level® will 
lead to further investment of capital in this direction. Even as it 
is, the “deals” carried through during the last few months must 
represent considerably over a million sterling. Much the larger 
part of thissum will be expended on winding, pumping, crushing, and 
lighting machinery, and the revival in ‘‘ Kaffirs” is therefore a 
welcome incident for British engineering firms. For July the total 
value of the machinery imported into the South African Republic 
is returned as £101,279, of which sum £77,571 referred to mining 
machinery. In tke first seven months of the year the figures 
were :—All machinery, £833,195 ; and mining machinery, £573,220. 
These are decreases upon 1899, of £408,000, and £238,000 respec- 
tively. The falling off in iron amd steel, and railway plant and 
material, is even greater. 

The Rand mining companies have a tolerably cosmopolitan col- 
lection of plant, and their main driving engines, in particular, 
represent the best practice of England, the United States, and 
Germany. It is, however, somewhat of a surprise to find the order 
for big mill engines being executed in France. However, the new 
550-horse power engine just started on the French Rand’s property 
is the work of Messrs. Crépelle and Gorand, of Lille. It is a com- 
pound, with cylinders 2lin. and 35in. by 5ft. stroke, and is fitted 
with Corliss-Wheelock valve gear. This engine will be re- 
quired to supply power for sixty stamps and the accessory crushers, 
as well as for mechanical haulage and the pumping of tailings. It 
is an extremely fine piece of machinery, and is supplied with steam 
by six Babcock and Willcox boilers, 

Excellent reports continue to be received concerning the manner 
in which the mines of Rhodesia are opening out. The railway 
communication has done a great deal to enable the properties to 
be properly equipped with machinery, and it is stated that a 
ten-stamp battery can now be delivered and erected in Rhodesia 
for £5000. 

For a long while past the present system of purchasing mines’ 
stores in Johannesburg has been felt to be unsatisfactory. Trans- 
actions have been mixed up between directors, secretary, mine 
manager, and consulting engineer. The result is that the 
‘* personal equation” has counted for a great dea] more than it 
ought to do in the distribution of orders. Certain firms have been 
recognised to have practically the monopoly of the supply to certain 
mines; and however superior a rival firm’s manufactures might be, 
it would have not the slightest chance of introducing them on those 
particular properties. It would be undoubtedly well if buying for 
the mines were done in a more open and public system, and if 
there were some sort of recognised standard of ruling quotations. 
It may be hoped, therefore, that the proposal for the establishment 
of a “‘ commercial exchange ” which is now being discussed by the 
Chamber of Mines will be carried into practical effect. 

For some time past a bakery has been running in Johannesburg 
in which bread is made direct from wheat by means of the patent 
‘*anti-spire” machine—a Belgianinvention. The local director of the 
factory, Mr. A. H. Halder, C.E., has now introduced a machine 
which brushes the husk off the kernels of the grain, and thus 
allows almost white bread to be manufactured by the process. 

Natal is still benefiting from the Welsh coal strike, though not 
so markedly as a month or two ago. Last week’s coal shipments 
from Durban did not quite reach the 5000 tons which has been 
common lately, but the railway revenue for the past two weeks 
has been about £18,000, as against £14,000 and £16,862 in the 
corresponding weeks of 1897. 

A cold storage-works to deal with 12,000 carcases has just 
started work in Durban. There is no doubt a big field for re- 
frigerating plant in South Africa, but the development of cold- 
storage has been so far checked by the heavy import duties on 
dead meat. 

It is stated that two or three schemes of joint railway construc- 
tion by the Transvaal and the Orange Free State are to be dis- 
cussed at the meeting of the Presidents of the two Republics, 
which is to take place in Pretoria shortly. 

The sharpening of rock drills by hand is so costly a process that 
it is no wonder numerous attempts have been made to introduce 
machines for performing the work. One of these is a forging and 
cutting tool known as the Myers patent sharpening machine. It 
has been recently improved by the addition of a pneumatic 
“dolley,” which will receive 2000 blows a minute. This machine 
will form both star drills and chisel bits, and it can easily be 
worked at the rate of thirty drills an hour. It is claimed to be 
not so elaborate and cumbersome a machine as some of the other 
a for the same purpose also at work on the Witwaters- 
rand, 

One very striking example of the engineering importance of the 
Witwatersrand is the new works of Messrs. T. Begbia and Co., 
Johannesberg. The equipment of this new establishment would 
evoke the admiration of people accustomed to the finest shops at 
home, and the heaviest repairs for mining machinery can be carried 
out there. Since the business was transferred to these new pre- 
mises, two 30-ton drums for the Jumpers Deep mine have been 
turned out, and castings up to fifteen tons in weight can be pro- 
duced. One excellent feature of the magnificent machine shop is 
that all the machinery is driven by electric motors. There is, con- 
sequently, no line of shafting, and without this customary feature 
the shop presents a novel appearance. Its absence Jeaves the way 
perfectly clear for the working of the overhead traveller. Six 
months’ experience has convinced Messrs. Begbia that the electric 
transmission of power is cheaper in first cost than driving from a 
line of shafting, cheaper in maintenance, and infinitely more con- 
venient, The saving in power is so considerable, that with 50 per 
cent. more machines to drive than in the old pulley-driven shop, 
the engine works with two bags of coal less perday. The saving 
in lubricants is also something considerable, and wages of the man 
who was employed to look after this shafting are saved. The 
probability of breakdowns is likewise greatly reduced. One of the 
most noticeable machines in this shop is a surfacing lathe by 
Shanks, which weighed thirty-three tons. Repairs to-engines and 
machines keep the firm busy, but they are also turning out a good 
deal of structural ironwork for cyaniding eh. They are fitting 
the boiler-shop with hydraulic riveting. Unskilled labour is sup- 
plied by ninety Kaffir ‘‘ boys,” who are boarded and lodged in a 
‘compound ” over the works, 
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AUSTRALIAN NOTES. 

nor . st % ree (from our own Correspondent.) 

: THE illustrations shies above. represent views of srs THE aggregate value of the mineral products of the Colony of 
improved machine stoker, which is being manufactured by | New South Wales to the end of 1897 is £123,053,111 193. 9d. 
Messrs. Ransomes and Rapier, Limited, of London and | The value of such products for the year was £4,685,273 lds. 1d., 
Ipswich, and which has in its construction several features | or an increase of £206,904 18s. 8d. on the value of minerals won 
of novelty rendering it worthy of notice. It is of what is | during 1896. At the close of the third quarter of the year it was 
known as the sprinkler type, the coal being distributed at | expected there would be a substantial increase in the yield 
frequent short intervals over the fire in such a manner that | of gold for the year, but to the extremely dry weather, and the 
no two successive charges fall over the same area. The fuel inability of the mines to crush the stone raised, may be attributed 
is fed automatically in definite quantities in front of the | the slight falling off in the yield. The value of the output was 
thrower, which is operated by gearing, and the bars have a vase - 4 - 5,053 oe  saape sol res bat Pe — y o4 07, 
reciprocating movement whereby in one direction they are ena te os odes in the whe Se of lead baring 1897, the same 
freed from clinker and ashes, and in the other the clinker 1S | remarks applying to tin. The large increase in the value of opal 
deposited in a chamber at the back of the furnace. Referring | won is entirely due to the energy with which the White Cliff Opal 
to the illustrations, the coal falls from the hopper A into the | Field is being developed. 

feeder-box B, whence an adjustable feeder C pushes a charge | The following table shows the quantity and value of minerals 
at regular intervals so that it falls in front of the shovel D, | won in New South Wales for the years 1896 and 1897 :— 

which is operated by the cam F and trigger G, the jar of the 

return movement being taken up by adjustable springs in 


IMPROVED MECHANICAL STOKER. 




















Swam Enc 


being £1,614,605, an increase of £13,387 over last year, which is 
due principally to the greater mileage of lines open, the additional 
volume of passenger traffic, and the largely increased tonnage of 
less remunerative character. Several improvements in the grades 
and curves have been made during the year, particularly those 
between Blayney and Mullion Creek, Exeter and Frampton, 
Jindalee and Cootamundra, and Bethungra and Illabo. Rolling 
stock is being kept up to date ; vestibule corridor cars for second- 
class passengers are under construction, and will be utilised for the 
express traffic in conjunction with the first-class vestibule corridor 
cars now running. 

New South Wales tramways.—During the year a new line was 
opened from Willoughby-road to Victoria-avenue, Willoughby, 
a distance of 2 miles 45 chains, which is worked by electric trac- 
tion. The gross earnings for the whole of the tramways for the 
year resulted in an increased revenue of £7176, while the working 
expenses increased by £10,260, which was almost wholly caused by 
the increased cost of fuel. It is expected that simultaneously with 
the opening of the George-street tram line, the North Shore lines, 


1896. 1897. 














Value. Quantity. Value. 
£. s.d. £. 8. d. 
1,073,360 47 202,217 °00 oz. 1,088,413 0 0 
26,518 00 150,005°00 ,, 16,711 00 
1,125,280 16 7 4,383,591°78 tons 1,230,041 11 
34,201 18 0 34,090°27 ,, 40,611 15 0 
21,850 16 3 64,202°00 ,, 45,391 18 0 
102,117 00 1,154°75 ,, 70,688 00 
200,311 00 6,922°40 ,, 300,680 00 
33,283 00 3,289°00 ,, 21,862 00 
1,834 00 169°10 ,, 3,612 00 
490 00 3°10 ;, 800 00 
1,758,983 00 289,018°50 ,, 1,681,528 00 
| _ 28,841°80 ,, 28,688 00 
} 801 00 280°05 ,, 536 00 
| 11,280 00 3,379°55 ,, 10,269 0 0 
| 259 00 81°85 ,, 398 00 
| 54,261 00 67,590°00 ,, 41,798 00 
| 4,116 00 724°10 =, 2,172 00 
| 25,000 00 5,292°00 Ib. $95,000 00 

| 69 00 ef ae 

| 3,479 00 1,966°00 oz. 2,949 00 
| 924 00 _ 8,125 00 


£4,478,368 15 5 £4,685,273 14 } 





* The greater part of the silver produced is exported in the shape of silver lead. 


the box E. In order to distribute the coal evenly over the | Mineral. . a 
grate the cam F has four projections of different lengths, | Quantity. 
so that the shovel is moved with varying force. The fire- | ——————__ Pat ae oem 
bars are actuated by the cams J, which are fixed to a revolv- | Goiq .. 296,071°95 oz. 
ing square shaft. The self-cleaning motion of the fire-bars | Silver* 202,789°00 ,, 
is as follows :—The bars are drawn out of the furnace for a | Coal -. a ee eae ee as 8,909,516 °63 tons 
short distance, say, 2in., two at a time, and by this method — = ehh eats cena See aks ees pe the ” 
the bars are all drawn forward without drawing the clinker} Tin ©) 2) 2) 2. 1) 3.) 2) 2) bo? “1807715 |. 
and fuel forward at the same time. After being all drawn | Copper .. .. -. -. 0. 0. ee ee ee es 4,467°85 ,, 
out there is a slight interval of rest, and then all the bars a ce 4,721°00 , 
° . os ° en. Oe ben ae ew oe asl % 182°75 ,, 
are pushed back into their former positions simultaneously. | Bismuth =) 7) 1) 0) 7. 1) 0) 2) 41°00 ” 
These motions being continued have the effect of carrying | Silver lead and ores ne ee ee 286,989°25 ,, 
the clinkers and ashes back until they fall over the end of | Zimcspelter .. .. 2... -. ee ee ee ee Pier 
bars, and can afterwards be removed through the door K. > remedy es Se Ne Nie sk Ea 3 eas a 
The fire-bars are supported by the front bearer L, and the | Lead (pig).. .. :. 1. 1. 0. ce ee we ee "98°85 |, 
back bearer M. The back bearer is carried on two brackets on ee = ” 
N bolted to the sides of the flue, and these brackets also «OO oe aS lg AM a Teter i aalac hs 9872°00 ., 
carry the ash-hole door K. The front bearer L, the feeder | re ga — sagt » 
box B, the fire door P, and also the driving gear bracket Q | Fireclay . 34°15 tons 
are all bolted to the cast iron flue front R. The driving gear ee ee Sg “— Sel 
bracket is provided with a three-grooved rope pulley S for ee sae 
three different speeds, also with a loose pulley T and a hand 
wheel U, and the shafts for working the shovel and feeder 
ne See ay Sa mes Vane + Not manufactured from the ore, but old iron. 





countershaft W is provided with a three-grooved pulley for 
the driving rope and with fast and loose belt pulleys. 
From the foregoing particulars it will be seen that there 


: The general manager—Mr. F. Back—of the Tasmanian Govern- 
are several features of novelty in this apparatus, notably the 


é ment Railways reports that the working of those lines for the year 
main shaft for working the shovel and feeder is raised above | ending 3lst December last returned 1°07 per cent. over and above 
the feeder box at the back of the hopper, and in this position | working expenses, The passenger traffic, which has shown such a 
is not exposed to the heat of the fire, while the bearings of | falling off during the past few years, has somewhat recovered, 
the shaft are not affected by the coal dust, and can be pro- | Siving an increase of 11°18 per cent. on the previous year. The 
perly lubricated; the coal feeder is moved backward and | 8204s traffic has remained stationary. The extension of the North- 
forward by a crank actuated by a train of wheels instead of = Dendes tesmaway, ond _ yeame sncrignlly a or rchngesnimiine f 
by a cam and lever; the shovel which throws the coal on to | Be outlying districts therewith, nae Geren on See Sener 

y : , ing. A net profit of £38,289 17s, 6d. is shown for the year, being 
the fire-bars is attached to and supported by two steel arms, | 4 “decrease of £2471 12s. 6d., as compared with 1896. ‘This is 
one on each side of the shovel—an arrangement which tends | partly accounted for owing to the working expenses being increased 
to give a solid and even blow to the fuel; the shovel | by return of half retrenchment in wages and smaller salaries for 
arms are keyed to a strong shaft running from one side of | the last half of the year by £1500 ; by return to full time in work- 
the box to the other, and supported by two long bearings, | shops, £1000 ; and working first section of the North-East Dundas 
while the cam trigger working the shovel is keyed to this | tramway, £1000. 


shaft bet h i . ly distri In the budget statement it was announced that the Victorian 
snail: Dotwace Che sare Danian, aie copnenainy seen Railway Department is to expend £23,000 in procuring additional 


the pressure evenly on them, thereby greatly reducing the Senmnesiidien - Shah emi te ta tens tenia a ee 
porwr org trigger, being separate and keyed on the long express service, and fifteen heavy its —yonet ol of the con- 
shaft, can be easily and cheaply removed and replaced when | .ojiqated type. The Minister for Railways states that one of each 
worn out; and, finally, the fire-bar motion is worked by | of these types of engines will be imported to serve as patterns for 
chilled cast iron cams which are slipped on to a square steel | the construction of the balance within the Colony. 

shaft, by which method no wear of the square shaft takes place,| With its usual promptitude, the report of the Railway Com- 
and any cam can be easily taken off and renewed when worn. | missioners of New South Wales, for the year ending June 30th, 

Two of these machines have been at work for six months | last, has made its appearance. : : 

at the cocoa works of Messrs. Taylor Bros., Whitechapel, | The following extensions were opened for traffic during the year : 
where they have been applied to a Lancashire boiler, and | Nevertire to Warren, 12 miles 33} chains ; Bogan Gate to Con- 
have effected not only a very considerable saving of fuel, but oS ae rag soe gen P seangerg cate agin ae - 
have enabled the engineer to make use of small coals at 13s. £58,933, aril iw siecle £51,737, pieticerce: with last year, other 
per ton, as against good Yorkshire coal costing 19s. 6d. In | Glasses of goods traffic have increased to the extent of £95,115; 
this case a somewhat defective chimney draught has been grain and fiour contributing £42,264, general merchandise £31,833, 
remedied by the adoption of a series of minute steam jets | minerals £14,792, coal and coke £5056. hay, straw, and chaff £1170. 
arranged below the bars and at the front of the ashpit. The grozs earnings amounted to £3,026,748, the working expenses 








t Includes £20,000 omitted from the 1896 output. 


which are now partly cable and partly electric, will be wholly 
operated by the latter power. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

ALL descriptions of iron and steel were very strong in price this— 
Thursday—afternoon, and the trade revival, which has of late 
characterised pig iron and steel in particular, was accentuated, 
amounting in some departments to excitement. Pig iron con- 
sumers were concerned at the manner in which rates are still going 
up, and the reports brought from other districts—especially 
Scotland, the North of England, the West Coast, and Lancashire 
—of advancing prices and full order books, both in pig iron, hema- 
tites, and steel, 8 to thg expectation that the upward movement 
will continue. Staffordshire cold-blast iron was to-day mostly 92s.; 
best all-mine hot-air, 66s. 6d. to 69s. 6d.; ordinary all-mine, 55s.; 
aye 47s. to 50s.; and cinder pigs, 43s. 6d. to gpd ton. 

uring the past three months ordinary all-mine has vanced 
1s, 6d. per ton; part-mine, 2s. per ton; and cinder iron, ls. to 
1s, 6d. Compared with the beginning of the year, part-mine pigs 
are 2s, to 3s., and cinder iron 3s. to 4s. dearer. Going back to the 

uarterly meeting of 1897, I find that the then current rates were : 
Ordina: all-mine, 52s, 6d. to 57s. 6d.; part-mine, 45s. to 47s. 6d.; 
and cinder iron, 38s. to 39s. These comparisons show that while, in 
the course of the recent trade revival, large increases have taken 
place in the | ow of part-mine and cinder pigs, all-mine iron has 
not advanced to the same extent. ; 

Midland pigs were stronger this afternoon than native metal, 
supplies being more limited, and there being a greater competition 
amongst consumers for the lots offering. Several brands were 
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‘oly off the market, agents having instructions from principals 
ere and in cases where sales were made holders desired to 
ae buyers’ takingsas much as possible. All this results from the 
ro ae eation amongst Midland blast furnace owners, amount- 
ny Sa cases to conviction, that prices will go stil! higher, 
iL A that their best policy at date is to sell as little iron as they 
ane” [n addition to this they are also already considerably booked 
Sead Northampton forge pig iron was to-day 46s, to 48s., an 
eee of ls. 6d. per ton on July prices, and of 2s. 6d. on six 
wats ago. Compared with this time last year the rise is fully 
». éd. per ton. 
os, 60: Staffordshire pigs were quoted 47s, 6d. to 49s, for forge 
orts, or arise of 2s, 6d. per ton since July, and of 3s. 6d. to 4s. 
co last April. Derbyshire forge pigs were quoted on the open 
peer 48s., or 1s, per ton advance on three months ago, 2s. per 
fa on six months ago and the beginning of the year, and 3s, to 4s. 
onthe year. The proposal of the Derbyshire, Northampton, and 
Nottingham, and Leicestershire pig iron agents to abandon the 
nractice of selling at 25 per cent. discount, and substitute net 
F oount®, has been abandoned. It was considered that the new 
suggestion would have a deterrent effect upon the disposition of 
large buyers to settle accounts early. . 
"Finished iron was firmer this afternoon than for some time past, 
the result of the improved demand, and of the advance in pigs and 


fuel. The unmarked bar makers, nominally at least, adhered to the 
advance of 5s. per ton determined upon a week ago in advance of 
quarter-day, making the official quotation £6 10s. But business 
was freely done at £6 5s., and in some cases at less, Merchant 


pars were £6 103, to £7, with a steady demand. Nut and hurdle 
iron was £5 15s.; hoop iron, £6 5s, to £6 10s.; and gas strip, 
“5 17s. 6d. 

Wn dan's improvement was shared to some extent by the sheet 
iron makers, who at last, after a long period of depression, report 


some improvement. This betterment, though not very con- 
spicuous, is nevertheless welcome, and it is greatly to be hoped 
that it will continue and deepen, for it is wanted extremely bad. 


To some extent it is fairly attributed to the late limited produc- 
tion, and also to revived orders from the Cape and Australia. 
Doubles were quoted £6 12s. 6d. to £6 15s.; singles, £6 5s. to 
£6 7s. 6d.; and trebles, £7 to £7 5s. Galvanised corrugated sheets 
were £10 5s. for 24 w.g., f.o.b. Liverpool, which is an improve- 
ment of fully 5s, per ton on recent quotations, 

During the afternoon the Marked Bar Association posted a 
notice on Birmingham Exchange, signed by Sir Benjamin Hingley, 
of Airman, announcing that it had been resolved to declare an 
immediate advance of 10s. per ton. The advance applies to all 
classes of iron made by the marked iron houses, such as bars, 
hoops, sheets, and oa. Bars now become £8, and Ear] Dudley’s 
price £8 12s, 6d. Market closed excited. 

The demand for steel of every description continues excellent, 
and steelmakers reported themselves full of orders on every side, 
and with contract books showing work ahead, in some cases almost 
to the middle of next year. Compared with three months back 
all quotations were vanced. The quotations for the new 
quarter upon which we have now entered, of the Earl of Dudley, 
are:—Angles, £6 10s.; bars—flats, rounds, and squares—£6 lds. ; 
tees and channels, £6 17s. 6d.; and joists, £6 12s. 6d. Compared 
with his lordship’s selling prices this time last year, these quota- 
tions show a rise on angles of 12s, 6d. per ton, bars 15s., and tees 
and channels 103. per ton. Alfred Hickman, Limited, quote their 
new prices for material—soft steel and ingot iron : plates, £6 10s. 
to £7 ; angles, £6 to £6 5s.; tees and flat bars, £6 5s. to £6 10s.; 
round and square bars, £6 5s. to £7; channels, £6 5s., and 
girders, £6. These rates indicate increases for the year of 5s. on 
the minimum in plates, and 15s. on the maximum ; 12s. 6d. to 
17s. 6d. on angles ; 10s, to 15s. on tees and round and square bars ; 
lis. on flats ; and 10s, per ton on channels and girders, 

The wrought iron tube makers are again complaining of the com- 
petition of America in the matter of export contracts. Itis pointed 
outthat the American makers are only paying £4 2s, per ton for iron 
tubs strip, as compared with £6, the price asked by ironmasters here. 

The sheet ironworkers are threatening the abolition of the 
Midland Wages Board unless that body prevents the sheet iron- 
works from contracting out of its provisions, as they have recently 
been threatening to do in order to bring about a reduction of sheet 
ironworkers’ wages. Ata representative meeting from all parts of 
the Midlands and Yorkshire and Lancashire, which the men have 
just held at West Bromwich, it was resolved that unless the Wages 
Board prevents the independent action of the steel millowners, 
the questicn of the entire abolition of the Wages Board will be 
taken into immediate consideration. This looks decidedly 
awkward, and demands the immediate attention of the trade. 








NOTES FROM LANCASHIRE. 
(from our own Correspondents.) 

Munchester,—The recent advance in prices would seem for the 
moment to have given a check to further buying of any weight, 
but this in no way affects the strong position of the market 
generally, which is backed up not only by present, but by pro- 
spective activity throughout all the principal iron-using industries. 
Kagineers, perhaps, were never more satisfactorily situated as 
regards both orders in hand and new ones coming forward, whilst 
structural work of all kinds is in progress throughout the district, 
which is causing heavy requirements for iron and steel material. 
With this outlook, makers and manufacturers, who are already 
heavily sold, are naturally confident that the tendency of prices 
must continue in an upward direction, and although consumers 
who have large requirements to cover are apparently hesitating 
about buying at the prices that are now being asked, there can be 
very little prospect of advantage to be gained by waiting. 

In pig iron there has been a fair business doing during the week, 
and makers are all firm at their full quotations, with here and 
there a hardening upon the official list rates. Lancashire makers 
are booking tolerably well, both in forge and foundry qualities, at 
47s, 6d. for forge to 50s. 6d. for foundry, less 2}, delivered Man- 
chester. Lincolnshire makers are all heavily sold, and so pressed 
with deliveries on account of contracts that, as a rule, they are 
very indifferent about further business, and in most cases are 
asking an advance of 6d. on the basis prices where new orders are 
offered, whilst they are generally declining to quote at all for 
delivery into next year, for which there are inquiries on the market. 
Delivered Manchester No. 4 forge is very tirm at 45s, 6d.; No. 4 
foundry, 46s, 6d. to 47s.; and No. 3 foundry, 47s. 6d. to 48s. net 
cash, Derbyshire makers are also asking special prices for foundry 
brands, ranging from about 52s. to 53s, 6d. net, delivered here. 
For Middlesbrough iron it is difficult to get definite quotations 
where immediate delivery is required, and although nominally 
makers’ price for some brands is 52s. 1d., prompt orders could 
scarcely be placed at anything under 52s, 4d. net, by rail Man- 
chester. Scotch iron continues to harden, and delivered Manches- 
ter docks, Glengarnock is quoted 53s, to 53s. 3d., with Eglinton 
53s, 6d., and American pig iron 47s. 6d. to 50s. net, prompt cash. 

In the finished iron trade a satisfactory business comes forward 
at the advanced rates. Delivered Manchester district, Lancashire 
bars are readily fetching £6 5s., whilst for delivery Liverpool, 
= 6d. is being obtained. North Staffordshire bars have not 
een officially advanced all round, but leading brands are now 
quoted £6 10s., with other makers not disposed to book at under 
= ‘s. 6d. Hoops meet with a good average demand at the full 
7 rates of £6 15s, for random to £7 for special cut lengths delivered 
Manchester district, and 2s. 6d. less for shipment. Sheets are still 
only in moderate request, and average £7 2s. 6d. to £7 5s. delivered 
here, Nut and bolt makers report a brisk demand for all descrip- 
tions of goods, and although there has so far been no official 
advance on list rates, special quotations have been put up on all 
new business, 

In both raw and manufactured steel business continues excep- 


tionally active, and prices show a persistent upward tendency. 
No. 3 foundry hematites are now quoted from 6s. 6d. to 64s, 6d. 
and 65s., less 24 ; local steel billets are firm at £4 11s. 3d. net cash ; 
steel bars £6 103, up to £6 15s. and £6 17s. 6d.; angles, £6 17s. 6d.; 
common steel plates, £6 17s. 6d.; and boiler-making qualities, 
£7 10s. to £7 12s, 6d. delivered in this district. 

Throughout the coal trade the position generally continues 
satisfactory, prices being firm at the recent advance, with a steady 
business doing which is for the most part keeping collieries on 
full time, and with few exceptions taking away the output. The 
better qualities of round coal still move off but moderately for 
house-fire purposes, but colliery owners have no difficulty in main- 
taining their prices at the full rates, The activity throughout all the 
principal coal-using industries brings forward acontinued brisk inland 
demand for steam and forge coals, and although perhaps as a result 
of the slackening off in the demand for shipment, supplies are, if any- 
thing, rather more plentiful! than recently, pit sale prices are strong, 
good qualities of steam and forge coal fetching from 7s. 6d. to 8s. 
per ton. Engine classes of fuel are in active demand generally, 
and although there is no actual scarcity of supplies in the open 
market, the output at many of the collieries is Sede sufficient to 
meet the requirements of customers, with the result that prices 
show a hardening tendency, and advances are quoted on forward 
contracts. At the pit mouth common sorts of slack are not quoted 
under 3s. 6d. to 3s, 9d.; medium, 4s. 3d. to 4s. 6d.; and best 
qualities, 4s, 9d, to 5s, 3d, per ton. A noticeable feature in the 
slack trade is the large quantity now being exported to the 
Continent, and which, perhaps, partially explains the scarcity 
at some of the collieries, In addition to this, slack is now 
being used to a considerable extent as fuel for marine boilers, this 
being one result of the protracted South Wales dispute, and there 
would seem to be little doubt that under certain conditions this 
class of fuel may probably be found to answer the purpose suffici- 
ently well to displace round coals, which had previously been 
almost entirely employed for bunker supplies. 

Only a quiet sort of business is reported in the general shipping 
trade, with a continued weakening tendency in prices for steam 
coal, inferior sorts being obtainable at 9s., or even a trifle less in 
special cases, with good qualities not averaging more than about 
9s. 6d. to 9s. 9d. delivered Mersey ports. 

Barrow.—There is a brisk and full demand for hematite pig iron, 
and the market is, if anything, stronger, and certainly more 
buoyant. Buyers are numerous, and they are asking for heavy 
deliveries of metal. Smelters cannot sell as largely as they could 
wish, as they have so many forward engagements, and this week 
the number of furnaces has been reduced by one, there being now 
only forty in blast. This furnace has gone off for repairs, and 
probably another one will be lighted in the course of a week or 
two. In the corresponding week of last year thirty-eight furnaces 
were in blast. Prices are very firm at 55s, 6d. to 56s, 6d. per ton 
net f.o.b, for mixed Bessemer numbers nominally. Warrant iron 
is brisk at 55s. 84d. net cash sellers, 55s. 8d. buyers. Warrant 
stocks have again been reduced this week by 1563 tons, makii 
the reduction since the beginning of the year 61,575 tons, an 
leaving stocks in hand at 122,875 tons. 

Iron ore is in very full and very strong demand, and raisers are 
doing a steady and brisk business. They areselling and delivering 
all the ore they raise, and will probably shortly put a fuller volume 
of metal on the market. This desideratum would act advan- 
tageously on the trade of the district, and enable makers of iron to 
put out a fuller yield, while at the same time enabling iron mining 
proprietors to get the advantage of the good market now experi- 
enced, and the bigh rate of prices which are ruling. Good average 
sorts are quoted at 13s. to 14s, per ton net at mines. 

Steel makers are all very busily employed, and in every 
department the fullest activity is apparent. Codes are plentiful 
for every class of metal, but especially so for steel ship plates and 
other shipbuilding material. £6 6s. per ton is now quoted 
for heavy plates, and £6 for angles, The light plate mills are also 
very briskly employed. Heavy steel rails are in good demand on 
home, continental, and foreign account, and there is still a very 
good outlook in this branch of trade. Heavy steel castings are in 
growing demand, and extensions are being made in the capacity 
and means of production. Minor sorts of steel are in very good 
demand, and prices are good, while prospects are very bright. 

Shipbuilders report good inquiries, but the recent advance in the 
price of material makes new tonnage very dear, especially as the 
cost of labour has increased. Great activity prevails at the Barrow 
yard both in the shipbuilding and marine engineering depart- 
ments, and the extensions of workshops, the laying down of new 
plant and machinery, and the general development of the place, is 
an indication that a very active future is in store for Barrow in 
relation to this trade. 

Coal and coke are firm and prices are steady. 

Shipping is still very fully employed. Exports last week from 
West Coast ports included 10,585 tons of pig iron and 10,230 tons 
of steel, as compared with 5875 tons of pig iron and 7303 tons of 
steel in the corresponding week of last year, —s an increase 
of 4710 tons of pigiron and 2927 tons of steel. The aggregate 
shipments for the year so far have reached 414,639 tons of pig iron 
and 421,981 tons of steel, as compared with 338,873 tons of pig iron 
and 357,875 tons of steel in the corresponding period of last year, 
— an increase of 75,666 tons of pig iron and of 64,106 tons of 
steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE weight of Yorkshire coal taken to Hull during September 
was 336,912 tons, against 256,496 tons in September, 1897, These 
figures show that the abnormal increase attributable to the 
Welsh coal strike was fully maintained during last month. The 
advance is equal to 31 per cent. For the nine completed months 
of the year the weight taken to the port was 2,514,384 tons, as com- 
pared with 1,961,216 tons in the corresponding period of last year, 
these latter figures showing an increase of no less than 553,168 
tons, or 28 per cent. The coastwise exports last month also ex- 
hibit an increase of 59 per cent., the cause of this advance again 
being the strike in Wales. To the foreign markets last month 
there were sent 212,241 tons, which, as compared with 140,855 
tons, exhibits an improvement of 50°8 per cent. 

The exports for the nine months of the year were 1,244,6-2 tons, 
showing an increase of 286,660 tons. In the foreign markets 
North Russia, with a weight of 491,328 tons, is our chief customer, 
the next largest being South America with 260,463 tons. Sweden 
and Norway with, combined, close upon 30,000 tons come next, 
and Germany the fourth with 21,389 tons, followed closely by 
Japan with 20,319 tons. The figures for the month show con- 
siderable increases with Russia, Germany, South America, 
Denmark, France, and Italy ; decreases are shown by Sweden and 
Norway, Gibraltar, and Belgium. Feyrt, it is noteworthy, did 
not take any coal from Hull last year, and no doubt a good deal of 
that taken now is required in connection with military and 
naval operations. Turkey, which took none in 1897, received 
7515 tons. Australasia takes its place on the Hull list for the 
first time, that market having absorbed 10,182 tons. 

In the Barnsley district the miners are now enjoying the 
advanced rate of pay under the arrangement recently come to, and 
a quiet settled feeling pervades the district as a whole. The 
advance is general throughout the locality, the employers outside 
the federated coalowners having fallen into line with the others, 
The pits are working well, and arrangements are being made for 
increasing the output in various quarters. House coal is more 
briskly inquired for, merchants’ stocks being smaller than usual ; 
and values remain firm. The advances obtained at several 
collieries a month ago have become eae general, and they are 
not likely to be weaker this year. hile the London market is 
receiving a larger tonnage of both best and secondary sorts of 





fuel, there is more doing in the local districts as well. Best Silk- 





stones are 9s, 6d. to 10s. per ton, ordinary making from 7s. per 
ton ; Barnsley house from 8s. 6d. to 9s. per ton, seconds rangi 
from 7s, per ton. With the re-opening of the South Wales coalfiel 
steam coalisless briskly inquired for, but the settlement has come too 
late to greatly affect supplies for the Baltic ports this year. The 
exceptionally high figures obtained while the strike was ou have 
now dropped to the general average. Large quantities of coal 
are leaving the Yorkshire district at 7s. 9d. per ton, while 8s. 6d. 
to 9s. per ton is obtained for the higher pat of Barnsley hards. 
Gas coal moves freely at firm rates. All sorts of engine coals are 
firm, nuts fetching 6s. 6d. to 7s. 6d. per ton ; screened slack from 
5s, 6d. per ton ; pit slack from 2s. 6d. to 3s. per ton. Coke keeps 
in brisk request, there being no difficulty in the whole output of 
the ovens finding a market. Ordinary qualities make 9s. to 10s. 
per ton ; best coke, 11s, to 12s per ton. 

The improvement in the iron market formerly reported still con- 
tinues. Bar iron has gone up another 5s, per ton, making the 
fourth advance this year. A heavy demand is reported for hema- 
tite, the prices for Spanish ores having advanced from 1s. 4d. to 
ls, 6d. per ton. Makers anticipated this upward movement, and 
laid in adequate supplies to prevent any change in pig iron prices 
for the moment. ith the exception of cycle steel, the demand 
for which is practically defunct, all other kinds of steel are being 
largely produced, and a ready market found for the entire make. 
In every department of the heavy industries a very satisfactory 
business is being done, and there is not the slightest expectation 
of any change for the worse for many a month. 

The cutlery and hardware exported during September amounted 
to £171,143, against £168,490, and for the nine months £1,453,764, 
against £1,565,131. We are enabled now for the first time’ to 
get a comparison of the totals of hardware and cutlery distinct, 
and the result shows a considerable falling off in trade on the 
completed period of the year. In stee] unwrought the trade 
amounted to £219,006, as compared with £213,304 for September 
of 1897, the value for the nine months being £1,935,165, as com- 
pared with £1,877,816. 

Increased business was done during the month by Russia, 
Sweden, and Norway, Denmark, Germany (nearly double), and 
Australasia. The decreasing markets were Holland, France, 
United States, British East Indies, British North America, and 
the minor markets grouped together. 

The engineers, engine makers, pattern makers, machinists, 
smiths, and strikers in the Sheffield district having made applica- 
tion for an advance of 2s. per week in wages, and a reduction of 
working hours by one hour, the employers on Tuesday invited the 
men to send a deputation to confer with them next week. 

Sir Alexander Wilson, Bart., deputy-chairman and managing 
director of Charles Cammell and Co., Limited, has presented to 
the Cutlers’ Company a very handsome silver-gilt loving cup, in 
commemoration of his year of office as Master Cutler, 1896-7. 
The presentation was made at a meeting of the Company on 
Tuesday, and a hearty vote of thanks was passed to Sir Alexander 
_ _ fresh proof of his interest in the ancient and honourable 

suild. 

The chief guest at the Cutlers’ Feast in November will be the 
First Lord of the Admiralty, who will come at an exceptionally 
interesting time in the development of the heavy trades, more 
especially in armour plates and other war material in which the 
State Department, of which heis head, isconcerned. Mr. Goschen 
paid a visit several months ago to Sheffield with a view of seeing 
for himself the available capacity of the three Sheffield armour- 
making firms to meet the great demands the Admiralty would 
have to make upon them. He will have an opportunity on the 
day following the feast—when an opportunity is afforded to the 
Master Cutler’s guests of seeing our principal cstablishments—of 
ascertaining what has been done since his visit. A great amount 
of work has been finished in the direction of extending the 
facilities for armour-plate manufacture, and a good deal more is in 


progress, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


ALL round the iron and allied trades are good, the improvement 
continues, and the position and prospects are quite encouraging. 
What is remarkable is that this is the case ata period of the year 
when business is generally slackening and traders are prone to 
take a rather pessimistic view of the future, looking forward as 
they do to the usually dull winter season. But the situation is 
undoubtedly healthy, and most manufacturers are well assured of 
work for the winter, which makes them rather indifferent about 
foreign competition. In every branch prices are higher than they 
have been for the last six years, and there seems to be no reason 
why they should not go higher still, even at this advanced period 
of the year. Certainly, there is some increase in value in several 
departments, and this is bringing in sound legitimate, rather 
than speculative buyers, who will be prepared to take delivery of 
the iron when it becomes due. 

The pig iron market is not without its unsatisfactory features, 
and one is that the export trade leaves something to be desired—it 
is not so good as it might be, but as that is due to special causes, 
and is to some extent more apparent than real, it has no influence 
on the general market, especially as the extraordinary activity in 
the home trade more than counterbalances this. With respect to 
the comparative smallness of the exports of pig iron over sea from 
this district, it is not because the iron is not wanted abroad, but 
it is because it cannot be delivered inland on the Continent on 
account of the state of the rivers and canals. If all the iron that 
had been bought for delivery during the last few weeks could have 
been taken, the exports would have been the best this year. 
Thousands of tons which have been bought and paid for by 
continental merchants, and which should have gone away last 
month, are still in makers’ yards ; the merchants on the other side 
having asked them to suspend some of the deliveries until there is 
plenty of water in the rivers. Generally the iron is loaded direct 
from the steamers into the barges, which carry it to the works in 
the interior of Germany and Belgium ; but if it has to be landed, say 
at Hamburg, Stettin, or Rotterdam, and kept till the rivers are 
deep enough, additional expense is incurred. Thus those connected 
with the iron trade are as ardently wishing for a copious rain as 
are those engaged in the agricultural industry. This month the 
shipments from the Cleveland district have only reached 30,982 
tons, as compared with 39,507 tons last month and 48,904 tons in 
October, 1897, to 12th. The stock of Cleveland iron in Connal’s 
stores on Wednesday night was 89,044 tons, an increase for the 
month of 28 tons. The stock of hematite pig iron was 40,137 tons, 
the record being stationary since the 26th ult. 

The minimum price of No. 3 Cleveland G.M.B. pig iron, for 
prompt f.o.b. delivery, is 43s. 9d., and some of the makers quote 
44s., which is not out of the way when Middlesbrough warrants 
are up to 44s, 34d. cash ; No. 1, which is nearly all shipped to the 
Continent, and which formerly was 2s, 6d. dearer than No, 3, is 
now only Is. dearer, and even at 44s. 9d. is not readily disposed 
of. No. 4 foundry is rather scarce, but, nevertheless, not more 
than 41s, 9d. can be secured for it, while grey forge realises the 
eae ae price of 39s, 9d., and in some cases can be bought 
at 39s, 6d. 

Mixed numbers of East Coast hematite pig iron have at last begun 
to advance in value, after being practically stationary for a long 
time. There has been a rise of 1s. per ton during the last week, 
and 53s, 6d. is now the figure. Makers have, however, not been 
doing so badly as appeared to be the case, and as they would have 
done if they had been paying the current prices for materials. 
As a matter of fact, they had large stocks of ore to draw upon, 
bought at low prices during the early part of the war. It was 
their policy to keep down their prices so that they might regain 
the trade of some of the markets which they lost when they were 
asking more than West Coast firms. In this they have been fairly 
successful, and there being plenty of difference between the 
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prices of East and West Coast iron, the former have been | lower than they were two months ago. Shipping coal is more 
put up. difficult to sell, and the export business is hampered at the NOTES FROM GERMANY, 

Rubio ore is stiff at 14s. 9d. per ton, delivered on the Tees or | moment by an advance in freights. Main coal is quoted f.o.b. at (From our own Correspondent.) 


Tyne. Blast furnace coke has been advanced another 3d, per ton, 
and the average price delivered at the furnaces in the district is 
now 15s, per ton, thus showing a rise of 1s, 9d. per ton since the 
early part of the year. 

The official ascertainment of the average realised price of No. 3 
Cleveland pig iron during the three months ended September 30th 
was disappointing, as it fell considerably short of the average 
quoted rates, and it is evident that the makers had sold too freely 
ahead at the lower prices to allow of their taking the full advan- 
tage of the advancing quotations. The average realised rate was 
only 40s. 335d. per ton, this being but one-twentieth of a penny 
more than in the second quarter of the year. The average of 
quoted rates would be fully 41s. 9d. for the quarter. Wages of 
blast furnacemen, and the railway rates, which are both regulated 
by a sliding scale based upon the realised price of No. 3, will be 
the same this quarter as last. 

The Cleveland ironstone miners some time ago put ina claim 
for higher wages, and it was arranged that the matter should stand 
over until the above-named ascertainment was obtained. After 
such a disappointing return it was not expected that the employers 
would be prepared to concede any advance, but to mark their 
appreciation of the reasonable attitude of the men, they offered 
an advance of 14 per cent., which the executive of the men’s 
association will submit to the general body of miners for accept- 
ance or otherwise. 

The greatest activity is reported at all the manufactured iron 
and stee! works in this district, and producers are so well supplied 
with contracts for execution during the winter that they have no 
fears for that usually slack period, and, moreover, they are rather 
indifferent about foreign competition ; indeed, in the face of the 
reports of the success of this they continue to put up their quota- 
tions, and what is more, are able to realise the higher rates. 
Angles have been advanced 2s. 6d. per ton this week, making steel 
ship angles £6 2s, 6d., and iron ship angles £5 lis., less 24 per 
cent, f.o.t. Steel ship plates are kept by the syndicate at £6 is, 
at works. Iron ship plates can now be readily sold at £6, less 24 
per cent, at works. Common iron barsare steady at £5 12s, 6d., to 
which they were raised last week. Heavy steel rails are firm at 
£4 12s, 6d. net at works. The West Stockton and the Westbourne 
a Mills, near Stockton Station, which have for several years 
been idle, are now being rapidly dismantled. At Messrs. John 
Spencer and Sons’ Newburn Steel Works, Newburn-on-Tyne, 
experiments are in progress with a view to the production of 
armour-plates for battleships from cast steel, a patent having been 
taken out by Mr. J. W. Spencer, the managing director of the 
company. 

At the second annual meeting of the Teesside Bridge and Engi- 
neering Co., Limited, held at Middlesbrough on Tuesday, Sir 
Christopher Furness in the chair, it was decided to pay to the pre- 
ference shareholders a dividend of 5 per cent., and to the ordinary 
shareholders one of 6 per cent. 

The steam coal trade is quiet as usual about this time of the 
year when the Baltic trade has slackened. The price of best 
Northumberland steam coal is about 9s. 6d. to 10s. 6d. f.o.b., and 
smalls, which are scarce, are realising 6s. Gas coals are in good 
request, but there is not much available for sale, contracts taking 
up nearly all that can be produced. Bunker coals are obtainable 
at 8s. 6d. to 9s. f.0.b. for unscreened qualities. The Northumber- 
land coalowners have given the deputies 3d. per day advance of 
wages, making them 5s. 9d. per day, and enginemen have also 
been awarded a like advance. The Durham miners claim to have 
the 24 per cent. given them at the end of July for three months 
made a permanent one, and want another 24 per cent. in addition. 
The employers will discuss the question with the men’s representa- 
tives in a fortnight. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a comparatively firm tone in the Scotch iron 
trade this week, and the business doing appears to be of a remark- 
ably healthy nature. The wants of consumers have been on the 
increase, and the better sorts of raw iron are steadily advancing in 

rice. Business has been done in Scotch warrants from 49s. 34d. 
to 49s. 8d. cash, and 49s, 5d. to 493. 94d one month. Cleveland 
warrants have sold in small quantities at 43s. 114d. to 44s, 24d 
cash, and 44s. 6d. one month. Hematite iron has been in demand 
for future delivery, and a considerable amount of this iron has 
changed hands from 55s, 8d. to 55s. 10$d. cash. 

Two furnaces that were damped a couple of weeks ago at the 
Clyde Ironworks are again in blast. There are now forty furnaces 
making hematite, thirty-four ordinary, and six basic iron, the total 
of eighty thus in operation in Scotland comparing with seventy- 
seven last week, and seventy-eight in the corresponding week of 
last year. The impression is that the current output is practically 
all going into consumption, and in addition stocks are being to 
some extent reduced. The stock of pig iron in Glasgow warrant 
stores shows a reduction in the past week of 414 tons. 

Rather more iron is being brought into Scotland from the several 
producing districts of England. The arrivals of Middlesbrough 
pigs at Grangemouth in the past week amounted to 10,677 tons, 
being 663 tons more than in the corresponding week of last year. 

The prospects of American competition with iron goods in this 
country appear less hopeful than of late. Advices to Glasgow 
houses are to the effect that the condition of business in the 
States and the position of the freight market render it impossible at 
present for American houses to quote terms likely toresult in business 
with this country. The freight market will always play an import- 
ant part in American competition, and it is not believed by those 
best informed on the subject that anything like a steady competi- 
tion in American iron and steel goods can possibly be maintained 
in our home markets. Indeed, much that has been said and 
written on the subject lately has either been lacking in information 
or put forth in the interests of speculators, 

Scotch pig iron prices are firm, the general tendency being 
steadily upwards. Govan and Monkland, Nos, 1, areZquoted f.o.b. 
at Glasgow, 49s. 6d.; Nos. 3, 49s.; Wishaw and Carnbroe, Nos. 1, 
49s. 74d.; Nos. 3, 493. 14d.; Clyde, No. 1, 54s.; No. 3, 49s.; Calder, 
No. 1, 55s, 6d.; No. 3, 49s.; Gartsherrie, No. 1, 55s. 6d.; No. 3, 
49s.; Summerlee, No, 1, 55s 6d.; No. 3, 50s.; Coltness, No. 1, 
57s. 6d.; No. 3, 49s, 6d.; Glengarnock at Ardrossan, No. 1, 53s. 6d., 
No, 3, 48s.; Eglinton at Ardrossan, or Troon and Dalmellington 
at Ayr, Nos. 1, 503.; No. 3, 48s. 3d.; Shotts at Leith, No. 1, 
55s. 6d.; No. 3, 49s.; Carron at Grangemouth, No. 1, 55s. 6d.; 
No. 3, 50s. 64. 

Hematite pigs of Scotch make are in steady request, merchants 
— 57s. 6d. per ton for delivery in railway wagonsat the steel 
works, 

The shipments of pig iron from Scottish ports in the past week 
were 4557 tons, against 3834 tons in the corresponding week of last 
year. There was sent to the United States 60 tons, India 200, 
Australia 130, France 40, Italy 450, Germany 645, Russia 575, 
Holland 210, Belgium 10, Spain 50, China and Japan 140, other 
countries 335, the coastwise shipments being 1712 tons, compared 
with 1332 tons in the corresponding week of last year. 

A fair business is being done in iron manufactured goods, and 
the steel industry is fully employed. Numerous inquiries for steel 
are being made, and the pressure upon the makers is such that 
prices are tending upwards by sheer force of the business coming 
forward. A further advance can scarcely affect the inflow of 
a seeing that prices, on the whole, are still within moderate 
imits. 

There is a quieter feeling in the coal trade. The shipments 
from the Scottish ports in the past week amounted to 195,499 tons, 
compared with 206,415 in the preceding week, and 167,697 in the 
corresponding week of last year. Prices are 1s, 6d. to 2s. per ton 





Glasgow 8s. 3d. to 8s. 6d.; ell, 9s, to 93, 3d.; splint, 9s. 3d. to 9s, 6d. ; 
steam, 10s. to 10s. 3d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE coal shipments at Cardiff are now getting into the old 
groove. Last week they totalled 280,000 tons, and it was the 
comment on ’Change that they would have been considerably 
more had delayed tonnage come in. This was the complaint also 
at Swansea, where the shipments only amounted to 34,729 tons, 
The shipments at Newport came up to 39,620 tons foreign, and 
19,824 tons coastwise. 

No one doubts but that the ‘‘ missing tonnage” will eventually 
turn up. Business, which had been diverted to Scotland and 
the North of England by the strike, is coming back, and the occur- 
rence of big shipments becoming ordinary features. Last week it 
was stated that Barry Docks alone had despatched 130,000 tons, 
and one day last week 70,000 tons of coal left Cardiff. Genoa is 
figuring as a large customer ; 10,000 tons left one day this week 
for that destination, and coal stations generally are being well 
looked after. In my last letter I referred to Russia as an improving 
customer, and am glad now to record a recent shipment of 3700 tons 
to Odessa. 

The first shipment from the new Barry Dock No, 2 took place on 
Tuesday. There was no formal opening of this important addition, 
which covers an area of 34 acres. The steamer selected for first 
honours was the Solent, of Southampton, and the cargo—about 
1000 tons—was sent by the Naval Company. The erection of 
large transit sheds is in projection at the port. 

Patent fuel is tolerably brisk, both at Swansea and Cardiff. 

There is still a little fluctuation going on in steam coal prices, 
Closing prices on Change, Cardiff, Monday, were 14s, to 14s, 6d. 
for best steam, but next day there was a slight drop. Mid-week, 
closing prices were as follows :—Best steam, 13s, 6d. to 14s.; best 
seconds, 12s, 6d. to 13s.; ordinary seconds, lls, to 11s. 6d.; drys, 
lls. to 11s. 6d.; best Monmouthshire, 11s. to 11s. 3d.; and seconds, 
9s. 9d. to 10s. Special steam smalls, 6s, to 7s.; seconds, 5s, to 
5s. 3d.; and inferior, 4s, 6d. to 4s. 9d. House coal, partly on 
account of the exceptional fine weather, is not so vigorous as coal- 
owners desire. Latest prices: Best, 14s. to 15s.; No. 3 Rhondda, 
13s. 6d. to 14s.; small, 10s. tolls.; No. 2 Rhondda, 93. 9d. to 10s.; 
small, 5s, to 5s. 3d. Coke: Furnace, 17s, to 17s. 6d.; foundry, 
18s. 9d, to 193.; special foundry, 24s. Patent fuel, lls. 6d. to 
12s. 6d. The improvement in pitwood continues, and itis believed 
that prices will remain tolerably firm for some time, though large 
consignments are coming in principally to Newport and Cardiff. 
The chief sources of supply are France, Spain, Portugal, and 
Ireland. Brush wood is coming in more freely. 

This week |’Orient, Villagarcia, Bayonne, and Stettin figured. 
Last prices, 183s. 6d. to 193. 6d. Swansea coal prices are still 
meagre. On ’Change, mid-week, anthracite prices were as follows :— 
Best, 14s, 6d. to 15s. 6d.; second quality, 12s. 6d. to 13s.; ordinary 
large, 11s, to 11s. 6d.; small rubbly culm, 4s. 9.4. to 53., Swansea, 
cash, thirty days, less 27, Steam, bituminous, coke and patent 
fuel according to private arrangement. 

The contract for the new South Dock entrance at Swansea has 
been secured by Mr. Geo. Nott, who is carrying out similar work 
at the North Dock. Price £80,000. The lock is to be 350ft. long 
by 34ft. wide, The half-tide basin can then be used as a dock by 
the largest class of vessels. 

The North Navigation Company have decided to build 120 
copper ovens at Abercenfig. The contract for the Bewick embank- 
ment, Lianelly, has been assigned to Mr. Henry Page, Cardiff. 
The expense is to be jointly borne by the Harbour Commissioners, 
the Grothy Company, by Sir John D, Llewelyn, and other land- 
owners, 

The aspect of the iron and steel trades is encouraging all over 
the district. The setting in of ore shipments from Bilbao and 
Elbe is becoming marked, though the leading works held substan- 
tial stocks. Large consignments of pig iron are coming in from 
Millom and Whitehaven. Swansea last week imported 2589 tons 
and 710 tons of steel rails, together with 3285 tons of iron ore. 
Coke ovens are everywhere being industriously worked, and the 
gathering in of the traffic wagons at various works gives the usual 
indication of rail and bar consignments. The resumption of work 
is accompanied, I have noticed, with changes in harmony with the 
working of the Compensation Act. There has been an elimination 
of old operatives from work in connection with mills, furnaces, and 
crossings, and inspectors have been appointed to see regulations 
carried out rigidly, especially in the conduct of train traffic. One 
case at Cyfarthfa of death from reckless riding on buffers is now 
pending. 

On ’Change, Swansea, mid-week, it was notified that pig iron 
was advancing 8d. to 9d. per ton in Scotch, 6d. per ton Middles- 
brough, and 7d. per ton in hematites. Decreased stocks were re- 
ported, and a good deal of buying going onall round. Complaints 
were made that all the works were not turning out fully on account 
of deficient fuel, but this is a defect that is being remedied daily. 
Latest prices : Glasgow pig, 49s. 6d. to 49s. 74d., cash buyers ; 
Middlesbrough No. 3, 44s, 04d. prompt; other numbers in pro- 
portion. Hematite warrants, 55s. 9d. for mixed numbers, f.o.b. 
Cumberland according to brand. Welsh bars, £5 15s. to £6. 
Angles, &c. at usual extras f.o.t. at works. Sheet iron and steel 
sheets, £6 15s. to £6 17s. 6d. Steel rails, heavy, £4 12s. 6d. to 
£4 15s.; light, £5 5s. to £5 12s. 6d. f.o.t. Sleepers, angles, 
channels, &c., according to section and specification. Bessemer 
steel: Tin-plate bars, £4 10s.; Siemens, £4 10s. Tin-plates: 
Bessemer cokes, 10s. 3d. to 10s. 6d.; Siemens, 103. 6d. to 10s, 9d.; 
ternes, 18s. 6d. to 21s. 6d.; finished black plates, £8 to £8s. 10s.; 
Canadas, £7 to £7 10s. Block tin, £77 12s, 6d. to £78. 

It will be seen that block tin shows an advance of £2 7s. 6d. 
upon the week. This makes £5 from the beginning of the year, 
and, taken into aceount with the increased cost of pig iron, adds 
to the platemakers’ difficulties. A marked improvement in ship- 
ments took place last week, 65,445 boxes being despatched, while 
only 27,568 boxes came from works. Batoum and Odessa took 
3000 tons. Present stock is down to 150,172 boxes, 

The Bristol City Counci] on Tuesday declined to proceed with 
the dock extension at Avonmouth, but instructed the Dock Com- 
mittee to report within three months on the cost of dockising 
the river Avon, andjmaking provisicn for the largest class of steamers 
afloat. The chairman of the Dock Committee said that what 
Bristol wanted was more ships, and not more docks, 

The appointment of chief inspector and superintendent of the 
outdoor staff of the mercantile marine police for Cardiff, Penarth, 
and Barry, vacant by the resignation of Mr. Evans after thirty 
years’ service, has been accepted by es eel Thomas Williams, 

Mr. A. Harabamis has been appointed Consul-General of Greece 
for Cardiff. 

The Local Government Board have refused to extend the period 
of repayment of the £100,000 Cray Waterworks loan from thirty 
to sixty years as petitioned by the Swansea Corporation. 

The initial steps are being taken at Pembroke Dock for building 
the most powerful cruiser in the world. Itis hoped that a large 
demand will be made for Welsh steel. The new vessel will 
500ft. long overall, and her displacement will be 14,100 tons. She 
will be protected for a considerable portion of her length by a belt 
of Harveyised steel from 4in. to 6in. thickness, and the forepart 
will be plated with armour 2in. thick. 

It is ramoured, but not authenticated, that the Grothy directorate 
contemplate the purchase of the Rhondda and Swansea Bay Rail- 
way. e Board of Trade have, after modification, confirmed an 
anle made by the Light Railway Commissioners, and entitled the 
Gower Light Railway Order, 1897, authorising the construction of 
alight railway in the peninsula of Gower, near Swansea, 





Raw and manufactured iron makers remain exceedingly wel 
employed, the business done being large and, on the wh o l 
satisfactory, for the firm, hopeful tone of the market has been well 
maintained during the week. Demand and activity haye = 
increasing in nearly all departments. The scarcity in billets and 
blooms previously mentioned is being more keenly felt from w, k 
to week, and threatens to become chronic. All through vummee 
most firms have been in a very awkward position, not being abl 
to secure a sufficient number of men; puddlers cannot be : 
= at enormously high wages, and in many cases even the 
pay does not induce them to stay, because they need not wait | 
for employment if they turn elsewhere. The excessive heat in 
August and Sepiember has naturally rendered it all the more 
difficult to obtain a sufficient number of puddlers, and so the works 
have been very much looking forward to late autumn and cool 
weather. The Rhenish-Westphalian pig iron convention has 
resolved to raise hematite and foundry pig, No. 1, M. 1 pt. 
foundry pig, No, 3, M. 2 p.t.; forge pig and iron for steel ma| ni 
M. 1 p.t.; and basic, M. 2 p.t. e hoop convention has like. 
wise agreed ona rise of M. 5 p.t., basis price for sales of at least 
100 t. being M. 132°50 p.t., while small lots are to be sold at 
M. 135 p.t., free Cologne or Diisseldorf. Present list rates for ray 
and finished iron are: German foundry No. 1, M. 68; No, 3 
M. 62; white forge pig, M. 58; Bessemer, M. 61; spiegeleisen, 


M. 66 to 68 p.t. at works, Good merchant bars, M. 135 to 140: 
angles, M. 135; girders, M. 121 to 130; sheets, M. 165; heavy 


lates, for boiler-making purposes, M. 192; the same in basic 
M. 160 ; Siemens- Martin plates, basis quotation, M. 158 ; Bessemer 
rails, M, 120, all per ton free at works. An excellent business js 
done in plates; the majority of the works have already disposed 
of their total output till end of present year, and some have also 
been selling pretty Jarge lots for the first quarter of next year, 
The mills do not, however, care to be tied down for the second 
quarter of 1899, though inquiries for that period have been comi 
in freely. The fact that many dealers as well as manufacturers 
wish to place orders for the second quarter shows that further 
advances in quotations are expected to take — within the 
course of the next few months, The strong demand for wire rods has 
in some instances enabled the mills to realise M. 3 to 5 p.t. more 
than was formerly given. At a meeting of the Rhenish-West. 
yhalian, Oldenburg and Hanover-Elbe-Harz Union of Iron 
Vonadelen, which took place in Hanover on the 4th inst., a rise of 
M. 1 p. 100 kilos. for castings and M. 2 p. 100 kilos. for enamelled 
castings was agreed upon. 

During the past week demand has on the whole been a trifle 
better on the Austro-Hungarian iron market, not on account of a 
brisker or more enterprising feeling generally, but because buyers 
have been holding back with the most necessary purchases so long 
that, finally, a slight rush on the market was inevitable. This 
rush is, however, of the weakest description ; in fact, it would not 
have been noticed at all but for the protracted dulness which has 
for many months characterised the Austrian iron market, 
Structural iron is in normal request, but just a trifle stronger than 
previously, and bars and plates are likewise more lively, The 
Austrian State railways are reported to contemplate large pur. 
chases in railway carriages and in lccomotives, which would have 
to be delivered during next summer, the sum to be spent amount- 
ing to several million florins, Current rates for Styrian bars are 
112 to 122 fi.; Bohemian and Moravian sorts, 110 to 114 f1.; girders, 
111 to 125 fi.; steel plates, 132 to 165 f1.; boiler plates, 150 to 1804, 
p.t., free Vienna, Styrian pig iron is quoted 45 to 51 fl.; Moravian 
ditto, 42 to 50 fl. p.t. at works. 

Iron and steel sells briskly on the Belgian market, and the tone 
all round is firm. Luxemburg foundry pig has been raised on 
48f. p.t. at works, which is equal to 52f. p.t., free Belgian frontier. 
Swedish export in iron and steel is reported to have been stro’ 
for August of present year, especially with regard to pig iron a 
bars. From the beginning of the year till the end of August 
exports were :—Pig iron 49,128 t., against 38,330 t. for the corre- 
sponding period last year ; cast iron 4398 t., against 4525 t.; ingots 
and raw bars 10,702 t., against 12,561 t.; finished bars 100,744 t., 
against 93,650 t.; scraps of bars 1820 t., against 1274 t.; wire rods 
2769 t., against 3111 t.; iron plates of all descriptions 1819 t., 
against 1910 t.; iron wire 348 t., against 330 t.; nails of different 
descriptions 1719 t., against 1378 t. Total this year’s export in 
iron and steel amounted to 173,437 t., against 157,069 t. in the 
year before. Export in iron ore from Sweden was 903,148 t. for 
this year, against 983,567 for 1897. 

In the Chinese province Hu-Pé a range of hills 25 kiloms. long, 
and containing layers of the best iron ores, has been explored by 
German mining engineers, and output in these ores has proceeded so 
far that offers have already been made in Europe. ‘Thus the 
Trieste blast-furnace works are reported to have purchased of these 
Chinese ores, and other contracts will be given out, when negotia- 
tions which are being carried on with the Austrian Lloyd concerning 
freights have been satisfactorily concluded. 

In consequence of the strong development of the iron and coal 
trade in the Donetz district in Russia, an iron and coal exchange 
has been established in Charkow, the meetings being held on the 
first Monday in every month, 








NEWPORT HARBOUR OOMMISSIONERS'’ 
WEEKLY TRADE REPORT. 


SreaM coal still continues quiet, owing to want of ready 
tonnage. House coal keeps in good demand, but vessels are scarce. 
Steel and iron works are well employed, especially for rails and tin 
bars, &c., and prices firm. Exports for week ending October 8th 
were :—Coal : Foreign, 39,620 tons ; coastwise, 19,842 tons. 
Imports for week ending October 11th were, Pitwood, 480 tons ; 
2 cargoes mining timber, 2 cargoes deals; iron ore, 1696 tons; 
Red Sea ore, 260 tons. 

Coal: Best steam, 11s, to 11s. 6d.; seconds, 10s. to 10s, 6d. ; house 
coal, best, 13s.; dock screenings, 7s.; colliery small, 5s. 6d. to 6s.; 
smiths’ coal, 8s. Pig iron: Scotch warrants, 49s, 54d.; hematite 
warrants, 55s. 9d., f.o.b. Cumberland ; Middlesbrough, No. 3, 
44s, prompt. Iron ore: Rubio, 13s. 9d. firm; Tafna, 13s. to 13s. 3d, 
Steel: Rails, heavy sections, £4 12s, 6d. to £4 15s.; light ditto, 
£5 10s, to £5 12s, 6d., f.o.b.; Bessemer steel tin-plate bars, £4 10s.; 
Siemens steel tin-plate bars, £4 10s., all delivered in the district, 
cash. Tin-plates: Bessemer steel, coke, 9s. 9d.; Siemens—coke 
finish—10s, Pitwood, 19s. 6d. to 20s. London Exchange 
Telegram: Copper, £53 1s. 8d. Straits tin, £78, Freights very 
firm and advancing. 


THE 








‘CATALOGUES. 


New Conveyor Company, Limited, Smethwick, Birmingham.— 
This is a complete illustrated catalogue of the manufactures of the 
New Conveyor Company, produced y Mr. Gilbert Little. It con- 
tains nearly 200 in a stiff cloth binding, oblong folio size. 
Illustrations are chiefly reproduced from photographs by the half- 
tone process. The sul have the appearance of having been 
photographed on a small scale, and afterwards enlarged, a process 
which does not tend to give the best results. 

Southgate Engineering Company, Limited, New Southgate. 
Illustrated catalogue of machinery for the manufacture of pro- 
jectiles.—This pamphlet comprises a general outline specification 
of a plant for turning and finishing projectiles from 3in. to Sin. 
diameter. The engravings are good, and the letterpress clear an 
well printed, 
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Application for Le Letters Patent. 


+,* When inventions have beon “ communicated” the 
i address of the communicating party are 
cs. 


28th September, 1898, 
90,499. Wire FENCES, E. Brisbin and H. Mease, 


on. 
Ay Nut Locks, C. H. Charlten, jun., and J. F. 
Charlton, London. i 
») #01. Breap Boarns, W. Harris, J. C. Beckett, and 
¢, L. Campbell, London. 
20,502, AWLS, N. D. Chase, W. and A. Hilt, 


London. 
90,503. anaes Macuine Suuttzes, M. F. Burroughs, 


ns aie ois 


printe 


901. AI ‘Apsustina Devices for Cuarrs, W. H. O'Keefe, 
don. 

o Sash BALaNcEs, J. H. Wallace, A. G. Hilton, 
and W. H. Linton, London. 

99,506. LevELs, C. M. Potter and H. 3. Hotchkiss, 

don. 

oo 007. Ciases, W. E. Hatheway, A. Homberger, and 
Giesecke, London. 

90,508. CHECK PUNCHES, G. O. Brosnaham, jun., 
jondon. 

ae CONDENSING somnen, | E. W. Lucas, London. 

20,510. WinpIna GEARING, Cc. Allison.—{The Park 
und Lacy Company, United ine ) 

90,511. Mittine Macutnes, H. C, Simpson and G. T. 
Jones, London. 

20,512. WHreL Brake for Cycies, E. 0. Brown, 
Bournemouth, 

20,513. Envetorr, W. Henry and W. F. Bentinck- 
Smith, Gravesend. 

2),514. Fotping MupguaRD for Cycizs, A. W. Abbott, 
London. 

20,515. Firrincs of WaTER-GAvGE Guassgs, G. Barker. 
(A. Gariel, Italy.) 

29,516. RecuLatine Swine Winpows, R. Adams, 
London. 

20,517. Fort, H. R. Romney, J. Thame, and The 
Fibrous Materials Syndicate, Limited, London. 

2),518. Pygumatic Tires, H, H. Elliott, London. 

40,519. Boor Scrapers, J. Wetter.(B. Blaslerg and 
C., Germany.) 

2)520. CarTRIpGEs, Kynoch, Limited, and J. J. 
Inniss, London. 

20,521. Pens, M. Gough, Birmingham. 

2),522. Frames for Spectacyes, J. West and H. J. W. 
Raphael, London. 

20,523. RatLway Train Sprino Botts, A. J. Disney, 














) 

20525. Coat Boxes for Miners, J. W. Morgan, 
London. 

2) 526. Tuses for Carryino FLowgrs, W. Wells, Red- 
hill, Surrey, 

20,527. Toys, B. Piffard, London. 

p CxE.xs for SMALL Evectric CurRENTs, Siemens 
Brothers and Co., Limited, and E, F. A. Obach, 
London, 

20,529. Trucks, G. H. Morgan, Liverpool. 

20,580. Untockina Doors of VexHictes, W. Thomas, 
Liverpool. 

20,531. VaLves, J. and H. McLaren.—{B. W. Nayler, 

ited States.) 

20,532, ELECTRICALLY-PROPELLED VEHICLES, R. W. 
Blackwell, London. 

2) p00 gaan Apparatus, R. J. Streatfeild, 
London. 

2),534. Water Heaters, J. McCartney. London. 

2),53). Fapric, H. H. Lake-—(Société Chanay et Pupat, 
F. ance.) 

2),936. Apparatus for Cueckxinc, W. P. Dando, 
London. 

20,537. Recutaror, F, J. Beaumont and T. Glover, 
London. 

—. Covertncs for Frioors, W. L. Allcroft, 
London. 

20,539. Trres for Bicrc ies, M., E., and A. Heise, 
London. 

50,540. Lack - 
London. 

20,541. Gas Generator, F. H. Poerschmann and H. 
Schneider, London. 








MAKING MacnHiIneRy, A. Matitsch, 
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29,542. OpticaL Prosection Lanterns, H. H. Leigh. 
{L. Penkala, France.) 
20,543. BicvcLe BEe.is, H. N. Gale, London. 
20 544. Drivinc in Tacks, W. Henry and W. F. Ben- 
tinck-Smith, Gravesend. 
2,545. Paracnute Toy, W. Henry and W. F. Bentinck- 

Smith, Gravesend. 

20,546. Prixtine Tyr, W. Henry and W. F. Bentinck- 

Smith, Gravesend. 

20,547. Carnp-BooK, M. H. Hersey, London. 
20,548, CycLe Wuexxs, R. H. C. FitzHerbert and F. 

Madeley, Sutton Coldfield. 

20,549, Parcets Carrier for Cycxes, H. J. Shepherd, 

Birminghs am. 

20,550. Brakg, E, France-Hayhurst and C. W. Holt, 

London. 

20,551. Rinc Sprnninc Macuineg, W. G. Heys.—(W. F. 

Su rtlill, France.) 

20,552 Rinc Sprnninc Macuing, W. G. Heys.—(W. F. 
petit. France.) 

20,553. Open Baskets, W. Ledger, Stoke-on-Trent. 

20.554. VenTiLatTine Cars, P. Johnson, Manchester. 

20555, DRINKING VESSELS, F. Settle and J. Kenyon, 

Manchester. 

20,556. Prercinc Macuine, T. Wearden and E. Pen- 
nington, Manchester. 
2 ee Arracuine Tires to Cycte Weg is, E. Price, 

Jublin. 

29,558. New MecaanicaL Stoker, W. G. Stones, 

Manchester. 

20,559. DisPpLAYING ADVERTISEMENTS, R. J. Wood, 

Glasgow. 

20,560. Wuirpina Tors, A. Walker and T. J. Loach, 

Birmingham. 

20,561, Sream Generator Furnaces, B. W. Tucker, 

Manchester. 

20,562, Dygrnc YARN, A. Marr, Manchester. 
20,563, MANUFACTURING CAN Oreners, V. H. Gregory, 

London. 

20,564. Grinpinc Digs, J. N. Nutt.—(A. Johnston, 

United States.) 

5. Winpow Fastener, W. Furness, Lincoln. 

66. Tires, C. and BE. Hubbard, Coventry. 

7. HANDLE-BAR for CyciEs, 8. W. Jacob, Dublin. 

20,568, Grips for Stone Gavoine, W. Marshall, Bir- 
mingham, 

20,569. Fasteners for WaistseLts, W. T. Brooks, Bir- 
mingham. 

20,570. Burton, J. Wilson, @ q 

20,571. Cyctg Brake, T. C. Ewbank, Grantham. 
20,572, Desk, J. W. Deans, W. D. Foster, and A. F. 

Stray, Selby, Yorks. 

20 573, Cyctm Lamps, W. J. Holgate, Liverpool. 
20,574, Ratpway Cyc_e Prorxctors, J. Robinson, 
Ipswich, 
5. Brusues, F. W. Laidlaw, Newcastle-on-Tyne. 
(576. PRINTING on WovEN Fabrics, 8. Schwabe and 
Co., Limited, and J. Gilbertson, Manchester. 
ad Manvra ‘TURING TABLE CUTLERY, W. J. Mappin, 
effi 

aap Piumpaco Duster, J. H. Robinson, Padiham, 
zancs, 

2),579, Stoppers for BorrLes and Jars, M. Strahl, 

Manchester. 

20,580. Conveyor, J. West, London. 
20,581. CHOCOLATE CREAM Makina, K. Fraser, jun., 

Lond don, 


















— Hosizry, H. Green and G. W. Heath, Shef- 
eld. 
20,588. ArncuED Instep for Boots and Sxors, F. Jenner, 


20, 


mdon, 
584. Stampinc Press Ciutcues, H. C. Beeby and 
W. illson, London. 
20,585. Pneumatic Tires for Wuxexs, L. H. W. Knight, 


mdon. 

20,586. Framework of Winvows, &c., J. Hamilton, 
ndon. 

20,587. BicycLe Brake Apparatus, E. G. Howell, 
ndon, 


20,588. Maximum THERMOMETERS, G. W. Simpson, 
1 ondon, 
20,589. Fezp Pumps, F. Edwards, London. 
20,590. HaNpLE-Bars for Bicycies, W. A. Steward, 
mdon. 
20,591. Givinc Rotary Movement to Axves, C. E. 
Hodson, London. 
20,592. Fasteners for GARMENTS, M. Pereira-Arnstein, 
London. 
20,598. PHorocraraic DeveLopine Trovcus, L. Gau- 
mont, London. 
20,594. Sarety Lock and Kery, H. Brisselet, London. 
20,595. MULTIPLE CYLINDER AIR-COMPRESSING ENGINES, 
London. 
20,596. Boxes, W. T. Pretty, London. 
20,597. APPARATUS for BurNnina Fuer, C. Weygang, 
ndon. 
20,598. Lamp for Heatinc Pvrposgs, J. Morten, 
mdon. 
20 oo Por Guns, A. Niemczik and F. Heimann, 
on. 
20, 00,” Pap.ock, T. L. Pyrke, Wheathampstead, 
20,601. Necks of Bort. gs, H. H. Lake.—(H. G. Waite, 
United States.) 
20,602. Casement Stay, J. E. and W. H. Williams, 
Chester. 
20,603. CrvEmaTooraPH, W. P. Thompson.—{@. Bagra- 
chow, France.) 
20,604. SHELLING Locust Bean KERNELS, P.C. D. Castle, 
Liverpool. 
20,605. Lamps, 8. Chandler, jun., and J. Chandler, 
London. 
20,606. REGISTERING Revo.urions of Enorngs, E. Liind, 
London. 
20,607. APPARATUS for FLUSHING Prpss, A. V. de Murat, 


London. 
20,608. Corrers for Crusninc Stamps, T. Thompson, 


mdon. 

20,609. PortaBLe Fo.ipinc Tanbixes, A. Barker, 
mdon. 

20,610. ConTROLLING Evectric Switcness, J. V. Sherrin, 


London. 

20,611. Guns, A. T. Dawson and G. T. Buckham, 
London, 

20,612. Vatve, W. Oliver London. 

20,613. Waeet Rios for Use with Tires, J. D. Siddleley, 


20,614. Manuracture of Hain Carpets, G. Deltor, 
ndon. 
20,615. PHoroorapuic Cuancina Boxgs, T. Miller, 


mdon. 
20,616. ReceNeraTive Furnace, W. P. Sauerland, 
mdon. 

20,617. Puritry1ne Casks, T. Whiting, London. 

20,618. Bepstgaps, T. Waterhouse and H. P. and G. 
A. Phillips, Birmingham. 

20,619. Barrep Specracte Casz, M. M. Hughes, 
London. 


30th September, 838. 


20,620. Urinistnc Sewace, W. R. Hutton, jun., 
Whiteinch, near Glas 

20,621. Switcues, C. Turnbull, jun., and G. 8. Peck, 
Scarborough. 

20,622. Merattic Bepsrgaps, J. T. Petford, Man- 


iter. 

20,628. Capiners for Hotr- ain Batus, A. Deane, 
Glasgow. 

20,624. Rattway Sienatuine, H. Williams, Glasgow. 

20,625. Havutine Venicies, W. T. Smith and J. W. 
Astley, Keighley. 

20,626. ACETYLENE Generator, G. W. B. Crees, Trow- 
bridge, Wilts. 

20,627. Inpexinc Letrer Recisters, J. Mackie, 
Dublin. 

= Harness Frames, R. Sharples, Preston, Lanca- 

re. 

20,629. Dravcut Exc vpers for Doors, B. B. Storey, 
Manchester. 

20,630. CLAMPING STEERING Sockets of Cyc es, 
Beard’s Cycle Fittings, Limited, and F. Holland, 
Wolverhampton, 

20,631. Tires, The Northern Rubber Company and 8. 
Pegler, Liverpool. 

20,6382, Letrer-poxgs, J. Carr, Bradford. 

20,633. ManuracTuRING Kyire Bianks, J. A. Nutt.— 
(A Johnston, United States ) 

20,634. Propucine Cotron Preces, H. B. Parkinson, 
Bradfo 


20,635. BRoocus, E. Paton, Leeds. 

20,636. Liyks, W. R. Meggeson, W. H. Cummings, and 
G. Pelmear, Middlesbrough. 

20,637. AsTRAGALS for Use in Giazina, A. 8. Douglas, 
jun., Glasgow. 

20,638.{RAISING Buinps, J., A., and D. Skelly, Dunaskin, 
Aryshire, N. 

20,639. BaLL- -GRINDING Macuines, W. H. Lock and C. 

. Pashley, London. 

20,640. GrinpInc Macuines, W. H. Lock and C. W. 
Pashley, London. 

20,641. ASSEMBLING MECHANISM of LiNoTyrE MACHINES, 

H. Lock, W. R. Sreechley, and A. E. Barlow, 
London. 

20,642. ENGRAVING Macutngs, W. H. Lock, J. Place, 
C. W. Pashley, London. 

20 643. Fastener for AtracuMENT to Bows, C. Blair, 
Nuneaton. 

20,644. Necxtizs, C. Blair, Nuneaton. 

20,645. WATERPROOF MATERIAL, E. K. Maussner, 
Pennsylvania, U.S. 

20,646. AcETYLENE Gas Apparatus, R. Abeles, 
London, 

20,647. Prgumatic Tires, J. T. Winckelsett.—(Gum- 
mivaaren Fabrik - Russia - Gebrueder Freysinger, 
Russia.) 

20,648. Revo.tvinc Suirtinc ReExs, B. Corcoran, 
London. 

20,649. Removine Moisture, W. R. Harrison and E. 
Stephenson, London. 

20,650. Dryine Mra, W. R. Harrison and E. Stephen- 
son, London. 

20,651. Suroicat Trusses, E., W., and E. Morse, 


on. 

20,652. Fastentnc Device for Doors, J. W. Bird, 
London. 

20,658. Carp Game, A. R. Gray and T. Okubo, Glas- 


gow. 

20,654. Expanpineo Toot, J. W. Wadkin and D.J. Jarvis, 
London. 

20,655. Skirt, M. Primrose, London. 

eo Enve.ort, H. R. Owen, London. 

20,657. Lapres’ Skirt Hancer, L. ©. Turner, 
London. 

20,658. Batt Brarinos for Bicycies, J. Larchevéque, 
London. 

20,659. Nets, W. J. Wood, London. 

20,660. Stipes for OpTicaL Lanterns, L. Errera, 
London. 

20,661. TgLEPHONIC System, M. Byng and F. G. Bell, 
London. 

20,662 Sewinc Macuinzs, M. Setril, London. 

20, 663. aes Cycie FRAMEs, F. and 8. Langton, 


mn 

20,664. Sace, H. Lovesay, London. 

20,665. Braxr, T. B. Kendell, London. 

20,666. Gyroscopic SteeriInG Mecuanism for Tor- 
PEDOES, J. Whitehead, London. 

20,667. MeasuRING the Cotour InrENsITy of CoLOURED 
Liquips, A. Le Docte, London. 

20,668, SHox for Sap Irons, G. Williams, London. 











20,669. Diat Fexp Mecuanism for Presszs, C. R. 
Garrard, London. 

20,670, Buzacuine Canz, C. D. Abel.—({H. C. Meyer, 
jun., Germany.) 

20,671. GENERATION and TRANsMIssION of MorTive 
Power, H. 8. Elworthy and H. Lane, London. 

20,672. Arc Lamps, T. Séderlund, London. 

20,673. Toy, A. M. Christian, Liverpool. 

20,674. ROLLER Devices for Mars, G. H. Ormsby, 
Live erpool, 

20,675. Sae_is of Arr-TiGHT Corrins, J. Adams, Bir- 
mingham. 

20,676. Drinkine VesseL, D. H. Roller, London. 

20,677. Srartine Exectric Morors, G. Bullock, 
London, 

20,678. Extractinc Greask from Woor, W. Erben, 
London. 

20,679. PortLanp Cement, P. Davies, London. 

20,680. Tannic Extracts, A. Rainard, London. 

20,681. Sesquioxipe of Curomium, R. W. E. Maclvor 

and T. F. Spencer, London. 

20,682. Dampine Postrace Stamps, J. Finney and 8. 
Courtauld, London. 

20,683. CYCLE Sapp.es, The Trent Cycle Company, 
Limited, G. Hardy, and J. Cawlwood, London. 

20,684. SELF-ACTING Brake for TROLLEYS, J. and J. 8. 
Goulding, London. 

20,685. Stipine Coupiine for Raitway Tratys, R. R. 
Harper and J. C. Garnham, London. 

20,686. CaLenpaRS, A. J. Mole and 8. Newy, Birming- 


ham 
20,687. KNIFE-CLEANING Macutngs, 8. B. Cochrane, 
London. 
lst October, 1898. 


20,688. Sxcurrinc Borrite Sroprers, W. 
London. 

20,689. E.ecrric Maonets, C. M. Johnson, London. 

20,690. SrRENGTHENING BotTLE Boxes, K. Robinson, 
Sheffield. 

20,691. Prpz and Tues Jornts, E. Box, London. 

20,692. FasTeNn1nG for Boxgs, H. Brogsitter, Germany. 

20,693. WateR-cLoset Sgats, B. 8. Ince, London. 

20,694. BicycLe Supports, ‘A. T. Fenner and I. Chris- 
tiaansen, Kingston-on-Thames. 

20,695. ANTI-FRICTION Begarincs, R. G. Petway, 
Kingston-on-Thames 

20,696. Cork to DispensE with Corxscrews, W. Henry 
and W. F. Bentinck-Smith, Gravesend. 

20,697. SEPARATING the FIBRE and Woop of Hemp, J. 
Shanks, London. 

20,698. Pans for CULINARY Purposss, J. 8. Edge and 
J. Hall- -Wright, Birmingham. 

20,699. CoupLines for Ropsrs, F. Pretzel, London. 

20, pd VaLves for Water SERVICE, W. G. Potter, 

mi 

20,701. Geatee for CircuLar Saws, W. Best, Bristol. 

20; 702. CycLg-sTgzRING Locks, H. P. Trueman and J. 
Seriv ens, Birmingham. 

20,708. Boor Trezs, W. J. Pick, Birmingham. 

20,704. Hermeticatty Skatinc Cans, F. Bolton, 
Urmston, near Manchester. 

20.705. RatLway SIGNALLING Apparatus, A. Anderson, 
Manchester. 

20.706. CHars Drivinc Gear, P. M. Staunton, 
Dalmeny Howth, County Dublin. 

goo Me SuReIcaL Scissors and Forceps, J. Blyde, 

effi 

20,708. Lasrme Macuings for Boots, W. H. Dorman, 
Stafford. 

20,709. SPREADING INDIA-RUBBER, T. Rowley, Man- 
chester. 

20,710. Metatic Packrnes, J. T. Jepson, Leeds. 

— Meratuic Packine Rive for STUFFING-BOXES, 


Fuchs, 


Gold, Leeds. 
20, iid, Srmmer-cusksrso Macnines, R. Wadsworth, 
ifax. 


20.713. Epicycie Gearine, L. J. Hunt, London. 

20,714. CycLe CHAIN ADJUSTMENT, G. H. Nedderman, 
Oldham. 

20,715. Maxrxo Paper Baas, W. Dickie and W. Inglis, 
G 


20,716. Fasienane Way for Tramways, J. A. Brodie, 
Live 
20,717. Cottectinc Roap Sweerincs, J. A. Brodie, 
Liverpool. 
20,718. Putt-orr Stots for Ratmway Siecnats, J. 
Gooderson, Reading. 
20,719. VENTILATING RaILway Carniaces, G. Darroch, 
gow. 
20,720. REYRIGERATING CHAMBERS for FisHING VESSELS, 
J. 8. Boyle, G iw. 
20,7 a1. MEDICINAL Preparations, D. Gillies, Glasgow. 
20,722. ACETYLENE Gas Lamps, J. F. Colohan, Dublin. 
20, 723. Lapres’ CycLe Frames, G. C. Wright, Coventry. 
20,724. BuLLETIN Boarps, F. Mitchell, Sale, near Man- 
chester. 
20,725. CrrcuLar Bar Linxine Macuings, J. Koehler, 
Manchester. 
20,726. Pins for Cycie Purposrs, A. T. Austin, Bir- 
mingham, 
20, a7 Bosstn Devices for SewinG MACHINE SHUTTLES, 
. O. H. Marquardt, London. 
20, aos. Removine Scate from Borters, E. D. Hop- 
croft, Birmingham. 
20,729. DouBLE-TRAP KitcHEN Sink, J. Dunford, Park- 
stone 
20,730. CHAMPAGNE Bortrtizs, H. Southey, London. 
20,731. Ick-MakING Macuing, A. Camille, London. 
20,732. Sweet Cuarns, W. H. Dunkley, Birmingham. 
20,733. SELF-ACTING SCORE-INDICATING APPARATUS, J. 
E. Austin, London. 
20,734. TELEPHONES and MicropHones, R. Hammer- 
stein, London. 
20,735. ExpaANDING Remers, N. Mason, London. 
20,736. TRawL Gear, J. Gobey and J. Bloomfield, 
London. 
20,787. HorsgsHor, H. W. Hooper, London. 
20,738. Sowrne Pioveu, M. Zivkovic, London. 
20,739. Freep Mecuanism for Arc Lamp Carsons, T. 
Soderlund, London. 
20,740. INCANDESCENT MantLEs, W. P. Thompson.— 
(0. Lenz, Germany.) 
20,741. TRE, F. Heinemann, cw a 
20,742. ILLUMINATED CLocks, G. 8. H. D. Blumberg, 
Liverpoo > 
20,748. MannoLe Covers, W. Mullan, Liverpool. 
20,744. TreaTING SuLpHaTEs of ALumiInA, W. R. 
Ormandy, Liverpool. 
20,745. Fotpine Cuarrs, A. J. Boult.—-(F. 0. Brandt, 
Germany.) 
20,746. FABRIC-DISPLAYING Apparatus, J. B. Reiner, 
London. 
20,747. CYCLE-PROPELLING MEcHANISM, A. H. P. Blunt, 
London. 
20,748. Tires, T. Robertson and T. F. 8, Donaldson, 
Glasgow. 
20,749. BED Rest, D. C. Macdougall, Glasgow. 
20, 750. ConTROLLING Distant Gas Burners, W. Post, 
London. 
20,751. Iskinc Roivers and Paps, E. Enselmier, 
London. 
20,752. Brass Fittines, P. Rockenstein, London. 
20,758. ALTERNATING-CURRENT Motors, W. Langdon- 
vies, London. 
20,754. TIME-RECORDING Devices, H. King, London. 
20, 755. CARDBOARD Boxgs, J. Nerson, London. 
20, ganas Buryers or Lamps, K. Schultz, 
ndon 
20,757. O1t-cootine Stoves, H. Peet, Leicester. 
20,7: ne Heatinc Apparatus for Bur.pivas, E. Royer, 


on. 

20, 739. Workinc Evectric Arc Lamps, La Société les 
fils a’ Adolphe Mougin, London. 

20,760. Pavine, H. Coombs, London. 


Brd October, 1898. 


20,761. VENTILATOR for GREENHOUSES, J. Wilson, Black- 
burn. 
20,762. PNeumatic CusHion for CycL—E HANDLE-BARS, 
H. H. Wilson, London. 
20, es. Moror Cyctgs, J. K. Starley, Somes 
0,764. Brakes, W. Andrews, Birminghan 








—- Frxinc Motors to Cycizs, H. Austin, Wolver- 


— 7 ee Gas Generator, W. Forrester, 
AsSgOw. 
7 Locomotive Encivgs, T. Wilson, Stockton-on- 
ees. 
20,768. Coverine for Rouurrs, F. Bartleet, Manchester. 
20,769. Consuminc SMOKE in Furnaces, J. Teers, Man- 
chester. 
=~ 70. AUTOMATICALLY CHANGING Gear for Bicycles, 
. A. Reeves, London. 
20, aT Pygumatic Brake Mecuanism, A. Edgar, Bir- 
ming’ 
20,772. Ripine Sappgs, H. Verity, Leigh, Lancs. 
20,773. Mecuanism for Workinc BELLows, J. Mossop, 
Manchester. 
— Conpuit for E.ecrric Traction, E. Jennings 
C. E. Malley, Liverpool. 
20, 775. Tain Saget MeTaAL ORNAMENTAL Mounts, F. 
Makepeace, Birmingham. 
20,776. CARRYING thet Gtopgs of Lamps, R. G. Evered 
and E. T. Read, Birmingham. 
20,777. Pumps for Ralsixe Liquips, T. Eddleston, 
Blackburn. 
20,778. Ting, W. G. Wallace, Ayr. 
20,779. Gas Comsustion CHampers, Babcock and 
Wilcox, Limited, and J. H. Harrison, Glasgow. 
20,780. BieacHInc and Puriryinc Paper Puvp, J 
Tait, Glasgow. 
20,781. Cor Cotumns, R. A. E. Murray and E. N. Bray, 
20,782. Bev HERS’ Bark Megat Hooks, E. Simmonds, 
London. 
20,783. Sewino Macuines, ©. E. Brown, Leicester. 
my 784. DRawinGc-orF RoLiers of ComBINING MACHINES, 
Hayton and C. Tempest, Bradfor 
satan AERATING APPARATUS, E. Koenig and M. L. 
Erlanger, London. 
20,786. Rotter PLeasvreE Foor Suing, A. W. F. Brown, 


mdon. 

20,787. Orrer Boarps for Trawt Nets, H. R. Mortell, 
London. 

20,788. CIGAR-MAKING Macuivges, A. J. Boult. —(F. 
Haehnel, Belgium.) 

20,789. CYCLE, C. C. Fontaine, London. 

20,790. GEOGRAPHICAL MopgE ine Tray, V. T. Murché, 
London. 

20,791. Rotter Bgarines, N. G. Kimberley, New 
Southgate. 

20,792. Opgntnc Winpow CasEements, C. W. Hancock, 
Cheltenham. 

20,793. Door-cLosinc ArpLiances, R. Adams, London. 

20,794. ELectric SIGNALLING ApPaRaTus for SHIPs, R. 
von Horvath and M. Cohn, London. 

20,795. COLLAPSIBLE Fiy-proor Disa Cover, E. R. 
Standfield, London. 

20,796. SypHon Borrixys for AERATED Liquips, T. 8. 
Putland, London. 

20,797. AppLicaTion of O11 Cotours, G. de Ranzi, 
London. 

20,798. Printine Pressgs, B. Grosse, London. 

20,799. Surcicay Dressine, J. B. Knight, Leytonstone. 

20,800. Mitkinc Apparatus, H. E. Newton. —(S. 
Kroebe r, Germany.) 

20,801. New Compounns, H. E. Newton.—(The Furben- 
Jabriken vormals F, rg = and Co., Germany.) 

20,602. Mutoscopss, C. Raleigh, London. 

20,803. Music Stoois, x Peters, London. 

20,804. PockET Boxes for Matcues, G. von Reinolts, 
London. 

20,805. Enotne, J. 8. Giffen, London. 

20,806. SELF-BASTING Roastine Paxs, 8. W. Akins and 
C. A. Freeman, London. 

20,07. PREPARATION of BANANA Frere, F. Szymanski, 
London. 

20,808. Removine Pitcu from Pavine Stones, A. W. 
Shepherd, Liverpool. 

20,809. Layinc-orr SHeets from PrinTING PRESSES, 
W. L. Wise.—(Rockstrokh and Schneider Nachfolger, 
Germany.) 

20,810. Hanpies for VeLocrpepgs, E. F. Larsson, 
London. 

20,811. Motor, J. Pender, London 

20,812. TunuLaR Tires for CycuEs, A. Lavelly, London. 

20,813. MatcH Sranps, R. Rouzes and C. Bataille, 
London. 

20,814. Lamps for Szarcu-Licuts, N. F. D. Barbier, 
London. 

20,815. OPEN-HEARTH Furnaces, G. W. Johnson.—{ The 
Wellman - Seaver Engineering Company, United 
States.) 

20,816. SELF - PROPELLED Motor Cars, W. Rennie, 

ndon. 

20,817. ConverTrpLe Cars for Rais, J. A. Brill, 

mdon. 

20,818. BrakE Apparatus for VEHICLEs, H. Spurrier, 
wan London. 

20 819. Tr18, G. H. Gledhill, Halifax. 

20,820. MaGazing Smaci- arms, P. Jensen.—(The 
** Krag-Jorgensens Ge cerkonpagni,” Norway.) 

20,821. Srkam GENERATOR FuRNaAcEs, J. Shipman, 
London. 

20,822. Sprke Heaps for Securine Rats, P. von der 
Becke, London. 

20,828. Exgcrric Arc Lamps, G. Thomas - Davies, 
London. 

20,824. Register, L. P. and H. V. Piaget, and ©. V. 
Edwards, London. 

20,825. Composinc Tyre Marrices, C. D. Abel.—(¢. I. 
Dewhurst, France.) 

20,826. TRANSFER PALuets for Bricks, W. Tattersall, 
London. 

20,827. ADVERTISING ApraRaTus, W. Bray, London. 

20,828. Tires, U. P. Smith, London. 

20,829. Etectric| GENERATORS and Mctors, A. 
Bocquentin, London. 

ee MarTeERIALs for Moutps, J. Brown, 

mndon. 

20,881. Cement, J. Clarke, T. G. Stevens, and J. J. 
Hewitt, Greenhithe, Kent. 

20,882. Licntine Raitway Carriaces, 8. Stiickgold, 
London. 

20,833. Puzzix, A. C. Pearce, London. 

20,834. Sprinc Connections for WHEELS, J. R. Bell, 
London. 

4th Oclober, 1898. 

20,85. Bai-HEaD Fasteninc Lamp Bracket, R. 
Newton, West Hartlepool. 

20,886. Lockinc SropreRED Borries, M. Chapman, 
London. 

20,887. AcETYLENE Gas Generators, A. G. Smith, 

rdeen. 

20,888. SpuR WuHeEEis of Cycizs, W. C. Woodward, 
London. 

20,839. Heatine Liquips, T. Rosethorn, Manchester. 

20,840. FLoaTinc STRANDED VessELs, 8. Lake, Man- 
chester. 

20,841. Srarr-rop, A. J. M. Hurdle, London. 

20,842. Gas Cocks for Street Lamps, A. Streubel, 
London. 

20,843. ADVERTISING BeveraceEs, F. N. 
F. E. Thompson, Manchester. 

20,844. PicrurE Nats, C. Turner, 8. Bott, and F. A. 
Bird, Birmingham. 

20,845. Overtays, W. L. Wise.—(The Dittman Overlay 
Company, United States.) 

20, poe Securine WALL Puares, L. L. Sagendorph, 


Young and 


oar 

20,847. LECTRO Motors and Dynamos, W. Peck, 
Edinburgh. 

20,848. Sigutrnc Appiiances for Fire-arms, T. G. 
Russell, Lewes. 

20,849. Recisterine Ratzs, T. Pickup, Burnley. 

20,850. Trotty Heap of ELecrric Tramcars, J. W. 
Towle, Dublin. 

— ACETYLENE Lamps, W. J. Ginder, Birming- 

am. 

20,852. InsERTING METALLIC Fastenincs, A. G. 
Brookes.—(The McKay Shoe Machinery Company, 
United States.) 

20,853. Hox~pinG Suors while Nattine, A. G. Brookes. 
—1The McKay Shoe Machinery Company, United 
States.) 
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20,854. Fancy Receprac.ss for Trprss, C.J. Niseman, 
London. 

20,855. Driving Gear for WATER VELOCIPEDEs, A. R. 
Mayer, Glasgow. 

20,856. Drinxinc Trovau for Piczons, A. Hateley and 
and T. Bassett, Birmingham. 

20,857. Stencit, T. Moore, Leeds. 

20,853. Currina TaB.x for Cora, W. Elliott and P. 
Higson, Manchester. 

— Hanp Lvuecace Trucks, H. Mitchell, Brad- 
ford. 

20,860. Game Puayep with Batis, J. Johnston, 
Glasgow. 

20,861. Porato Diccer, D. Reed, Manchester. 

20,862. Hinorne of Oven Door, M. White, Wolver- 
bampton. 

20,863. Inontnc Boarps, J. B. Russell, T. Wardrop, 
jun., and J. S. Yule. Manchester. 

20,864. StretcHinc Trousers, &c., W. H. Luther, 
Glasgow. 

20,865. Ixpico Vat, J. Grossmann, Manchester. 

20,866. Boxrs for AERATED WATER Bort ss, R. Rear, 
Manchester. 

20,867. Buinps, J. W. Hull, London. 

20,868. WHrxELs used for ADVERTISINC, W. Mason, 
Barnsley. 

20,869. Screw Srocxs, E. Allday and E. Davies, 
London. 

20,870. PortaBLe Water Fountain, P. Shrapnell, 
London. 

20,871. Bicycie Support, J. Tosler, London. 

20,872. Stup, G. H. Hall, London. 

20.878. ScaveNainc Roaps, J. and A. H. Dobson, 
Lo don. 

20,874. Sroprer for MINERAL WATER Bort ies, J. Allum, 
London. 

20 875. Furnaces, A. J. Boult —(0. D. Orvis, United 
States.) 

20,876. SEcuRING NeEDLEs’ Points, G. Blackburn and 8. 
Jamson, London. 

20,877. Worx Supports, W. E. Burnell, London. 

20,878. AscenpinG a Rorg or Rop, F. W. Hare, Bir- 
mingham. 

20,879. Rermyinc Perrovevo, C. B. Forward and J. M. 
Davidson, London. 

20,880. Spanners, A. T. Austia, Birmingham. | 

20,881. Extraction of Cutcu, A. Wilkie.—{J. K. Wilkie, | 
British North Borneo.) | 





20,944. CusHionep Epce for BiLuiaRpD TaBiEs, D. 
Lindsay, Stockton-on-Tees. 

20,945. ELECTRO-MAGNETIC Macurnes, J. M. Hiley, 
Dundee. 

peo Boitina-pans, G. Morris and J. H. Howell, 

ndon. 

20,947. CoLourine Marrers, W. H. Claus, A. Rie, and 
L. Marchlewski, Manchester. 

20,948. Jig for ConcenTraTING Orés, P. J. Ogle and 
The Thames Mining Machinery Company, Limited, 
London. 

20,949. LeatHER Gear Casxs for CyciEs, C. Bloor, 
Birmingham. 

20,950. Banp Fastener, H. J. Pratt, Birmingham. 

20,951. Spegp Inpicator, A. Walker, Bradford. 

| 20.952. Frreproor BuiLp1nos, J. Richardson, Glasgow. 
| 20,958. Tusk CanpDLEstick, W. J. Coplestone, Kings- 
kerswell, Devon. 
| 20,954. Tents, A. E. Maudslay, Twyford, near Win- 
chester. 
| 20,955. Buckie Lecerna, R. Lesley and W. B. Roberts, 
London. 
20,956. NoN-CONDUCTING MATERIAL. L. Pirwitz and W. 
| Behr, Glasgow. 
20,957. Mortisinc Winpow StILgs, N. N. Haigh, Man- 
chester. 
20,958. Taxrne CoLourRED PxHotocrapu, T. W. Barber, 
London. 
| 20,959. ImpeRiIaAL Cake Fiour, H. P. Rowe, Hamil 
Burslem. 
20,960. WueEts of Trucks, T. F. A. Ash, Gnosall, 
Staffs. 
20,961. Drivinc Gear for Cycigs, B. E. Denham, Bir- 
| mingham. 
| 20,962 Mernop of Tzacnine Music, E. P. Harland, 
London. 
} 
| 
| 
| 


20,963. “OrrgReoaRD” for TRaWL Nets, H. R. Mortell, 
London. 

| 20,964. Racks for Topacco Pipes, T. G. Pudan, 
Lenion. 

20,965. Gas Stoves for Cooxinc Purposss, H. Lisle, 
London. 

20,¢66. Forks and Tones, J. A. and R. R. Craw, 
London. 

20,967. Gztycering, &c, R. E. Green, Pirbright, 
Surrey. 

20 968. Parce, Carrier, A. J. Hewitt, Birling, near 
Maidstone. 


20,882. Dravucut Exciupers, C. E. 8. Sapp, London. 20 969. Sranps for Caxr, W. Soutter and F. R. Baker, 


20,883, NON-SKIDDING PNEuMaTic TirE, M. B. Ryan, | 
London. 

20,884. SrerEoscorss, A. L. Guiterman, London. 

20,885. Parcet Carrier for VeLocipepEs, J. Ewer, 

hford, Middlesex. 

20 886. Hicu-spgep Enorngs, E. E. Wigzell, London. 

20,887. Firrinc for Winpew Curtarys, W. R. Baker, 
Wallington, Surrey. 

20.888. Repropucinc Typg Facss, W. H. Lock and M. 
Barr, London. 

20,889. CaLenpars, W. M. Jones.—({A. B. McMillan, 

United States.) 

20 890. Prope.iinc Cyc.ss, J. B. Jonesand T. Pulling, 
London. 

20,891. Brake Mecuanism for Cycies, H. H. Lake. — 
(The New Departure Bell Company, United States.) 

20,892. Garment SusPENDERS, M. E. Anck London. 

20,893. ADMINISTERING MEDICAMENTS, 8S. L. Simon, 
London. | 

20,894. TrotiEy Ears, The British Thornson-Houston 
Company, Limited.—(H. Geisenhoener, United States.) | 

20.895. Rattway Systems, The British Thomson- | 
Houston Company, Limited.—(W. B. Potter, United | 
States. 

20,896. Cuurns, P. A. Waller, Londor. 

20,897. Lasts, E. Penton, London. 

20,898. Porato Dicegrs, J. E. and R. J. Powell and 
W. Whitaker, London. 

20,899. PREVENTING Coats from Saccinc, W. P. Thomp- 
son.—{D. Nable, New South Wales.) 

20,900. ManuracTuRING Sucar, W. P. Thompson.—(K. | 
Koch, Russia.) | 

20,901. CAR-WHEEL Bianxs, J. A. Facer and H. F. | 
McCann, Liverpool. | 

20,902. Ciganers for Borer Fives, N. B. Hamilton, | 
Liverpool. 

20,903. Burrons, J. Hormby, Liverpool. 

20,904. Conpurts for ELecrricaL Conpuctors, E. &. 














Birmingham. 

20,970. Hanpie Bars for Bicycies, W. Bishop, 
London. 

20,971. Enve orgs, C. Blanke. Germany. 

20,972. TeLerHong, G. L. Andersand A. J. Wilson, jun., 
London. 

20,973. OINTMENT, and C. Redfern, 
London. 

20,974. Rotter Bearines, G. Daniels and G. Gunnell, 
London. 

ag or gaa Cuatn GEARING MEcuanis, H.S. Dingle, 

mdon. 

20,976. Draucnt Exciupers, J. P. Brice, London. 

20,977. Burners, J. A. Ray, London. 

20,978. SiGNALLING Apparatus for CoLLIERIEs, 8. 
Schofield, London. 

20,979. Trivet, W. G. C. Reed, London. 

20,980. Matcu Carp, G. H. Rayner and A. E. Ellen, 
London. 

20,981. THe Box Cosaqueg, 8. R. Fitch, Leytun, Essex. 

,982. BarREL Rackine Apparatus, J. J. Marshall, 

London. 

20,983. ProvectiLes, R. A. Hadfield, London. 

20,984. Burners, A. F. Spooner.—{La Société J. Lacroix 
et Cie., France.) 

iy 7 neat Music Teacuins, E. F. Le Souéf, 

ndon. 

20,986. SecuRIn3 PuLteys on Suarts, H. L. Hermsdorf, 

London. 


K. Jagels 










| 20,987. Grinpinc Sprrat Dritis, H. L. Hermsdorf, 


London. 

20,988. LirHocRaPpHic Macuings, J. C. Halligan and J. 
Ferguson, London. 

20,989. Firisc Composition, G. P. Bickford-Smith, 
London. 

20,990. Firrnc Expiosives, G. P. Bickford-Smith, 
London. 

20,991. PHonocrapus, J. Cohn and J. 8. August, 


Clark, Live 1. | ndon. 
20,905. Expiostves, E. S. Clark, Live: 1. | 20,992. Preservinc Mitkx, N. S. W. K. Buchtrup, 
20,906. CorDaGE and Fiigrs for Spinnina, J. Good, | London. 


London. 

20.907. CoIn-FREED Mecuanism, &c., J. T. Scott, 
London. 

20,908. CycLe Supports, F. Jones.(C. C. Robertson 
and J. H. Jones, United States.) 

20,009. Warez. Huss for Bicycizes, P. L. Hussey, 
London. 

20,910. RatLway Horse Boxes, W. E. Alexander, 
London. 

20,911. Racks for SuspENDING Necktiks, R. Norris, 
London. 

20,912. Feepers for Steam BorLers, J. A. Sumner, 
London. 

20 913. MecHanicaL Musica INsTRUMENT, E.Breslauér, 


20,993. Tires, H. H. Elliott, London. 

20,994. ELectric Recuiatine Switcaes, O. D. Lucas, 
London. 

20,995. GENERATING Gas, H. Colberg, A. Thompson, and 
J. Lion, London. 


20,996. ACETYLENE Gas, H. H. Lake.—(R. Tiirr, 
France.) 

20,997. Sewinc Macuives, H. H. Lake.—(Ladies’ 
Wax Thread Sewing Machine Company, United 
States.) 


20,998. Coverine for Hanns of Cycuists, A. M. Cowling, 
London. 

20.999. WaTER-cLOsETs, J. Bates, Liverpool. 

21,000. Foc SicnaLiinc Apparatus, J. Lloyd, Liver- 
pool. 





London. 
20,014. AXLE- Boxes for Carriaces, E. Breslauer, 
London. 
20,915. Inpicator, J. Neufliess and A. Tanneubaum, 
London. 
20,916. Racinc 
London. 
20,917. Supstrrute for Harr for Laprzs, 0. Kleist, 
London. 


Tracks for AntmMaLs, M. Walsh, 


London. 

20,919. Primary Batreriges, R. J. Crowley, 8. 8. 
Bromhead, and H. Fairbrother, London. 

20,920. Szecurrnc CarriaGe Poues, F. W. Brdsicke, 
London. 

20,921. ADVERTISING AppaRaTvs, The Electric Sign and 
General Advertising Company, Limited, and W. J. 
Blagden, London. 

20,922. Casks, H. C. Williams and C. W. Bagshawe, 
London 

20,923. Lamps, W. Crudgington, Birmingham. 

20.924. Prorectinc Paper Fastener Pornts, 8. H. 
Keeling, Birmingham. 

5th October, 1898. 

20,925. Cycte Huss, J. H. Plant, Wordsley, near 
Stourbridge. 

20,926. Trin Opreners, J. R. Hunt and J. Newton, 
Sheffield. 


Co. Down. 

PHOTOGRAPHIC 
London. 

= Rore WHEELS or PuLteys, J. Teggin, Stoke-on- 
Trent. 

20,930. Bricks and Tivgs, G. Love, Quebec, Co. 
Durham. 

20,931. Repuctinc Vipration in Bicycixgs, T. Jones, 
Birmingham. 

20,932. Hoops for Pzrampuators, V. Harris, Bir- 
mingham. 

20,933. TRaMcaAR Brakg, 8. C. Nutter and J. W. Allison, 
Halifax. 

20,934. STeP-LapDpDER Support, J. F. Flood and H. H. 
Smith, Blackburn. 

20 ProrecTinc Fieitps from Rain, J. H. Potts, 

anchester. 

20,936. Propucinc AcETYLENE Gas, G. Wiltshire, 
Liverpool. 

20,987. CycLz, &c., Huss, F. Hulse and G. Newey, 
Birmingham. 


Suutrers, A. C. Smith, 





20,938. Reparr Outrits for Pneumatic Tirgs, J. Birt- 


wisle, Manchester. 
20,939. Ripine Sappves, P. A. Martin, Birmingham. 
20,040. CARDB?ARD Boxgs, J. P. Kelly, Manchester. 
20,941. Storinc CEMENT, J. Kyle, Dover. 
20,942. Foipine Box, T. P. Bethell, Liverpool. 
20,943. ADJUSTABLE BaLL-H?aP for CyciEs, A. Tucker 
London. 


21,001. FurNack and Dryinc Apparatus, H. Sturm, 
Liverpool. 
21,002. Erecrric GLow Lamp, T. E. Andrews, Bir- 


mingham. 
21,003. Furnace, &c., H. M. and F. Maltby, Bir- 
H. Waud, 


mingham. 

21,004. VAPOUR- DRIVEN MacuHines, W. 
London. 

21.005. ELectric CaBLE Connections, W. T. Henley’s 
Telegraph Works Company, Limited, and R. O. 
Wright, London. 

21,006. Pins, A. G. Herbert, C. F. Crow, and F. R. 
Baker, Birmingham. 

21,007. Kezpinc Coot Gun BaRRELs, W. H. FitzGerald, 
London. 

21,008. Rartway Cars, C, von Thal and R. Weiss, 
London. 


6th October, 1898, 


21,009. Parce, Carrier, M. M. Noble, Cambuslang, 
Scotland. 

21,010. Potato Worker, G. J. Holmes, York. 

21,011. GeneRatTine Steam, W. Smith, Abbots Salford, 
near Evesham. 

21,012. ArracHMENT for Coucnss, E. Spinney, Tun- 
bridge Wells. 

21,013. Water Taps, F. Laming and E. M. M. Smith, 
Spalding. 

“~e — for Szcurine Cycies, G. Oulton, 

jive > 

21,015. Bicycte Pumps, J. G. Cree, Barrow-in- 
Furness. 

— Cy.inper, W. A. Green and J. Scott, Aberyst- 
with. 

21,017. Pins, W. Henry and W. F. Bentinck-Smith, 
Gravesend. 

21,018. CLosrets, M. J. Adams, Leeds. 

21,019. Urrnats, M. J. Adams, Leeds. 

21,020. SoLution, C. O. Weber and T. Taylor, Man- 
chester. 

21,021. Winpow-sasH PuLteys, E. Vaughan, Wolver- 
hampton. 

21,022, Buast Furnace Siac, 8S. P. Bowen, Middles- 
brough. 

21,023. Stzam Generators, J. G. A. Kitchen, Man- 
chester. 

21,024. Pinarores, The Hollin’s Mill Company and T. 
Trevor, Manchester. 

21,025. Lamps, English Irndus’rials, Ltd, and G. E. 
Heyl-Dia, Manchester. 

21,026. SUPPORTING a BANNER ScREEN, M. A. Tribe, 
Glasgow. 

21,027. Gor Ciuss, J. M. Martin, Glasgow. 

21,028. Wetpitess Sree. Cuains, G. 
Glasgow. 

21,029. Corrina CrrcuLtar Hogs in MerAt, J. Miley 
and T. Westgarth, Bradford. 

21,080. CycLe BRAKE, A. Arnell, London, 





Stevenson, 





21,081. Lamp Firrinas, R. G. Evered and E. T. Read, 
Birmingham 


a. 
21,082. Hop Naixs, H. Richmond, Leeds. 
21,038. ApvERTIsSING Devices, W. M. Eckersley, 
Manchester. 
21,084. AcETYLENE Gas Lamps, P. A. Martin, Bir- 
mingham. 
21,085. ATTACHING Prpats to Cycuz Cranks, J. 
Holmes, A. E. Worgan, and 8. Bull, Coventry. 
21,0386. Sreerinc Vesseis, M. Pratt, Newcastle-on- 


'yne. 
21,087. Sreerine VessEts, M. Pratt, Newcastle-on- 


ne. 

21,038. AceTYLENE Gas, J McConechy, Glasgow. 

21,039. Rottinc Mera. Tvuses, T. Hall, Liverpool. 

21,040. InpicaTINeG Spgep, G. K. B. Elphinstone, 
London. 

21,041. Cycie SappiEs, W. Brampton, Birmingham. 

21,042. Spring Brake for Winpow Buinps, J. Hay- 
hurst, Blackburn. 

21,043. ELecrric Meter Systems, The British Thom- 
son-Houston Company, Limited.+#. W. Rice, 
jun., United States.) 

21.044. Prepayment Exectrric Meters, The British 
Thomson-Houston Company, Limited.—(F. P. Coz, 
United States.) 

21,045. Spexp Inpicators for Etecrric Motors, The 
British Thomson-Houston Company, Limited.— 
(4. J. Berg, United States.) 

British Th 


607,164, Woop Grinper ror Puce Makin : 

cp hocheater, Ne files October 28rd, 1896 Bers 
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21,046. ELectric MrTeRs, The 
Houston Company, Limited.—(4. G. Davis, United 
States. 

21,047. a Fuses, The British Thomson-Hous- 
ton Company, Limited.—(W. L. Rk. Bmmet, United 
States.) 

21,048. PrepaymMeNT Etectric Meters, The British 
Thomson-Houston Company, Limited —(#. Allo, 
United States.) 

21,049. TueRMomerTERs, E. Rowland, London. 

21,050. Sarety Fuss, J. G. Dixon, London. 

21,051. Reet Houper, C. and J. W. Gill, London. 

21,052. Reet Houper, C. and J. W. Gill, London. 

21,053. Toy, P. Ingham, London. 

21,054. LigHTING GasLicats, C. Weern.—(0. Ljwng- 
strom, Sweden.) 

21,055. Cuarr-cUTTER GUARD, J. Wesley, London. 

21,056. RoLver Skates, A. R. Jenkins, London. 

21,057. Jomninc EARTHENWARE Pires, C. L. Stiff, 
Halifax. 

21,058. ADsuSTABLE GEARING, C. W. E.and A. M. Towers, 
London. 

21,059. ‘‘SgasrpE in Lonpon,” L. Terrey, London. 

21,060. Borris Storrers, H. Winckler, London. 

21,061. Apparatus for Teacnina Noratioy, E. Silsby, 
London. 

21,062. Mustarp-pot, A. H. Cotton, London. 

21,063. CyciEs, C. Morris, London. 

21,064. Tanninc Skins, A. J. Boult.—(?. A. D. Prost 
and A. Godard, France.) 

21,065. Boot Trees, E. Baker, London. 

21,066. Supports for Hops, J. Reiman and W. Feigl, 
London. 

21,067. Propuctnc Oxycen Gas, F. Brown, London. 

21,068. MeTaL-cuTTING Macuings, M. H. C. Shann, 
London. 

21,069. ACETYLENE Lamps, E. Schad, London. 

21,070. Breech MecuanismM, M. Darmancier and A. 
Dalzon, London. 

21,071. Hay Rakes, H. W. and A. J. Mathers, 
London. 

21,072. Harr-pins, T. Rudd, London. 

21,073. HarpEnine Stone, C. D. Abel.—(C. Westphal, 
Germany.) 

21,074. Extrractine Corks, H. H. Beaumont, J. Calla- 
han, and M. Kaysen, London. 

21,075. ANTHRAQUINONE Dygsturrs, H. E. Newton.— 
(The Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

21,076. Raitway Systems, C. Comstock and W. H. Scott, 
London. 

21,077. Wuee.s of CrcLes and Venicuss, F. Beauchamp, 


mdon. 

21,078. Fasrenrncs for Datvinc Bevts, T. F. Edwards, 
London. 

21,079. Rotary Motors, X. C. L. G. Vandel, London. 

21,080. VaLvEs, J. Metcaife, Manchester. 

21,081. Trovser Guakps for Cycuists, D. H. Lindsay, 
Liverpool. 

21,082. Apparatus for MANUFACTURING SWEETMEATS, 
J. G. Gibson, Liverpool. 

21,083. CyctE Brakes, R., F., and J. Clarke, Man- 
chester. 
21,084. Recetver for 
Thofehrn, London. 
21,085. Liqueryinc GasEs, 
London. 

21,086. Motor Veuicies, H. G.C. Thofehrn, London. 

21,087. Warproses, 8S. 8S. Bromhead and H. Fair- 
brother, London. 

21,088. Dygrno Hair, R. Hoffers, London. 

21,089. Mupouarps for Cycues, J. Withnell, London. 

21,090. Icrinc Macuing for ORNAMENTING CAKES, A. 
Alltree, London. 

21,091. Fruir Szxpers, B. Willcox.—(The Eaterprise 
Manujacturing Company, United states.) 

21,092. BookBINDING Macuings, L. Petterson, London. 

21,093. Guipgs for the Stem of Stamr MILs, Sandy- 
croft Foundry and Engine Works Company, 
Limited.—{J. 7. Richards, India.) 

21,094. FisHinc Tackix, W. and J. J. Hardy, 
London. 

21,095. Waste PrevENTER for Beer Enaines, E. W. 
Jarvis and T. W. Scott, London. 


Liqueriep Gas, H. G. C. 


H. G. C. Thofehrn, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 





607,058. Vatve Gear, L. A. Lang, Yule, N.D.—Filed 
January 24th, 1898. 

Claim.—{1) In a valve gear, the contbination, substan- 
tially as set forth, of a single excentric, a rodless 
strap therefor, a first pivot and a second pivot carried 
by said strap, a pivot fixed near the excentric, a link 
supporting arm mounted thereon, a link pivot carried 
by the free end of said arm, a link pivoted on said 
link pivot, a block adjustable in said link, a connecting 
bar pivoted to the link, and to the first pivot of the 
excentric strap, a connection from the second pivot of 
the excentric strap to said fixed pivot to restrain the 
turning of the excentric strap, and a connection 
between the second pivot of the excentric strap and 


(607 oss] 





said link pivot whereby said link pivot is moved 
toward and from the excentric. (2) In valve gear, the 
combination, substantially as set forth, of a single 
excentric, a rodless strap therefor, a link supporting 
pivot mounted near the excentric and capable of 
movement to and from the excentric, mechanical con- 
nections between said pivot and strap for causing 
said pivot to move towards and from the excentric, a 
link mounted on said pivot, a block adjustable in said 
link, and a connection pivoted to said strap and link 
for oscillating the link upon said supporting pivot. 














taining the faces of the follwers in the same plane 
relative to the surface vf the cylinder, connections 
between the pressers on diametrically opposite sides 
of the cylinder for causing their simultaneous opera. 
tion toward and from the surface of the cylinder, and 
motor devices for actuating said presses, substantially 
as described. 2 


607,195. Vatve Gear For AIR Compressors, F. 7, 
Sederholm, Chicago, Ill.—Filed August 17th, 1896, 

Claim.—{1) A valve gear Comprising in combination 
a valve stem carrying a piston, and a movable dash- 
pot — by the valve gear and adapted to be 
moved away from the sean whereby to allow the 
valve to open and to cushion the valve in the opening 
movement, and to be returned while in operative con- 
tact with the piston to close the valve, substantially 








as described (2) Ina valve mechanism the combina- 
tion with a valve and its stem, of a piston mounted 
upon and moving with said stem, a movable dash-pot, 
a stem connec thereto, a lever for moving the dash- 
pot away from the piston to permit the valve to open 
and to cushion the valve in the opening movement, 
and a spring for returning the dash pot to its closed 
position, said spring acting upon the dash-pot stem, 
substantially as described. 

607,265. Biow-orr Vatve, D. McLean, Chicago, Ill. 

—Filed January 5th, 1898. 

Claim.—(1) The combination with the valve closing 
the blow-off passage, such valve being unaffected by 
the steam pressing against it, of means for moving 
said valve, and the spring F, substantially as — 
(2) The combination with the valve closing the blow- 
off passage, such valve being unaffected by the steam 
pressing against it, of means for both opening and 


607,265.) 





closing said valve, and a spring acting to retain the 
valve in its closed position, substantially as specified. 
(8) The combination with the valve closing the blow- 
off passage, such valve being unuffected by the steam 
pressing against it, of a motor for opening the valve, 
and a spring tending to close it, substantially as 
specified. 
607,315. Insutator, C. L. Wingard, Walla Walla, 
Wash.—Filed April 13th, 1898. : 
Claim.—An insulator constructed of two duplicate 
sections matching to form a tubular body, each section 


607,315] 
Sy 
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having its edges provided with peer poe shoulders 
and each section also having a head provided with a 
notch leading to the bore thereof, through which 
notch the conductor may be , whereby the 
insulator may be placed on the conductor after the 
conductor is in place. 
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Tue final items on the programme of the northern 
excursion for the morning of August 31st were the 
Skutsiir saw and wood pulp mills of the Stora Kopparberg 
Company and the Dannemora iron mines. Skutsiir, 
hich was reached at 8 a.m., is a small natural harbour 
* the Gulf of Bothnia, about ten miles from Gefle, 
ammediately south of the mouth of the Dala River. The 
first mills on that site, built in 1869-70, and destroyed 
by fire in 1874, have been re-built on an extended scale, 
and are now the largest establishment of their class in 
the world, from one to one and a-half millions of logs 
being cut up annually. These are brought from EIf- 
karleby—where the Dala River is obstructed by a fall of 
54ft.—by a canal seven miles in length, to the mill, a 
Jarge timber-framed building of two storeys. The saws, 
nineteen single and five double: frames, are on the upper 
floor, with the edging and finishing machinery below. 
Short ends of planks and other defective pieces, which 
in former years went for firewood, are now very carefully 
selected and converted into many smaller articles, such 
as box boards, building laths, blind rollers and broom 
handles, and staves for small casks, all of which are 
turned out finished and ready for use. The best portions 
of the waste after this selection go to the paper pulp 
mills; waste ribs and slabs are converted into charcoal, 
leaving the shavings and sawdust for raising steam. 

The annual output is about 57,000 St. Petersburg 
standards of boards, deals, battens, sawn and planed 
stuffs, floorings, &c., mostly fir. The deal yards cover 
about 300 acres, with a wharf formed of loaded crib work 
of nearly 2000 yards frontage. The finished work from the 
wills is carried to and from the store yard by railways 
worked by electric locomotives; the total length of lines is 
about 16 miles. Capstans driven by electric motors are 
also used on the wharf for loading the barges which 
carry the timber to the shipping in the harbour, where 
there is a depth of 193ft. From 250 to 300 vessels, 
together of about 160,000 tons, are loaded in the year; the 
largest ship in port at the time was a new iron barque of 
about 800 tons, belonging to Finland. In order to 
shorten the time required by seasoning, & method of 
drying in heated damp air has lately been adopted. This 
is done in a large house about 380ft. by 70ft., where the 
newly sawn stuff, stacked in open piles, is subjected to a 
rapid current of air heated to about 150 deg. Fuh., by the 
exhaust steam of the mill engines propelled by a fan 
driven by an electric motor. About 3} days of this treat- 
ment is sufficient to bring the wood to that obtained by six 
to eight weeks’ exposure to the air without splitting or 
warping, to a similar condition. The small waste from 
the saw mills is carried by the electric railway about 
a mile to the paper pulp works, where it is cut and rasped 
into pieces about an inch long, and passes by a bucket 
elevator to hopper boxes on the top floor, standing over 
a series of steam kiers. In these the broken wood is 
disintegrated by boiling under pressure in a solution 
of sodium sulphate, which dissolves resinous and extrac- 
tive matters, leaving the wood fibre or cellulose untouched. 
This operation is rather an evil-smelling one, owing to 
the ready putrescibility of some of the extractive matters. 
The cleaned fibre when discharged is washed, in a 
large quantity of water passed through copper knoting 
sieves to remove knots, and then goes to a continuous 
paper machine with seventeen large steam drying cylin- 
ders, which deliver it in the form of loose buff-coloured 
board about jin. thick. This is cut into convenient sizes 
for packing and exported. It requires to be reconverted 
into pulp and bleached before it is fit for use in the paper 
mills. The waste liquor from the kiers is boiled down, 
and the residue is heated to redness in a reverberatory 
furnace to destroy the organic matter and recover the 
sodium sulphate, which is used over again. About 9000 
tons of pulp are made annually, and from the remainder 
of the waste nearly the same weight of charcoal, or 56,000 
cubic metres by volume, are obtained. Steam power is used 
in both works, about 1400-horse power in all, about 250- 
horse power being applied through electro-motors. The 
saw-ust and shavings from the different machines are con- 
veyed continuously by carrying bands to hoppers which 
deliver into the fire-boxes or gas producers of the boilers, 
so that the firing is practically automatic. It is pro- 
posed, however, to develope the cellulose branch by 
erecting works for, as the Swedish original poetically 
puts it, “‘ Ennobling the tree into perfect paper,” for 
which purpose paper mills are to be built at Domnarfvet 
utilising a waterfall capable of yielding 15,000-horse, 
power at a cost of about £160,000. 

From Skutsiir to Dannemora, a distance of forty miles, 
over rather a bare country, the journey was accomplished 
in two hours, leaving about 14 hours for inspecting the 
underground workings before the time fixed for the part- 
ingluncheon. These mines, which are remarkable for 
the excellence of their mineral more than for their size, 
have been worked from a very remote period, and have 
passed through many different hands. In 1643 they 
were, together with the associated ironworks in the 
neighbourhood, purchased by Louis de Geer, who intro- 
duced the Walloon forge into Sweden, and the same 
method of smelting has continued to the present time, 
the mines being now owned by and worked for the joint 
account of a body of forge masters, who divide the 
produce, which is primarily employed for making the 
highest class of bar iron for conversion into steel by 
cementation ; but as there is only a limited market for 
this material, about 90 per cent. of it going to Sheffield, 
the ore is now to some extent used for improving the 
quality of Lancashire bar iron and Bessemer steel. The 
mines extend for about two miles in length and 760 yards 
maximum breadth, the area of the workings being about 125 
acres, within which the deposits are scattered aboutin three 
Principal groups, distinguished as northern, central, and 
Southern fields respectively. At different times about 
eighty mines have been opened for the surface cn the 
deposits, but only seventeen of these are now actively 





worked. The largest ore body, that in the central field, 
extends for about 900ft. in a nearly N—S. direction, and 
had a maximum breadth of about 150ft. in the higher levels. 
It is nearly vertical, with a slight westerly dip between 
walls of grey crystalline limestone, which alternates with 
bands of compact felstone or hiillefluita, a rock of about 
the same ultimate composition as a granite, but with- 
out any separation into different minerals. Another 
characteristic associate is a dark-coloured chlorite schist, 
all these rocks being found at intervals as included 
masses or sheets, traversing the mass of the ore as well 
as in the walls. As in most of the historic Swedish mines, 
the older shallow workings have at different times 
collapsed with the formation of deep open pits; the 
largest of these, Stor-Rymningen, covers a large part of 
the central ore field, and there are others of smaller 
size in the northern and southern fields. The walls of 
these pits have on their western sides been carefully 
dressed square and lined with heavy masonry for some dis- 
tance down to prevent influx of water, through the drift 
covering the surface, from the adjacent lake, which runs 
along the whole extent of the mines. The mining is now 
done by overhand stoping under a solid covering. In the 
bottom workings of the central mine, which is 836ft. 
deep, the deposit, about 50ft. broad, is stoped in lifts 
of about 15ft. high, the excavation being filled with 
waste rock. The ground is broken by rock - boring 
machines driven by compressed air, which is slightly 
heated before it enters the machine to prevent freezing 
in the exhaust. The blasting is done with sebastine, a 
nitro-glycerine explosive. The work done by each boring 
machine in the year of 300 days is about 6700 tons of 
rock broken when sloping, or 126 lineal feet when driving 
levels. About 6°3 tons are broken per pound of ex- 
plosive used, or 19 cwt. per foot of hole bored. The 
total weight of stuff raised has varied in the past six 
years between 90,000 and 103,000 tons, yielding from 50 
to 62 per cent. of clean ore, or an average of 50°4 per 
cent. ore and 49°6 per cent. waste. The separation is for 
the most part done by hand, except for the small stuff, 
which is cleaned by magnetic separators. The ore is a 
dull black magnetite, of a compact or very small-grained 
fracture, breaking into regular fragments, often covered 
with thin films of chlorite on the joint faces. The special 
excellence is due, not so much to the yield, which is only 
about 50 per cent. of iron, as to the nearly complete 
absence of phosphorus, and the low proportion of sulphur, 
and in a lesser degree to the character of the associated 
waste minerals, which are of a self-fluxing character, re- 
quiring little, if any, addition of limestone in the blast 
furnace. 
The average composition of the ore is as follows :— 

Fe. LZ S. Mn. CaO. MgO. Al,O3. SiO». 

Northern field ... 48°80 0°001 0°171 0°89 7°62 4°34 1°08 15°32 


Central pe 52°44 0°002 0°027 2°23 5°20 5:66 1°49 9°30 
Southern _,, 53°49 0°003 0°038 2°05 5°50 4°14 2°60 8-90 


Ores of a somewhat similar character are found at 
Stenring, about four miles south of Dannemora, and are 
worked by the same proprietors. The surface covered 
by the ore deposits is computed at 134,500 square feet, 
and of late years extensive prospecting explorations 
have been made with the diamond drill, a total of more 
than 6200ft. of holes having been bored to the end of 1895. 

The works interested in Dannemora having special 
brands for Walloon iron are now eleven in number, 
namely, Osterby, about two miles to the eastward, Gimo, 
Harg, Léfsta, Shomsberg, and Wattholma, lying within a 
radius of 20 miles. Skebo, 25 miles south-east ; Séderfors 
and Gysinge, about 25 miles east on the Dala River; 
Ljusne, about 70 miles; and Iggesund, 135 miles north on 
the Gulf of Bothnia. The last of these is a successor to 
Forsmark, a work that was closed in 1881, when the 
making of Walloon iron was begun at Iggesund; but 
Osterby, Léfsta, and Gimo, were included in the original 
purchase of the mines by Louis de Geer in 1643. The 
pig iron intended for the Walloon forge is smelted from 
the ore previously calcined at a full yellow heat to 
remove sulphur, without flux with charcoal and 
slightly warmed air from 50 deg. to 100 deg. Cent. 
and cast into pigs from 8ft. to 10ft. long, 10in. 
broad, and about 4in. thick in the middle and 2in. at 
the ends. The fining process, which is carried on in the 
original manner, or with very slight alterations, is con- 
ducted in two open fires—the ‘‘ bloomery”’ and “‘ chafery”’ 
of English works in the days preceding Cort’s invention 
of the puddling furnace. The former is a rectangular 
hearth 18in. long, 22in. broad, and 5in. to 6in. deep, with 
a single tuyere sloping about 20deg. Pine charcoal is 
used as fuel, and cold blast at about 2in. pressure of 
mercury. When the fire is made up the ends of two of 
the long pigs of iron are introduced through a notch in the 
back wall, and melt away gradually before the blast. The 
metal being almost free from silicon is rapidly decarburised, 
and stiffens during the melting, so that the working of the 
iron is begun almost as soon as the hearth is filled, and 
in about an hour the ball, weighing from 80 Ib. to 100 lb., 
is lifted and taken to a tilt hammer of about 6 cwt., and 
beaten to an eight-sided bloom or piece, which is then 
brought to a sort of dumb-bell shape by drawing it down 
in the middle under a steam hammer, leaving the ends 
unchanged. A bloom in this condition was formerly 
known as an Ancony, and the thick ends as Mockit 
heads; but these terms are now completely obsolete. 
The corresponding French expressions are Hncrenée and 
Maquette, which are phonetic variations from a common 
origin ; but whether the English or French represents the 
original form is uncertain. Each of the heads is re-heated 
in turn in the chafery fire, and drawn to the forged length- 
wise into a bar under the tilt hammer. Usually the first 
re-heating of the bloom is done in the finery fire during 
the working of the charge of metal; but the practice 
seems to vary in this respect. At Osterby Forge, which 
was visited by a small number of the party, there are 
four fires, two for fining and two for re-heating, which 
are grouped in pairs, each pair having a steam boiler 
above it fired by the waste flame, for raising steam for 
the hammers. The making of Walloon iron is rather a 





wasteful process, especially as regards consumption of 
fuel, about 8} cubic metres of charcoal being required in 
the blast furnace and 17} cubic metres—together equal 
to nearly 4 tons weight—in the forge fires per ton of bars 
produced. The loss on the pig iron converted is 32 Ib. in 
182Ib., which is about equally divided between the firing and 
re-heating fires. The iron is, however, unequalled as a first 
material for crucible steel making, being exceptionally 
low in phosphorus, 0°004 to 0-006 per cent., and remark- 
able for “body,” or the power of standing repeated 
heatings without deterioration. Strangely enough this 
result cannot be obtained when the welding furnace is 
substituted for the re-heating fire, nor can iron of equal 
quality be made by the same process with ores from 
other places, so that this old-world process still flourishes 
to some extent. Withthe visit to Dannemora the excur- 
sions of group A came to an end, and the visitors on 
their return to Stockholm in the evening dispersed in 
various directions, a large number proceeding by train to 
Gothenburg, to join the Argonaut on their return to 
England, where the members of group B, whose proceed- 
ings we shall notice subsequently, had already arrived. 








LAUNCHING MISHAPS. 





Wuite the annals of shipbuilding happily show com- 
paratively few cases of mishap at ship launches attended 
by calamitous circumstances, the frequency of hitches 
and mishaps which just miss having serious consequences 
cannot be denied, although, of course, shipbuilders can 
hardly be expected to advertise occurrences of the kind. 
These mishaps are not confined to shipyards in any one 
district, or yards devoted to vessels of any one class, but 
are widely distributed over even the best regulated ship- 
yards at home and abroad. Mishaps take place, in fact, 
in some of our oldest-established and best appointed ship- 
yards, where the responsible officials are men of long 
experience in launching ships of all classes, and where, 
apparently, every precaution possible to human skill and 
forethought has been duly observed. Doubtless, in 
most of the cases these accidents can be traced to 
their real causes, but in not a few instances they ap- 
pear absolutely inexplicable. There are, of course, 
occasionally mishaps at launches which are not directly 
or essentially connected with, or due to any short- 
comings in preparing for and meeting the problem of 
safely putting a vessel into the water. Several acci- 
dents of this nature unfortunately have been attended 
with most calamitous circumstances. The recent case of 
H.M.S. Albion from the works of the Thames Ship- 
building Company will at once occur to mind, and so 
will the still more calamitous case of the launching of 
the steamer Daphne, fifteen years ago, from the stocks 
of Messrs. Stephen and Sons, Linthouse, on the Clyde. 
Apropos of the Albion calamity on the Thames, it is of 
interest to recall that it was fears of a somewhat similar 
result attending the launch of the once famous, and now 
defunct, Great Eastern that led Brunel into adopting 
launching and checking arrangements, which, in the 
event, became the cause of that leviathan vessel’s 
memorable and protracted stoppage on the ways. 

Although launching mishaps are not rigidly confined 
to vessels of any particular class or even of size, they 
may, in a general way, be said to occur oftenest in con- 
nection with vessels of either abnormal weight or unusual 
lightness, as regards the experience of individual yards. 
In a general way also mishaps may be referred to districts 
or particular yards where the launching facilities are 
peculiar or restricted, e.g., where the method of checking 
and the appropriate declivity and length of ways and 
other matters are intricately bound up or dependent on 
the length of run, depth of water, and other such 
considerations. Miscalculation in connection with points 
of this nature is more frequently at the root of mis- 
haps than anything connected with the skill and caution 
shown in the constructional features of the work of 
launching. Perhaps the most frequent cause of hitches 
—in a measure beyond human foresight or control—is 
the hardening by frost of the unguent on the sliding ways; 
or in certain states of the weather, or of the quality of the 
grease, its exuding too completely from between the two 
bearing surfaces when the weight of a vessel comes upon 
them. 

A brief enumeration of representative examples of such 
occurrences which have received some share of public 
notice may precede whatever further remarks we have 
to make. On the 3rd of August a somewhat awkward 
—but, happily, as events proved, not at all serious— 
hitch took place on the Clyde in connection with the 
launch of the large new Orient liner Omrah from Fair- 
field. Strangely enough, two days later a somewhat 
similar, but even more serious mishap occurred at one of 
the Port Glasgow shipyards, a vessel canting over while 
leaving the ways and sticking fast for the better part of 
two weeks, until, in fact, fresh ways had been laid under 
the vessel. In the Omrah’s case, before she had left the 
ways, and when about three-fourths of her hull were 
water-borne, she was observed to slow down and then 
cease moving. Either this, or she had actually cleared 
the ways when the flowing tide and the checking arrange- 
ments brought her back. In any case her fore end 
settled down on the ways, and she so remained, in spite 
of every effort by the tugs in attendance and others 
requisitioned to pull her off. After relaying short ways, 
adapted to her peculiar position, the vessel was safely 
floated with the next tide, little the worse of her experi- 
ence. The hitch was witnessed by many thousands of 
people cn both banks of the river. The responsible and 
critical work of launching heavy and long ships at Fair- 
field, both for naval and mercantile purposes, has long 
been exempt from anything like mishap; eminent success, 
indeed, having attended the work. It is seventeen years 
since the company had such a mishap as occurred in 
connection with the Omrah, and very curiously the 
vessel in the prior instance was a steamer also 
for the Orient Line. This was the Austral, which, 
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like the Omrah, got off with the following tide. 
The mishap at Port Glasgow took place in connection 
with the launch of the Italiana, a steamer of 3000 tons 
gross, from the yard of Messrs. Robert Duncan and Co. 
No account has been made public of this mishap nor of the 
circumstances which caused it, but it seems to have been 
in some way attributable to subsidence of the ways or to 
a slight collapse of the launching ‘ make-up.” In any 
case the vessel, when about to enter the water, wavered 
from the upright and finally stopped on the ways with a 
heavy list to port. All efforts to haul her afloat proved 
futile, and it was only after lying in this position for 
about ten days, and new ways had been laid under her, 
that the vessel was safely floated. 

These recent mishaps much resemble that which 
occurred rather more than two years ago at the launch of 
the cruiser Dido from the yard of the London and Glas- 
gow Shipbuilding Company, Govan. After being released 
as usual, the vessel proceeded down the ways for about 
three-fourths of the distance, but then took a heavy list 
to port, and in this position finally stopped completely 
with about one-fourth of her length in the water. Tugs 
and other means were employed to dislodge her from this 
awkward position, but all proved futile, and it was not 
until four days later, when the ways had been laid afresh, 
and with haulage arrangements both afloat and on shore, 
that the vessel was safely got off. The accident was 
attributed at the time to the subsidence of the grovnd 
and ways near the water’s edge. The Dido was after- 
wards docked and made good at considerable cost. 

Other and earlier instances of hitches are those con- 
nected with the launch of the first-class battleship 
Ramillies, from the yard of Messrs. J. and G, Thomson, 
at Clydebank; of the P. and O. steamship Himalaya, 
from the stocks of Messrs. Caird and Co., Greenock. In 
the case of the Ramillies, the weight to be transferred to 
the water—about 7000 tons—was the greatest that had up 
till that time—March, 1892—been dealt with, the memor- 
able Great Eastern excepted. Following upon the 
removal of all obstacles to her gliding down the ways 
the huge vessel evinced only the slightest inclination to 
start, and during an hour and a-quarter’s time the distance 
traversed was only some 12ft. or 15ft., in spite of every 
known expedient having been resorted to to help her 
onwards. In view of the tide beginning to ebb, measures 
were about to be taken thoroughly to block the vessel 
against further tardy progress, when, of a sudden, she 
gathered way of her own accord, and from that moment 
went down the incline at a uniformly accelerated speed, 
and plunged into the waters of the Clyde amidst the 
cheers of those of the spectators who had not already 
retired disappointed from the scene. Happily she floated 
freely, and was brought up by the check ropes in safety. 
The principal reason assigned for this reluctance on the 
part of the Ramillies was the hardening of the grease on 
the ways. In the case of the Himalaya, a vessel of 
7000 tons gross register, and up to that time—February, 
1892—the largest steamer ever built at Greenock, the 
hitch was such as to lead to damage of the vessel’s hull 
—fortunately slight, but which might conceivably have 
been most serious. When about half way down the 
incline the ‘‘make up” of the launch gave way at one 
part, which caused the vessel to give a lurch to port and 
damage her bilge plating, portions of it having to be 
renewed. 

Although all the foregoing instances have been taken 
from experience on the Clyde, it must not, of course, be 
thought that the premier river has a monopoly of such 
occurrences. The Wear and the Tyne have each fur- 
nished quite as notable instances of the uncertainty and 
Vicissitude which attend launches into narrow and tidal 
channels; but it is needless to multiply instances, espe- 
cially seeing those already given are representative of 
what is always possible even where large experience, 
exceptional skill, and normal conditions obtain. As one 
would naturally expect—though not, of course, wish—to 
find, the proportion of cases of mishap in shipyards 
abroad is greater than at home; but there is not the 
same kind or degree of attention directed towards such 
occurrences. Cases of mishap might be instanced which 
have taken place in shipyards in Germany, Spain, Italy, 
Russia, and other countries where shipbuilding is carried 
on; but, as already explained, it is useless to multiply 
instances. Let one suffice. In September, 1896, the 
Spanish cruiser Princesa de Asturias, of 7000 tons dis- 
placement, while being launched at Cadiz, stuck on the 
ways, and for more than thirty days all the available 
engineering talent of the Spanish Admiralty was baffled 
in attempting to rescue the vessel from her ignominious 
position. Suddenly and quietly, to the great surprise of 
everybody, the Princesa slipped into the water of her 
own accord, apparently little the worse of her reluctance 
to take the water when it was expected of her. The 
satisfaction naturally felt by the officials was, no doubt, 
alloyed with a shade of vexation that the capricious 
vessel had proved so irresponsive to their painstaking 
coaxings. 

To regard the occurrences of this kind in other coun- 
tries, as has sometimes been done, as showing the lament- 
able inefficiency of naval construction abroad, is neither 
fair nor wise, in view of the untoward and often inexplic- 
able hitches which are so often happening—although not 
always recorded—in even the best regulated shipyards 
at home. Many hitches occur about which not only the 
outside public but those practically engaged in shipyards 
learn little or nothing, yet some of which just miss being 
sufficiently serious to challenge general concern. Ship- 
builders, as has already been said, can hardly be expected 
to give gratuitous publicity to accidents of the kind. 
More, however, can be learned as a rule from failure than 
from success, and it has often scemed to us that nothing 
but practical good would result from more frank and fre- 
quent references being made to such occurrences through 
properly selected channels of intelligence; the technical 
Press or the scientific societies. In view of the growing 
number of firms having to do with huge vessels of the 
dimensions and deadweight of our modern naval and 
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mercantile ships, the need for some discussion of the | in this instance in lines situated parallel to and in th 
causes of failure and of success in ship launching becomes | valley, which would form the point of least resistance, 


more and more imperative. 








THE PLYMOUTH CORPORATION WATERWORKS. | 
| vemns passed alike through the hard rock and the 


Tux necessity for increasing the storage of the water | posed granite. Wherever fissures and cracks appeared, 
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supply of the town of Plymouth involved the construction 
of a storage reservoir, and the construction of the reser- 
voir entailed as an unavoidable consequence the building 
of two dams, named, as we have said, the Sheepstor and 
the Burrator. The former, and smaller of the two, has 
been described and illustrated in our two preceding 
articles, and in the present a cross section of it—Fig. 7— 
forms one of the illustrations. In selecting the site for the 
Burrator reservoir, which, by its natural configuration, is 
exceedingly well adapted for the purpose, an additional 
area of 475 acres was obtained for the gathering ground, 
which perceptibly increased both the yield and the mini- 
mum flow. Without depreciating in the least the value 
of the numerous minor works for the execution of which 








PCWW.Burre - Rest 
Sheepstor vam 3 . 
Top Wate~ Leve/ 708 00 _ ae LO Nee 
de 
nied erial << 
pute from Excavat™ 





Excavation 


sent Ground Line 


> 
2 
~~ Despinel Ercundion 
TTT. a bad 








TVW. 








Cross Section N°6 





el Corcrete | 
Datum imme 600 above OD. 


Fig. 7—-SHEEPSTOR DAM—CROSS SECTION 





the Corporation obtained powers by their Act of 1893, 
yet the construction of the reservoir was unquestionably 
the chef d’wuvre of the whole undertaking. An artificial 
lake rather more than a mile long by half a mile in 
breadth has been—or more correctly speaking, will be— 
created, when the water has run in, on the borders of 
Dartmoor, capable of containing 655,000,000 gallons, and 
occupying an area of 116 acres. The greatest depth of 
the lake will be about S0ft., and when the water reaches 
the maximum altitude assigned to it, most of the natural, 
as well as the artificial, features of the site must inevi- 
tably disappear. It does not seem that any attempt 
will be made to level the bed or slopes of the reservoir, 
and thus the two or three houses, cattle sheds, and other 
agricultural accessories, will be gradually but irresistibly 
submerged. 

The chief interest, at any rate to engineers, in con- 
nection with this important undertaking, will no doubt 


| Consequently the hard roek of which they are Constitute 
was disrupted and ejected outwards in a molten state . 
| broken condition being sufficiently accounted for by th 
| rapid cooling and contraction which would naturally 
occur under the circumstances. It was observed that the 


decom. 


as they did in large numbers along the slopes, ang in 
fact over the whole site of the reservoir, they had to be 
treated very carefully by manual labour. The use of an 
of the modern powerful explosives, or even of the cn 


| paratively mild old blasting powder, was out of the 


question, since the result of their employment would 


| have simply aggravated the very evil it was so imperative 


to remove. 

There were also many irregular joints met with in the 
surface rock, but the bed rock presented a more solid 
appearance. As with the trench of the Sheepstor dam 
the principal difficulty in this trench, which has a depth 
of 17ft. below the river bed, were the vertical seams of 
soft and disintegrated material, which may have been 
originally open joints in the rock. The largest of the 
seams was followed down for some distance, and jt 
will be seen from the section of the trench that it became 
gradually reduced to very small dimensions, while 


| the others have become water-tight at different levels, 


As will be readily understood, the cutting out of the 
cracks and fissures, and subsequently making good the 
work, was rather an expensive and tedious process, but it 
was nevertheless the only satisfactory plan by which the 
certainty could be attained that the dam was homogeneous 
throughout, and rested upon a solid stable rock bed, 
Some 35,000 cubic yards of different kinds of materia] 
were excavated to enable the foundations to be got in, 
which in some parts were carried down to a depth of 50ft, 
below the bed of the river. The maximuin height of the 
Burrator dam, from the lowest point to which the founda. 
tions have been sunk to the coping of the parapet walls, 
is 143ft. 

During the progress of the works, it became necessary 
at a somewhat early stage to divert the river Meavy from 
its ancient channel, and cause it to flow along a new and 
untried course. In the first instance, this was etfected 
by means of a launder, which is shown in one of our 
photographs, and is practically a temporary timber con- 
duit, rectangular in shape, and of a size and general 
design calculated to ensure an easy, rapid, and uniform 
flow to the deviated waters, as is very apparent from 
the photograph. Subsequently, this temporary make- 
shift was replaced by a more permanent substitute, which 
consisted of a tunnel or river culvert 10ft. in diameter, 
made through the dam, and laid at about the level of 
the old bed of the river, so that its waters could find 
an easy access to their new outlet. In its turn, the 
tunnel has been in a great measure dispensed with, for 
two pipes were laid in it, as shown in our illustrations, 
for the purpose of transporting the river water to the line 
of pipes which was previously laid from the site of the 
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GROUP OF VALVES AT TOE OF DAM 


centre inthe Burrator dam which traverses the narrow pass | 


or ravine of thesame name. A longitudinal section of the 
dam—Tl'ig. 8—and a photograph—p. 395—showing the 
overflow arches and upper portion of the work in course of 


construction accompany our text. The dam measuresat the | 
| At a distance of about 100ft. from where the river culvert 


water line 360ft., and is 80ft. wide as a maximum at the 
foundations. This thickness is reduced to 62ft. at the level 


of the neat work, and diminishes to a minimum of 20ft. | 


at the top. Upon the five arches, which have a span of 
25ft. each, a roadway is carried across the gorge beneath. 


Retaining side walls of concrete serve to support the | 
roadway, which has a width of 18ft. in the clear, and a | 


height of 10ft. When describing the Sheepstor dam. 
attention was drawn to the number of vertical veins of 
loose or decomposed rock which were met in taking out 


the trench, and rendered it necessary to carry the founda- | 
| enumerated as consisting of granite in the form of ashlar 


tions down to a very considerable depth. 


It is more than probable that the origin of the veins | 


was some disturbance which cracked the crust of the earth 


| easy internal inspection. 


Burrator to the reservoir at Roborough, and has been 
already described. When the time arrived for allowing 
the reservoir to fill, the inlet end of the river culvert was 
blocked up for good and all by an iron door, and the 
internal portion converted into a solid mass of concrete. 


passes through the dam, a steel pipe 2ft. Gin. in dia- 
meter is laid through it at a different level, which fur- 
nishes a certain supply to the leat, but ultimately will be 
joined up with the pipes feeding the town. At right 
angles to the river culvert there is a tunnel which 
traverses the whole dam in a longitudinal direction. It is 
2ft. Gin. in width and 6ft. in height, so that it allows of 
Manholes 8ft. square and 6in. 
gullies are placed at all points where required. The 
material employed in the construction of the dam may be 


and rubble work and of Portland cement concrete. The 


' backing or hearting of the dam is composed of granite 
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__ 
- come of them weighing over a couple of tons, 
bet vo placed in close juxtaposition but without touch- 
wh “ Each stone before being laid was carefully washed 
6. scraped, bedded in cement, Leaten down by heavy 
ae and then run round with concrete. An especial 
e ture in the construction of the dam was the jointing 
ae ashlar blocks forming the face. At the back of 
the dam, which has to resist the water pressure, the 
ranite blocks have been rebated to a depth of 6in., leav- 
a a space jin. wide for that depth between each of the 
—., interstices were run in with neat Portland 
cement and the joints caulked with a caulking chisel, 
which made an exceedingly strong and staunch piece of 
work, and would render it almost impossible for water to 
enetrate into the core of the structure, although the 
Dy reolation and infiltration of water sometimes appear to 
he irresistible, in spite of all the precautions of engineers 
to contend with them. In all about 45,000 cubic yards 
of masonry and concrete have been utilised in the build- 
ing of the structure. ; | 
When stone of a good quality has once been selected | 
for any engineering work, its use, including cutting and | 
dressing, docs not demand any very especial attention or | 
supervision. But the concrete is a different matter 
altogether, and requires a rigid inquiry, and not only into | 
the nature and composition of all its ingredients, but into | 
the method employed for mixing them, so that when 








| 
forates the concrete in the early stages of manufacture, | 
and by allowing all the air to escape, enables the cement | 
and stones more thoroughly to mix together and amal- | 
gamate. 
There is still a third dam to be built, but it is of small | 
dimensions, and it is situated at the head of the valley. | 
It will be built of masonry, like its great predecessor, and | 
is intended to prevent, in the time of the winter floods, | 
stones, timber, drift, and débris of all kinds which are | 
brought down by the water, from finding their way into 
the reservoir and gradually tending to silt it up. 
By the Act of 1893 the Corporation is obliged to return 


as compensation water to the Meavy 400 gallons per | 
minute, equal to 576,000 gallons per day. To effect this | 


object just below the dam a large weir pool will be 
formed, into which the flood waters from the reservoir 
will flow, and a gauge will be fixed to measure the com- 
pensation water discharged into the river. Retaining 


walls will be built on both sides of the weir pool to lead | 


the overflow and compensation water into the channel 
of the river. It is proposed to utilise the compensation 
water for the purpose of working two hydraulic rams to 
pump the water required for the supply to Yelverton, 
which is conveyed directly from Burrator to Yelverton 
by a separate main 7in. in diameter. Just now the pres- 


sure is sufficient only to supply the lower district of 
Yelverton, but when this work is carried out the highest 
levels of that small neighbourhood will be supplied. 


continuously employed during the five years the works 
have been in progress. It may be mentioned that the 
quarry from which all the excellent granite was obtained 


| for the construction of the works has become the 


property of the Corporation, which may at some future 
time be of great advantage to the town of Plymouth, 
for other purposes than that of carrying out an extensive 
scheme of water supply. The cone valves shown in 
plan and section—Fig. 9—were specially designed by Mr. 
Sandeman for closing the outlet pipes from the re- 


| servoir, and it will be seen that each is divided into 
| three parts, which are faced with gun-metal. There is a 


spindle which runs through the centre of the valve, and 
is actuated by gearing placed in a chamber at the top of 
the dam, whence gun-metal rods and chains passing over 
pulleys raise and lower the spindle as required, and with 
it the separate parts of the valve, which acts as follows :— 
When the valve is required to be opened, the topmost 
part, which is the smallest, is first raised by the spindle 
to a height of 4in., and as this portion of the valve still 
continues to rise, it engages the heads of four bolts which 
are connected to the second portion of the valve, which 
is then raised to a height of 6in. from the third portion. 
By similar means the third part of the valve is lifted 
from its seating toa height of 12in., so that when the 
valve is fully open there are three circular spaces through 
which water can enter gradually the bell-mouth outlet 
pipe. All lateral motion of the different parts of the 
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properly incorporated they may form a compact water- 
tight mass. Consequently, the quality of the cement is 
always one of the chief items of construction which claims 
the first attention and consideration on the part of the 
engineer, and the greatest care is observed in all under- 
takings of magnitude, similar to that we have had under 
our notice, in testing, preparing, and using it. It is 
frequently thought that if the cement be ordered frcm 
a well-known manufacturer of repute, there need 
be no further trouble incurred by the engineer or his 
assistants respecting it. Toa certain extent, so far as 
the mere quality of the cement is conceined, this is true, 
but it often occurs that the cement turned out by one and 
the same manufacturer is, through no fault of his, not 
always of the same quality. It is perfectly well known 
that it is a very difficult matter for any cement manufac- 
turer to ensure the delivery of a large supply of that 
material which shall be of a perfectly uniform character. 
Again, cement of the same quality is not always required. 
For a certain class of work not only may the cement be 
of not so high a standard as for other descriptions of 
work, but the concrete made from it may be mixed in 
weaker proportions. Engineers and architects have 
become so accustomed to rely upon cement concrete as 
their sheet anchor in building, that they are often very 
reckless in the use they make of it and the proportions 
in which they mix it. It may not perhaps be generally 
known that some excellent quay walls, which have stood 
for years, were built at Copenhagen of cement concrete 
in the proportion of one of cement to eighteen of sand 
and broken stone. In the Burrator dam, which 
demanded that only materials of the best quality should 
be used, and workmanship of the first class adopted, 
every precaution was taken to ensure that the cement and | 
the conerete made from it should possess every qualifi- 
cation for the duty required of them. | 
_ When the cement arrived on the works, it was placed 
in a large store, from which it was transferred as required 
to the airing shed. After being thoroughly desiccated 
and aired, it was spread successively on three floors, and | 
transferred from one to the other by an ingenious 
mechanical arrangement until the close of the process, | 
when it dropped into a hopper, and was transported to 
the site of the works ready for use. It was then tested | 
to ascertain its tensile strength, and the concrete made 
with this cement was found to withstand a pressure of 
500 lb. to the square inch. Its weight per cubic foot 
averaged about 150 Ib., almost equalling the density of 
granite, which weighs 166 lb. per cubic foot. This is 
manifestly a very important point, because one of the 
objects aimed at in the construction of the dam was to 
obtain as heavy a mass as possible. The exceptionally 
eavy specific gravity of the concrete was secured by the 
use of a spiked rammer, invented by Mr. Sandeman. In 
the manufacture of concrete there is a great liability of 
alr getting into it, and the air bubbles naturally impair 
the strength of the stone. But the spiked rammer per- 
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Fig. 8-BURRATOR DAM—LONGITLCINAL EEC™ION 


It has been calculated that the greatest flood which 
might occur would not reach above the level of the crest 
of the dam to a greater height than 2lin.; but that 
would be more than sufficient to project downwards a 
volume of water forming a waterfall of great beauty and 
grandeur. During great winter storms the flow of water 
along the old course of the Meavy, on the down-stream 
side of the new dam, was frequently very heavy and 
violent, and one benefit conferred by the Burrator 
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valve is prevented by guides. When it is required to 
close the valve the operation is reversed. 

In addition to the area of land forming the actual site 
|of the reservoir, the Corporation has acquired some 
240 additional acres adjoining it, in order to protect 
their rights and prevent the possibility of pollution. 
| Including the piping of the leat, the construction of the 
two dams, and the land and easements, the original 
'estimate for the whole work was £150,000. Generally 

speaking, the engineering 

works have been kept 

pesian ae within the estimated 
] ree amount, though the 
or of Bellmouth Sheepstor dam, owing to 

j . its excessive depth, has 

been necessarily more 

costly than was expected. 

5 Soon after the commence- 

o ment of the work the 
Council decided to raise 
the masonry dam to the 
full height allowed by Act 
of Parliament, and this 
has added 3ft. to its 
height and £4000 to its 
cost. Besides, the 240 
acres of additional land 
purchased was entirely 
an expense not contem- 
plated when the Act was 
passed, and the cost of 
obtaining the Act itself 
amounting to some £7400. 
Altogether, when all the 
items are summed up, it 
may be found that the 
original estimate of 
£150,000 has been in- 
creased by some £20,000 
or £25,000. 

We are indebted for 
much valuable informa- 
tion, and for the illustra- 
tions in our three articles, 
to the courtesy of Mr. 
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reservoir will be the checking and, in some degree, | Edward Sandeman, M. Inst. C.E., the water engineer 


the regulation of these sudden and impetuous torrents. 
The Burrator reservoir has been just five years in 


building, the first block of stone quarried to form the | 


| foundation of the dam having been blasted at the Fishing 


| Feast on August 9th, 1893. As is generally known, the | 
| Corporation have carried out the work without the inter- | 
Mr. E. Sandeman, M. Inst. C.E., | 


vention of a contractor. 
the water engineer, who designed both dams and prepared 


the whole scheme, has personally superintended their | 


construction, while Mr. J. Mansergh, M. Inst. C.E., has 
‘acted as consulting engineer. Over 400 men have been 


, to the Corporation of Plymouth. 


The Mayor, Mr. 
J. T. Bond—who has had a small neat bronze 
medal struck to commemorate the event—and the 
Corporation are to be congratulated on bringing to 
so successful an issue a great public undertaking, which 
will supply their town with an ample and constant 
supply of water for at least the next generation. In 
crowning the parapet wall of the Burrator dam, with 
the memorial coping stone, it may truthfully, and, 
in this instance, literally be said, Finis coronet 
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ORPEDO BOAT DESTROYERS FOR THE UNITED 
? STATES NAVY. 

4, yesult of the victories gained over Spain in the recent 
- will be that the United States navy will have to do 
guard duty 1 
fo cover, and in 
a greater naval 
onstruction 0 2 
cones ‘retaining in its service many 4 
‘olliers, &c., which were purchased or chartered for service 
suring the war. Tenders have been invited for three battle- 
= a cad we are enabled tv present herewith—-see supple- 
san particulars of the engines of the latter boats, the 
tenders for which were opened in August. 

These torpedo boat destroyers will be the first vessels of 
their kind in the United States navy, and are classed as Nos. 1 
to 16. They will be of about 400 tons displacement, and not 
exceeding 435 tons. The trial trip displacement, which will be 
the same, must include an allowance of 15 tons for ordnance, 
95 tons for coal, and 12 tons for crew, stores, equipment, &c. 
The builders are to guarantee a speed of at least 28 knots per 
hour, and any boat failing to make this speed during a two 
hours’ run will be rejected. The boats are to have good free- 
poard and good seagoing qualities, and must be designed to 


view of this, as well as of the policy in favour of 
force, the Government has decided upon the 
f a number of warships of different classes, 






Half Section 
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operate at high speed in a seaway. Hach will have twin 
Screws, vertical engines, water-tube boilers, electric light and 
search-light, and coal bunkers of at least 100 tons capacity, 
80 arranged as to afford some protection to the engines and 
boilers. The battery will be composed of seven rapid-firing 
guns on the deck or conning towers, with about seven tons of 
ammunition. On the midship line will be mounted two 
20ft. torpedo tubes for 17ft. torpedoes, weighing in all four 
tons. A space below will be required for stowing the two 
spare torpedoes and four war heads. There will be two 
conning towers, the forward tower being of 3in. nickel steel. 
The guns and mounts will weigh about eight tons, and the 
total ordnance weight will amount to 24 tons. There must 
be space for berthing sixty men and four officers, and for stow- 
ing twenty days’ provisions. The cost is not to exceed £59,000 
for each destroyer, and they must be built in eighteen 
months, 

The twin screws will be driven by a pair of vertical, in- 
verted, direct-acting, triple-expansion, four-cylinder engines, 
of 8000 indicated orse-power each, when running at 327 


revolutions per minute, and having a steam pressure of | 


250 lb. per square inch at the engines. There will be two 
low-pressure cylinders, and the cylinder diameters will be 
20fin., 32in., 38in., and 38in., with a uniform stroke of 22in. 


€ arrangement of the cylinders, beginning forward, will be 
as follows :-— 


Starboard engine. Port engine. 
Second low-pressure First low-pressure 
Intermediate High-pressure 
High-pressure Intermediate 


First low-pressure Second low-pressure 





in a much larger field than it has hitherto had | 


of the transports, | 


lve torpedo boats, and sixteen torpedo boat de- | 


The cranks will be set at 90 deg., the high and first low- 
| pressure cranks being opposite, and the intermediate and 
second low-pressure cranks also being opposite, with the first 
pair at right angles to the second pair. The weights of the 
pistons will be such as to make the weights of the recipro- 
cating parts the same for all the cylinders, the weight of the 
air-pump pistons and the parts which actuate them being 
taken into consideration. 

All the main valves will be piston valves, double-ported 
fer steam, each cylinder having two valves, except the high 
pressures, which will have but one each. These valves will 
be worked by Stephenson valve gear, with double-bar links. 
The engine frames will be of vertical forged steel columns, 
well stayed by diagonal braces. The bed-plates will consist of 
a separate steel casting for each bearing, all supported upon 
and bolted to two fore-and-aft plates, which form part of the 
| engine keelsons, and are built into the hull framing. The 
| propellers will be right and left-handed, of manganese bronze. 

The crank shafts will be hollow, and made in two sections. 
Steam will be supplied by four water-tube boilers—see page 
390—carrying a working pressure of 300 lb., two being placed 
forward and two aft of the engines. The grates will not be more 
| than 7ft. long, and three of the boilers will have 604 square 
| feet of grate surface, while the other will have but 734ft. The 


] 


| total grate surface will be 315 square feet, and the total 
Each boiler will have its 


| heating surface 17,768 square feet. 


Dises of Rolled | 
Mangenese Bronze $2 thick 


















valve chests will have cast iron liners forced in, the liners being 
‘»,in. thick, and polished with emery to an internal diameter of 
12in. for the high-pressure and 13in. for the other cylinders. 
The valve chests will have cast steel covers, and each will be 
fitted with a 2in. adjustable spring safety valve, loaded to 
270 Ib., 120 lb., and 50 Ib. respectively for the high, inter- 
mediate, and low pressure engines. 

The piston valves will be of cast iron, double-ported for 
steam, and finished all over. The high-pressure cylinder will 
have one valve, and each of the other three cylinders will 
have two valves. Each valve will have two heads or 
pistons, the distance between these being such as to give the 
required steam and exhaust lap. The low-pressure valves 
will be hollow, the two heads of each valve being connected 
by a 72in. brass pipe, forming a passage for steam through 
the valves. The two heads of each high-pressure and inter- 
mediate valve will be connected by a finished steel tube- 
distance piece, upset at the ends and screwed into the heads. 
The valves will not have any packing rings, but will be 
turned and polished with emery to fit their liners exactly. 
The valve stems will be of forged steel, 1?in. diameter. 

The main stop valve will be 8in. diameter, balanced by a 
steam piston, and having a 1}in. by-pass valve for warming 
up and slow running. 

The pistons will be of dished form, with /,in. clearance in 
diameter, each piston having two cast iron packing rings jin. 
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own smokestack or funnel, and there will be two blowers in 
| each fire-room. 
There will be four main feed pumps, one in each engine- 
| room, and one in each fire-room, while in each fire-room 
| will also be an auxiliary feed pump, and in each engine-room 
| @ fire and bilge pump. The main pumps will have a rated 
capacity of 150 gallons per minute. The water level in each 
boiler will be controlled by a feed regulator. The ashes will 
| be discharged overboard by hydraulic jet ejectors. Hach 
| main engine will have a tube surface condenser, with a cool- 
| ing surface of 3470 square feet measured on the outside of 
| the water tubes. The auxiliary equipment for each engine 
| will include two double-acting vertical air pumps, driven 
| from the crossheads of the high-pressure and intermediate 
cylinders, and a centrifugal circulating pump for the con- 
| denser. 
| _ The weight of all machinery, boilers, auxiliaries, condensers. 
| pipes, tanks, water in boilers, tools, and spare parts must not 
| exceed 190 tons. 
| Each cylinder will be cast separately, the castings, in- 
cluding the lower heads, valve chests, steam ports and 
| passages, and brackets for the supports. The metal will be 
| iin. thick in the barrel of the high and intermediate-pressure 
| cylinders, and }gin. for the low-pressure. The steam nozzle 
| for the high-pressure cylinder will be Sin. diameter, and all 
| the steam passages will have the scale removed by pickling. 
| The upper cylinder heads will be of j}in. cast steel, with 
stiffening ribs, these heads being secured by fin, steel studs, 
| The cylinder clearance will be jin. at top and yin. at 
bottom. Each cylinder will have a 2in. relief valve. The 
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. 1—AMERICAN TORPEDO DESTROYERS—DETAILS OF AIR PUMPS 


by };in., sprung in without followers. The high-pressure 
piston will be of cast iron, the others of forged steel. The 
piston-rods will be of hollow forged steel, 2}in. inside and 
4tin. outside diameter, with the crossheads forged on, and 
fitted with brass slippers, lined with white metal on the go- 
ahead side. The connecting-rods will be 46Zin. long between 
centres, 3jin. and 4gin. diameter at either end, with a 2}in. 
hole through the entire length. The crosshead pins will b2 
Thin. diameter with a 23in. hole. 

The cylinders will be supported by twelve forged steel 
columns 3}in. diameter, and horizontal stresses will be taken 
up by diagonal braces 2iin. diameter, secured to lugs on the 
crank shaft bearing castings, and to pins in the column 
brackets. The columns will be stiffened by horizontal tie- 
bars, and the strong back for supporting the crosshead guides 
will be of cast steel, of channel section. 

The crank shaft bearings will be of cast steel, with bottom 
brasses only, the caps serving as the top brasses. The bearings 
will-have a total length of 6ft. 4in. 

The crosshead guides will be of the slipper type, of cast 
iron, cast hollow for the circulation of cooling water. The 
backing guides, of forged or cast steel, will be bolted to flanges 
on the go-ahead guides. 

The valve gear will be of the Stephenson type, with double- 
bar links, all valves being worked direct. 

The excentrics will be of cast iron, made in two parts, and 
fitted with composition straps on forged steel rods 3ft. 1lin. 
long between centres. Each link will be suspended from an 
arm of the reversing shaft by forged steel suspension links. 

The reversing gear—Fig. 2—for each engine will consist of a 
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steam cylinder and an oil cylinder toactasadashpot, thepiston | Steam will be supplied by four boilers of the coil, sectional, | torpedo boat, and £59,000 for each destroyer. ‘The follow; 
rod passing through both cylinders. The steam cylinder will | or tubulous type, to be approved, built for a working pressure | is a summary of the tenders :— Owing 
have a piston valve worked by a system of differential levers, | of 300 Ib., and having a total of 315 square feet of grate sur- ; 
the primary motion being derived from the hand lever on the | face, and 17,768 square feet of heating surface. Plates and 3 y 
working platform, and the secondary motion from a pin on rivets will be of open hearth steel. Tubes of lin. diameter 23 Price per od Price per 
the crosshead of the reversing engine. The slots in the arms | will be No. 12 B.W.G. in thickness, and No. 11 for tubes of #2 | torpedo boat. Eg torpedo boat 
of the reversing shaft will be of such length that the cut-off | 1fin. and 1}in. diameter. The four smokestacks will be oval, 2° Bw | dectroyer, 
can be varied from 0°5 to 0°7 per cent. of the stroke. | of No. 12 steel, having an area of at least one-eighth that of Kae ae ccm 
All the shafts will be of steel, forged solid, and then drilled. | the grate. Each will have a casing of No. 16 steel, leaving Knots} £ £  \Knotsl gS 
The crank shaft of each engine will be in two sections, | 2}in. jacket. In each fire-room will be a hydraulic ash ejector, | Bath Monnaie - 294 |32,200 to 32,000 | 20 58.400 to 58109 
8ft. llin. and 9ft. 10in. long, with two cranks on each, the | and two blowers with runners 54in. diameter, and 14in. wide ar her tail “* *'! 7 leg o00 to 9.600 | soy (oo 800 to 80.800 
sections being bolted together by coupling discs. ach shaft | at the tips, each blower being driven by a two-cylinder engine | DialogueandSon .. ... — | ° et 20° ae ane * 56,400 
will have seven journals, 9$in. by 14in. long. The sequence | or by a rotary engine, the steam consumption not exceeding ne: gry nainaggall 26 88,600 to 32,000 28 58/600 to Ppa 
> un io} _— ; = g | 5 X . tha ; su | INC? anc .. (a Be - om x 56 te 
of the cranks will be high-pressure, intermediate, first low | 50 1b. per horse-power when running the blowers at their | Wi"; Sane” a 26 |82,000 to 22,952 = open to 500 


pressure, and second low-pressure. 
shaft will be fitted with a worm wheel and hand-turning 
gear. 


The inner end of the | 


The thrust shafts, line shafts, and stern tube shafts 


will be 7gin. diameter, with 4fin. central holes, the thrust | 


shaft having eleven collars lin. wide, 11gin. diameter, 1}in. 
apart. The propeller shafts will be similar, but cased with 
composition jin. thick, shrunk and pinned on, the end of the 


casing being tapered and finished to a wavy outline, so as to | 


minimise the danger of grooving the shaft by corrosion. 


| steel pipes, with forged steel flanges. 


maximum speed. 

The distilling apparatus will consist of two evaporators 
and a distiller. Hach evaporator will contain at least 60 
square feet of tube heating surface, and have a maximum 
capacity of 1500 gallons of water per 24 hours. The distiller 
will have 16 square feet of tube-cooling surface, and a capacity 


| of 200 gallons of potable water, at 90 deg. Fah. per 24 hours. 


The main steam pipes will be seamless drawn or lap-welded 
The thickness of copper 


There will be two struts or stern brackets on each side of the | pipes for steam, exhaust, feed, suction, &c, and for water 


hull. 
The thrust bearings will be of cast steel, with white metal 


lining for the collar spaces, and cored for circulating water | 


outside the oil box. The stern tube bearings will be of white 


pipes without pressure is found by the formula 
Px 2. 2 
8000s «16 


metal, run into a composition sleeve around a mandril, and | P is the pressure above atmosphere, and D the inside diameter 


not bored, these sleeves being fitted into cast steel casings. | of the pipe. 


For steam pipes and suction from boilers, P is 


The inboard sleeve will form the stern tube stuffing-box. | 300 1b.; for feed pipes, 450 lb.; for fire service and feed and 
The inb>ard bearing will be 30in. long, and the outboard or | bilge suction, 100 lb.; for water pipes without pressure, 50 Ib.; 
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Fig. 2-AMERICAN TORPEDO DESTROYERS—VALVE GEAR 


bracket bearing 24in. long. The stern bracket bearings will 
be similar, and the after bearing of each stern tube and 
stern bracket bearing will be fitted with zine protecting 
rings. 

Each engine will have a cylindrical condenser, 4ft. 3in. 
diameter, with a shell of sheet brass, No.10 B.W.G. The 
tube sheets will be of in. Muntz metal, with screw glands for 
cotton tape packing. [Each condenser will have 2292 tubes, 
Sin. outside diameter, of No. 20 seamless drawn brass, 
ft. 3in. long between tube sheets, and {%in. pitch centre to 
centre. The cooling surface will be 3470 square feet, 
measured on the outside of the tubes. Tubes will be 
omitted in the upper part of the condenser, to form a V-shaped 
passage or trough, the object being to distribute the steam 
uniformly over the entire cooling surface. A 2in. spring 
safety valve, loaded to 20 1b., will be placed on the condenser. 

Two double-acting vertical air pumps, Fig. 1, with cylinders 
12in. by 6in., will be worked from the high-pressure and inter- 
mediate crossheads. In the centre of each cylinder will be a 
port, jin. wide, extending all round, and connecting with the 
suction chamber, the thickness of the piston being such as 
to give a full port opening at each stroke.. There will be no 
suction valves, the piston itself acting as such a valve. 

Hach condenser will have a single inlet water-balanced 
centrifugal circulating pump, with runners 20in. diameter, 
and capable of discharging 2000 galions of water per minute 
from the bilge. It will be driven by a vertical slide-valve 
engine, with a single cylinder 43in. by 5in. In each engine- 
room will be a feed tank of 200 gallons capacity, a part being 

_ fitted as a filter. There will also be reserve feed-water tanks 
of 2000 gallons capacity. Also galvanised tanks for 300 
gallons of oil, and a locker for 100 Ib. of waste, 
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for exhaust pipes, 20 lb, if less than 4}in., or 50 Ib. if over 
44in. diameter. The thickness of steel steam pipes is found 
by the following formula, in which P is the boiler pressure, 
D the inside diameter of pipe, and T the thickness in inches : 
Px D eA 
10,000 * 

The safety valves, main boiler stop valves, and main steam 
stop valve at engine-room bulkhead will have suitable gear 
for working them from the deck. 

The boilers will be tested to a pressure of 450 lb. by filling 
them quite full of water and then applying heat. This will 
be done before the boilers are put in the ship. Steam and 
feed pipes, valves, feed pumps, &c., subjected to boiler 
pressure will also be tested to 450lb. After being erected, 
the boilers and pipes will be tested by steam to 325 lb. 
pressure. The cylinders will be tested by steam to 360 lb. 
for the high-pressure, 175 lb. for the intermediate, and 90 lb. 
for the low-pressure. 

The boilers will be painted with two coats of brown zinc 
and oil, and when in place the parts will have one coat 
of black. All engine work not finished will have two 
primary coats of brown zinc and oil, and after erection in the 
ship will have two finishing coats of approved colour. The 
shafting, when in place, will have two coats of red lead and 
oil, and two coats of black paint. 

The tenders were open on August 23rd, but were very com- 
plicated, some being based upon the Government plans, and 
others upon special plans submitted with the tenders. The 
price alsu varied according to the number of vessel; con- 
tracted for, the law authorising the construction of the ships 
providing that not more than four should be built by any one 
firm. The cost is also limited by the law to £34,000 for each 


+ 


Maryland Steel Company 58,800 to 56,400 
, 56, 


George Lamley .. . 26 32,580 to 29,880 ns 
Lewis Nixon +s +. **) 26 |83,€00 to 33,000 — 

Harlan and Hollingsworth) — — 29 158.800 to ne « 
Fall River Engine Com- °®,500 to 53,209 
_ eae 2,8 81,86 30 57,2 r 
on Rasine and Power , Penne 30 97,200 to 54,400 

Company .. APS 57,000 
: 80 46,000 
Richard B, Peyton .. ...0 — | _ / 35 55,000 

\ 40 (59,000 


For the preceding particulars we are indebted to the 
Government specification. The designs, although on the 
whole excellent, present some features not to be found in 
English practice, and perhaps open to criticism. The stoke. 
holds are only about 10ft. 8in. long, which seems very short 
and willmake firing a difficult matter, particularly as there 
are in each stokehold two horizontal overhead fans, which 
will require a great deal of regulating to make them work jn 
unison and supply sufficient air. The United States designer 
appears to be ignorant of the fact that these fans will « pull 
against each other,” unless they are driven at just the right 
speeds; so that air may be escaping from the stokehold 
through one, while it is being forced in by the other, 
The arrangement of cylinders is similar to that used by 
Schlick, viz., a low-pressure cylinder at either end, and the 
high-pressure and mean-pressure in the centre. The cranks 
however, are placed opposite each other in pairs, no attempt 
seeming to be made to adopt Schlick’s mode of balancing by 
placing the cranks at different angles. They are all at {0 deg, 
and 180 deg. The main bearing girders depend on the hull 
for their longitudinal connection, as there are no longitudinal 


girders. In this respect both destroyers and boats, which 
we hope to illustrate in a future issue, agree, and 


there is the same elaborate system of trussing used to 
stiffen the engines. Link motions and steam reversing gear 
are also similar to the torpedo boats, viz., double bar links 
and direct steam starting gear. This system is also coming 
into force in England. 

There are two vertical air pumps to each set of engines 
worked by ordinary levers and links of the high-pressure and 
mean-pressure crossheads, These pumps are double-acting, 
on the same plan as adopted in the torpedo boats. The 
suction orifices are in the centre of length of the barrels. 
The very deep pistons or buckets work up and down across 
the suction ports, each end of the pump thus forming an 
“Edwards” or ‘“‘ Darkes”’ air pump. The upper half of the 
pump has a set of vertical valve washers, and the lower half 
a set of inverted valve washers. We must await trials before 
judging of the merits of this peculiar pump arrangement, as 
we are not aware that the Edwards air pump has yet been fitted 
to such high-speed engines. There does not seem to be any- 
thing special about the surface condensers ; they have each 
their own centrifugal circulating pump. 

We may say of the general arrangement of machinery and 
boilers of these destroyers—see page 390—-that although 
taking up a great length in the vessel, there are compensating 
advantages, viz., capital subdivision by water-tight bulk- 
head; ; short steam pipes to connect the boilers to engines; 
the engines are each in a separate water-tight division, with- 
out the danger to stability of a longitudinal water-tight 
bulkhead. The stern of the vessel—see page 390—seems to 
be quite on Messrs. Thornycroft’s plans, although there do not 
seem to be twin-rudders, but only one on the centre line. 








THE INstiTUTION OF Civil. ENGINEERS.—The prize list of the 

Institution of Civil Engineers for 1897-98 is as follows, The 
awards will be presented at the Institution on Tuesday, November 
Ist, 1898, at 8 p.m. Telford medals and premiums: A. HI. 
Preece, London ; and H. C. Stanley, Brisbane, Queensland. Watt 
medals and premiums: H. L. Callendar, M.A., F.R.S,, London ; 
and J.T. Nicolson, Montreal, Canada. George Stephenson medals 
and premiums: Whately Eliot, Plymouth; W. 0. E. Meade- 
King, London ; and W. P. Marshall, Birmingham, The Crampton 
prize: E. W. Anderson, Erith. Telford premiums: L, B. Atkin- 
son, Cardiff; Henry Fowler, Horwich; W. L. Strange, Bombay ; 
KF. J. Waring, C.M.G., London; D, W. Brunton, Denver, U.5.; 
Wilfred Airy, M.A., London; E. M. Bryant, B.Sc., Newcastle-on- 
Tyne; D, B. Butler, London; and H. V. Champion, Victoria 
The James Forrest medal: W. L. Brown, M.Sc., London. Miller 
wizes: C. E. Wolff, B.Sc., rae A. D. Keigwin, Ashford ; 
Harold Williams, Kingston ; J. T. Morris, London ; H. C. Adams, 
Birmingham ; H. 0. Eurich, Bradford ; B, K. Adams, Colombo ; 
A, B. E. Blackburn, Wednesbury ; Thomas Carter, Newcastle ; 
P, F. Story, Manchester; D. E, Lloyd-Davies, Bewdley ; and 
Wilfred Hall, B.A., Corbridge-on-Tyne. 

INDIAN Rattway Revort,—The Administration’s Report for the 
official year ending March 31st last, has now been published in Eng- 
land by order of the Secretary of State. The following particulars 
are given of the Mandalay-Kunlon section of the Burma Railway :— 
Work was in progress in April, 1897, on the first four divisions 
of the railway — up to mile 200 — but in August, owing to 
the delay caused by the suspension of work at the Cokteik 
Gorge, it was not considered advisable to carry on works tov far 
ahead, and the fourth division was abolished, construction being 
restricted to the length between Myohaung and Lashio--180 miles. 
In July, 1897, orders were received from the Government of India to 
restrict expenditure as far as possible. This restriction was removed 
in January, 1898, and since then every effort has been made to push 
all works ‘as rapidly as possible. Fair progress has been made 
throughout, and by the end of the current working season the 
formation between Myohaung and Thibaw will be practically com- 
pleted, with the exception of a gap of 64 miles at the Gokteik 
Gorge. The formation between Thibaw and Lashio will also be 
nearly completed. Beyond the gorge all the bricks that will be 
required have been manufactured and work started on one major 
and fifty minor bridges. The bridging on the first two divisions, 
up to Nammaw Station, mile 73, was in hand, and will be com- 
pleted before the rainy season begins. The first section of the 
railway, from Myohaung to Sédaw, 13 miles, has been worked for 
goods traffic since the lst January, 1898. The difficulty 
experienced last year in getting labour for the rock cuttings and 
tunnels has been overcome by training the Burmans to do it by 
piecework, and it has not been necessary to import any labour 
from India this season. The Salween survey division party com- 


leted thirteen miles of survey at the most difficult portion of the 
salween Gorge and a reconnaissance map of the river to Kunlon, 
when it was recalled in April to carry out the re-alignment at the 





Gokteik Gorge, 
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Management at Stations. By KE. B. Ivarrs, late 
Manager, Midland Great Western Railway, formerly 





Railway 


aah Indian Peninsular. Third edition. London: 
‘eCorquodale and Co., Limited. 1898. 


confess we are not quite at one with the author when 
rves that in his opinion the absence of railway 
aminations has always been “the blot on 
‘way organisation.” It must be kept in view in 
moder this question that a very large part, and in 
_na instances the whule of the work required of 
heginners and the subordinates concerned in the working 
— management of railway stations and railway traffic, 
is of a description demanding manual labour only. 
Neither technical examinations nor technical text-books 
will teach a man how to pull over his levers, work his 
couple or uncouple_ engines and carriages, or 
properly load and unload his wagons, any more than 
hooks on cricket and rowing will teach him how to 
handle a bat or feather an oar. He must go and do it, 
and do it pretty often too, if he wishes to become 
efficient, not to say an adept at such exercises. The 
weak point in all theoretical and purely technical 
instruction is, that when it comes to be applied to the 
exigencies of actual practice, it may tell a man well 
enough how a thing is to be done, and how it is done, 
but it does not tell him how to doit. That all-important 
knowledge he can acquire but in one way; that is, by 
practice alone. It must not be understood that we are 
under-rating the value of examinations, as some test of 
the merits of candidates for employment in all working 
departments. On the contrary, some examination is 
highly desirable, and perhaps absolutely necessary in 
many instances; but it should be modelled and con- 
ducted with the view of ascertaining the general intelli- 
gence and ability of the candidate, and presumably his 
fitness to undertake the duties of which he knows little 
or nothing, and not upon his capability to solve abstruse 
questions and problems which in all probability he will 
never meet with again in all his life. 

In his opening chapter on ‘‘ Organisation and Training,” 
which are excellent and practical, Mr. Ivatts appears to 
lean towards our own opinions, for in referring to the 
“ growth of the gentleman cadet system,” he observes, 
“There can be no objection to improve the quality of 
railway men by the introduction of a higher social class 
of labour; but it is bad organisation to commence to 
teach them the principles of control in a manager’s 
office before teaching them the details of the business 
at a small and a large station.” The difficul- 
ties attending the enforcement of discipline, which 
subject is ably and fully treated of in one of the best 
chapters in the volume, are carefully set forth, and 
much useful advice given both to those who have to 
command and to those who have to obey. The author 
lays great stress upon the necessity for order and method, 
impartiality on the part of those in power, upon punish- 
ment and rewards, which require some nice adjustment 
to suit the offence and the meritorious action; and 
adduces instances in which, when reprimands have 
proved unavailing, men can only be effectually restrained 
and controlled by the infliction of actual punishment. 
The collection, loading, invoicing, cartage, and despatch 
of goods, both inwards and outwards, occupies some 
hundred and fifty pages of the book, and the space is 
well bestowed, as they constitute some of the most exten- 
sive and important branches belonging to railway traftic. 
It is not too much to assert that upon the efficiency 
with which these duties are performed depends the 
vitality of the whole system, and it is therefore no 
wonder that from comparatively early times traffic 
managers have been arduously and assiduously engaged 
in devising the best means to accomplish the desired 
result. At the same time it should be observed that 
different systems prevail on different lines. In fact, it 
would be impracticable to reduce them all to one dead 
uniformity, as a plan that would work well under certain 
conditions, and in one town, would be quite inapplicable 
to another, in which the accommodation available at the 
station was of a dissimilar character, and the nature of 
the business conducted there widely diverse. 

It may be mentioned, although we have used the term 
‘chapter ” above, that he does not divide the contents of 
his volume into chapters numbered consecutively, but dis- 
tinguishes each subject by a heading in large type. There 
isno doubt that a great number of those who peruse 
Mr. Ivatt’s volume will read with particular interest that 
portion of it devoted to the departure, the arrival, and the 
luggage of passengers. It is replete with much valuable 
information of especially a practical character; and if 
passengers were only to follow out the injunctions and 
advice given therein, they would conduce greatly to their 
own comfort and convenience, and also to that of their 
fellow-travellers. Many very useful and friendly hints 
are thrown out respecting what a passenger may do 
and what he may not do, and, above all, he is fairly 
advised how to act under adverse circumstances, which 
will occasionally happen to the most experienced 
traveller. There is always a class, happily a small class, 
of railway passengers who are very litigiously inclined, 
and always disposed to visit their own faults and short- 
comings upon the shoulders of the company, instead of 
taking any blame upon themselves. We would recom- 
mend to the attention of all such persons the section in 
Mr. Ivatt’s treatise entitled ‘‘ Legal Questions relating to 
Passenger Traffic.” There is a considerable number of 
cases quoted, which were actually tried and judgment 
given in the different law courts, which are of general 
interest and very readable. Care has been taken to 
include numerous cases which distinctly define when a 
company is liable for the acts of its servants and when it 
18 not, and the legal liability of companies in relation to 
those using their lines is very clearly laid down and 
instanced by examples. ‘To this is added a selection 
of extracts of the most prominent of the various Acts of 
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companies, also enforce the observance of many obliga- 
tions for the safety and convenience of the public. 

The author’s work will be deservedly acceptable to all 
those who, from the traffic manager downwards, have to 
do with the organisation and working of railways, to those 
who transport their goods and merchandise by them, and 
to those as well who travel on them. 


A Text-Book of Mechanical Engineering. By Wiirrip 
J. Linenam, M. Inst. C.E. Third Edition, revised and 
enlarged. London: Chapman and Hall, Limited. 1898. 

Tur fact that Mr. Lineham’s book has already reached 
a third edition confirms the opinion we expressed in its 
favour when reviewing it on its first appearance. To 
the second edition there was added an appendix, which 
contained several things of more or less importance 
omitted originally, and to the present issue another 
appendix has been joined, the body of the work practi- 
cally remaining as heretofore. The first part of the new 
matter is connected with foundry work, and includes 
some remarks on loam moulding and on a moulding 
machines. For some reason or other moulding machines 
for general work do not find much favour in this country, 
and perhaps that accounts for the appearance of a 
drawing of a type of no great importance or efficiency. 
Some years ago we saw a far superior machine, if we 
remember rightly, at the Rouen Works of the Chemin de 
Fer de l'Ouest. On this machine very heavy and deep 
work was successfully moulded. It worked with great 
ease and rapidity. The patterns used in it were made of 
plaster, most beautifully finished. It was impossible to 
obtain any particulars of the machine ; but it could be 
seen that the table carrying the half pattern, with its 
case round it, was raised by an ingenious roller wedge 
action, which gave great force, whilst obviating the objec- 
tion to so many moulding machines, that the table does 
not rise and fall vertically to its work, and they are in con- 
sequence unsuitable for deep objects with square sides. We 
saw moulded on this French machine a number of axle- 
boxes which must have been at least 8in. or 9in. deep, and 
occupied not more than two or three minutes in the 
making. Perhaps Mr. Lineham may succeed before his 
next edition in securing further details of it. 

There is nothing that calls particularly for comment in 
the remainder of the volume, which is brought well up 
to date by numerous brief but in the main good descrip- 
tions and little sketches. The Atkinson gas engine 
might perhaps have received more attention, on account 
of its remarkable mechanical motion, if for no other 
reason, and the descriptions of a few water-tube boilers 
are of little or no value. A sketch of a Belleville boiler, 
without any mention of the many accessories which are 
so absolutely essential to its success that they may be 
considered as part of it, can scarcely be of much use to 
anyone, whilst the observation that it is permanently 
adopted in English battleships is misleading. In the 
first place, the ships fitted with it are cruisers, and in the 
second place, it is by no means certain that its position in 
the Navy is quite secure. If the statement had been to 
the effect that Belleville boilers are being used on a few 
English cruisers no exception could have been taken to 
it. After all, this is a small matter, and of very little 
importance from a purely engineering point of view. 
Mr. J.ineham’s book has a scope of its own to fill, and it 
does fill it admirably. It is intended to be a sort of 
encyclopwdia of mechanical engineering, and only attempts 
in many cases to present a general view or résumé. 
References to places where fuller details could be 
found—they occur occasionally—would greatly increase 
the value of the book. We trust the present edition may 
meet with the well-merited success of its forerunners. 


The Cyanide Process for the Extraction of Gold and its 
Practical Application in the Witwatersrand Goldfields and 
elsewhere. By M. Eisster. Second edition. Crown 8vo., 
pp. xvi. and 142. Price 7s. 6d. London: Crosby Lockwood 
and Son. 1898. 

Ir is well known what an important factor the cyanide 

process for the extraction of gold from its ores has now 

become, and, in fact, in the Witwatersrand district alone, 

a postscript to the introduction of this volume assures us, 

the output of the mines was 2,565,164 oz. last year, and 

of this ‘the amount recovered by the cyanide and the 

Siemens process would be equal to 32 per cent.” So 

there is little doubt that there is a demand fora book dealing 

with that subject, and we may take the fact that this 
treatise has reached its second edition as confirmatory of 
such a demand. 

As we pointed out in noticing the first edition, there 
being no ancient literature in connection with this subject, 
the author, contrary to his usual practice, was obliged to 
collect his fragments from recent sources, and therefore 
produced a volume with fewer blemishes than was usual 
in his books, and although by no means free from 
defects, the book had at the time a real value. 

Times have, however, now changed, our knowledge of the 
cyanide process and the methods of applying it have grown 
considerably, at least such is the case with most gold 
metallurgists, although it does not appear to be the 
case with the author and his colleague, inasmuch as they 
show no signs of it in the book before us. 

The book consists of the old collection of papers and 

statements, by various authors, unaltered, unabridged, 

unburnished, although much of the matter would be 
considerably benefited by overhauling ; but no such thing 
has happened, for even the old errors reappear. The 
new volume, however, has increased from 93 to 142 pages, 
and this increment has been achieved by introducing 
some more extracts from papers by a few authors, and 
statements made by a few folks here and there. Certainly 
these additions include accounts of the practice in two 
mills in Australia, and one in America, which are of 
interest. But matters not touched on in the few extracts 
printed, of course, find no place in this book, for the 
extracts are generally given in the words of the original 





), $ . . . . 
Parliament, which, while bestotving certain powers upon 


without any particular comment; hence much important 


matter is unnoticed—imoreover, what is noticed is not 
well arranged. The result is that although the book 
contains much that is good, the volume as a whole is far 
from satisfactory. 

SHORT NOTICES. 

The Sanitation of Domestic Buildings. By Frank Latham, C.E. 
With introduction by Baldwin Latham, C.E. London: The Sani- 
tary Publishing Company, Limited. Price 2s. 6d. net.—This is a 
useful little book, unpretentious, and containing a great deal of 
information packed into a small space. Its principal defect is that 
of all treatises on the subject which we have seen, namely, that 
good sanitation appears to be a terribly expensive affair. The 
great cost of sanitary appliances is a principal reason why they 
are not popular. 

Fire Tests with Unprotected Columns: A Report by the Com- 
mittee on ‘* Fire-Proofing” Tests, New York. ith twelve double 

lates, and numerous diagrams in the text. London: The British 
‘ire Prevention Committee. 1898.—The greater part of this 
brochure is taken up by a number of photo-process plates, showing 
the destructive action of fire on unprotected iron joists and pillars. 
Full details of the columns and the nature of the tests, with other 
necessary particulars, are given. 

How to Work Arithmetic: A Series of Models. By Leonard 
Norman, M.A. Rugby: George E. Over, the Rugby Press. 1898. 
—This little volume is intended as a school book for “ young 
boys,” but it may, nevertheless, be appreciated by those of ‘* riper 
capacity ” who are a little shaky about their arithmetic. It con- 
tains a large number of worked out examples, and a few rules 
here and there, but these are in most cases omitted, as the book 
is intended to be used in connection with some other volume. 
None of the examples are of a very advanced nature, but many 
are of general utility, It is likely to be appreciated. 

Manual of Electrical Undertakings, 1898-99. Compiled under the 
direction of Emile Garcke, M.I.E.E., F.S.S. Volume iii. Offices : 
Donington House, Norfolk-street, London, W.C. Publishers: P. 
$. King and Son, 9, Bridge-street, Westminster, London, 8.W. 
1898. Price 10s. net.—This most useful publication keeps, as its 
increase in size testifies, well up to date. The present volume has 
738 pages, contains particulars of 412 undertakings, representing 
an aggregate capital of £84,742,000. Several improvements have 
been made in the volume, notably the introduction of the addresses 
of the officials, of whose names an index is given. Several new 
maps have been added, and the extensions have been marked on 
those which appeared previously, and the instructive diagram 
showing comparative results of working of electricity supply 
undertakings within the United Kingdom has been corrected to 
date. We notice also that the titles of sections have been printed 
on the edge of the paper in the usual directory style, which 
facilitates reference. 

BOOKS RECEIVED. 

Street Railway Road-bed, By Mason D, Pratt and C. A. Alden. 
ro York: Street Railway Publishing Company. 1898, Price 
2 dols, 

Manuel de V Explorateur précédés de Levers rapides e de Détuil ; 
Détermination Astronomique dis Positions Géogruphiques. Par E. 
Blim and M. Rollet De l’Isle. Paris: Gauthier-Villars, 1899, 
Price 5s. 

Les Ballons-Sondes et les Ascensions Internationales, précédé d'une 
Introduction. Par J. Bouquet de la Grye. Deuxieme edition. 
Paris : Gauthier- Villars, Imprimeur-Libraire du Bureau des Longi- 
tudes. 1899. Price 2f. 75c. 

The Cyanide Process for the Extraction of Gold and its Practical 
Application on the Witwatersrand Goldyields und Elsewhere. By M. 


Eissler, Second edition, enlarged. London: Crosby Lockwood 
and Son. 1898. Price 7s. 6d. 

Handbuch der Tngentenrvissenschatien. Viinfter Band : Der Eisen- 
bahnban, ausqenommen  vorarbeiten, Unterbhan und Tunnelban, 
Bearbeitet von Ferdinand Loewe, Georg Meyer. Herausgeben 
von F, Loewe and Dr. H. Zimmermann, Leipzig: Wilhelm 
Engelmann. 1898, 

A Rudimentary Treatise on Lund and Eng neeruny Sarveung for 


Students and Practical Use. By T. Baker, C.E. Seventeenth 
edition, revised and extended. By F. E. Dixon, C.E. ~ With 
numerous illustrations, including two lithographic plates. London : 
Crosby Lockwood and Son. 1898. Price 2s, 

A Treatise on the Law and Practice relating to Letters Patent for 
Incentions, with an Appendix of Statutes, International Convention, 
Rules, Forms, and Precedents, Orders, dc. By Robert Frost, 
B.Sc. (Lond.), of Lincoln’s-inn, Esquire, Barrister-at-Law. Second 
edition. London: Stevens and Haynes. 1898. 








RANSOMES AND RAPIERS’ MECHANICAL STOKER.—With reference 
to tha description of the apparatus which appeared in our last 
impression we may state that at the time of our representative's 
visit to Messrs. Taylor’s works, although inexpensive coal was 
being used the emission of smoke from the chimney shaft was 
almost imperceptible. 

TRADE AND BusINESSs ANNOUNCEMENTS.—Mr, J. W. C. Haldane, 
of Liverpool, is writing a book—‘‘ 3800 Miles Across Canada ”- 
dealing largely with Canadian tramways.— Mr. Killingworth Hedges 
has removed from 92, Victoria-street, to new oftices—first tloor—ad- 
joining his electrical, testing, and experimental laboratory, 1, Emery- 
hill-street, Ashley-gardens, Victoria-street, Westminster, S.W.— 
Mr. Frederick Grover, M.I.M.E., A.M.1.C.E., consulting engineer, 
has opened an office in Greek-street Chambers, Leeds.—Mr. F. W. 
Brough has been appointed manager to the Société Anonyme 
Fabrique de Ciment Portland et Briqueterie de Raevels, at 
Raevels, Belgium.—At the House-to-House Electric Light Supply 
Station, Earl's Court, on Saturday morning last, Mr. J. A. Constable 
was presented with a gold watch and framed address by the statf 
and employés, on the occasion of his leaving the service of the 
company to take up the post of engineer to the Blackheath and 
Greenwich District Electric Lighting Company, Limited.—The 
agency held by Mr. Robert Stotesbury, 22, Victoria-street, Bristol, 
has now been increased, and he is therefore now the sole agent of 
the Unbreakable Pulley Company, Limited, for the whole of the 
West of England. 

THE INSTITUTION OF JUNIOR ENGINEERS.—The annual general 


meeting of this Institution was held last Friday, October 14th, at 


the Westminster Palace Hotel, the retiring chairman, Mr. H. 
Verley, presiding. There was a large attendance. From the 
report of the Council, which was presented, it is evident that the 
society continues its work with a vitality which has always charac- 
terised it. During the past year nine meetings have taken place. 
At one of them a conference was held with the discussion section 
of the Architectural Association, on ‘‘ The Desirability of a closer 
Relationship between the Architect and the Engineer.” Twelve 
visits to engineering works in and around the metropolis had been 
made, and at the summer provincial meeting—Liverpool—a week 
had been spent in this way. The special fund, started with the 
object of opening an office and reading-room for the members, now 
much needed, made but slow progress, the total to date being but 
£80. The total membership now stood at 516, a net increase of 
36 on the year. Sympathetic reference was made to the loss which 
the Institution had sustained through the death of Dr. John Hop- 
kinson, past-president, and o :Sir B, A. Dobson, of Bolton, and 
Mr. T. M add, of Hartlepool, hon. members. The ballot resulted 
in the election of the following fr service during the ensuing 
eighteenth session:—Chairman, Mr. B. H. Joy; vice-chairman, 
Mr. Kenneth Gray ; hon. librarian, Mr. L. H. Rugg ; hon. auditors, 
Messrs. W. B. Clarke and R. King ; council, Messrs. J. N. Boot, 
F, D. Napier, J, R. Raworth, and A. E. Taylor; secretary and 





treasurer, Mr. W. T, Dunn, 
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THE STRANDING OF THE MILWAUKEE. 





Tur Milwaukee was a fine cattle carrier of large dimensions, 
owned by Messrs. Elder, Dempster, and Co., Liverpool, and 
left the Tyne in ballast early in September. 

When off the Aberdeenshire coast during a dense fog she 
stranded on an outlying rock, and all attempts to get her off 
proved fruitless. Without unnecessary delay salvage opera- 
tions were commenced by the Liverpool Salvage Company, 
but, as the forepart was held fast by the rocks and immoy- 
able, it was deemed advisable to cut her in two, ahead of the 
boiler-room bulkhead, the after part being uninjured, and 
thus save the most valuable part. Being favoured with fine 
weather this was accomplished on Sunday afternoon, the 2nd 
inst., with the aid of dynamite, thus saving nearly two-thirds 
of the ship, containing the engines, boilers, &c. This portion 
was taken in tow for the Tyne, where she arrived safely a 
week ago. 
dock to join the old portion. 








THE DAIRY SHOW. 


Tuer twenty-third annual Dairy Show of the British Dairy 
Farmers’ Association opened at the Agricultural Hall, 
Islington, on Tuesday for four days, and so closes this 
evening.. There are the usual attractions in the way of 
cattle, goats, poultry, and pigeons, and displays of dairy and 
allied farm and manufactured produce; some in course of 
manufacture on the spot. Whilst an important feature of 
the Show is the exhibition of vehicles, utensils, apparatus, 
and appliances, one is, however, struck by the fact that but 
few of the novelties introduced from year to year continued 
a useful existence through many seasons, hence one seeks 
frequently in vain for some attraction of a former Show 
doing the duty that was claimed for it; although here and 
there an old friend does turn up in useful service. 

The list of new and improved inventions is small this year 
—only fifteen—and whether for this reason or because judges 
were more energetic and confident than usual, the awards 
were made the first day of the Show, except in one case—an 
incident that has not previously happened since we have 
recorded the exhibits at this Show. The most striking 
exhibits in this class this year are the mechanical contriv- 
ances for the centrifugal separation of the constituents of 
milk, and these all hail from abroad—from Sweden, Belgium, 
and Germany; the object of all being to worry out the fat 
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It is intended to build a new bow and float it into ( 


particles from the watery particles as thoroughly, quickly, | 


and cheaply as possible, with the least expenditure of power 
for the acquisition of the necessary smooth running rapid 
rotary motion. 

The “ Melotte ” cream separator, exhibited by the Melotte 
Separator Sales Company, Countership, Bristol, was shown 
at the Royal Agricultural Society’s Show at Birmingham. 
It is the Belgian contribution to the present Show, and is 
awarded a silver medal. To achieve the desired motion with 
hand power it has the multiplying wheel gear above, and the 
separating bowl suspended by a rod, a coiled spiral spring 
being interposed between the top of the suspension-rod and 
the spindle of the last pinion of the train of gear; whilst the 
suspension-rod is kept in vertical position by means of crossed 
cords stretched on a frame some way below the point of 
suspension. 
whirl round with ease. The bowl is made in parts to take to 
pieces for cleaning purposes, and has arrangements for dis- 
tributing the milk, and thickening or thinning the cream; 


| ment, but it is enough to say here that the pivot is screwed 


The whole is ingenious, and the bow] is made to | 
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it is, moreover, provided inside with a number of crinkled 
concentric perforated cylindrical plates to break the course of 
the milk from the centre to the periphery as much as possible. 
The milk is supplied in the centre, and under the combined 
influence of the inflowing stream and the centrifugal force 
the skim milk goes to the periphery, and the cream to the 
centre, whence they are discharged into an enamelled 
outer casing, and flow off by their special ducts. 

The Butterfly hand cream separator exhibited by Messrs. 
Vipan and Headley, Church-gate Works, Leicester, is of 
Swedish origin, and also obtained a silver medal. It is a 
neat little machine, and was also exhibited at the Royal 
Agricultural Society’s Birmingham Show this year. It will 
be remembered the machine has a horizontal separating 
bowl, and that the axle on which the bowl is mounted is 
actuated by three steel rings, each of which is driven by an 
internal disc wheel mounted on a stud on a revolving disc, 
which is fitted in the inner end of a second motion spindle, 
at the outer end of which is a pinion driven by a large spur 
wheel, which in turn is driven by the handle. The three 
steel rings are also in contact with the inside of a large 
stationary ring, concentric with the bowl shaft and second- 
motion spindle, the whole making a species of frictional sun- 
and-planet train of multiplying gear. Inside the revolving 
cylinder there are fixed paddles that do the necessary inter- 
ruption of the stream, and direct the cream and milk to 
their respective outlets. 

The ‘‘Crown’’ cream separator, exhibited by Messrs. Pond 
and Son, Limited, Blandford, and made by Svenska Centrifug 
Aktie-Bolaget, has the multiplying gear below, and finally 
motion is transmitted to the bowl above by means of worm gear 
on the bowl spindle, which runs on a pivot and ball bearings. 
The bowl is cylindrical; the milk is charged in from above, 
and is conducted to the bottom of the whirling bowl by a 
central inner tap, whilst the necessary interruption of the 
stream in its progress from the centre outwards is effected in 
this case by a six-sided internal perforated vessel, with three 
sides flattened and three fitting the curvature of the side of 
the cylindrical bowl. The skim milk and cream pass out at 
the top. The three separators above referred to all require 
firm foundations, whilst the next to be mentioned does not. 

The “Fram” cream separator, exhibited by the Fram 
Dairy Machinery Company, Holborn-circus, comes from 
Hanover ; it is a very nicely finished machine, the vessels 
being of nickel-plated brass. In this wheel gear is entirely 
dispensed with, and instead an endless cord is used and kept 
taut by a weight attached to a small carriage carrying a 
tension pulley. The bowl fits over a sleeve, which in its turn 
is supported on a pivot with a single ball on the top on which 
the sleeve bears; the sleeve has two grooves near the base to 
take the transmitting cord. The cord passes from the top of 
the grooved driving-wheel under a friction pulley round the 
upper groove of the sleeve, then round the tension pulley, and 
thence round the lower groove of the sleeve to the lower part | 
of the driving-wheel; there are many accessories for adjust- 


in place so as to allow a little play, that the movement is easy 
and practically silent, and that the machine can work when out | 
of the vertical. In this machine the inside of the bow] is pro- | 
vided with a number of superimposed aluminium rings that | 
slope from the centre outwards; they are stamped with a few 
ridges so that a narrow space is left between each, and so im- 
pedes the geouren of the milk from the centre to the periphery. 
This machine has been awarded a silver medal. 

All these cream separators are for hand power, which is | 
applied by a handle and spur wheel. All of them claim to | 


d> various achievements that cannot be verified during a | 
ca3ual inspection, and one feels that it would be of interest | 
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to have these wonderful little machines thoroughly tested, 
so as to ascertain absolutely their respective merits. They 
all, too, have arrangements for regulating the milk supply and 
the size of the cream outlet, so as to adapt it to varying 
qualities of milk. This is not always in the most accessible 
position, so that the machine would in some cases have to be 
dismantled to make this adjustment. 

Messrs. R. A. Lister and Co., of Dursley, exhibit the Lister- 
Stokes Patent Milk Tester, for which they obtained a silver 
medal; a ‘revolving storage rack,” and a “milk strainer 
with removable bottom.” The Dairy Supply Company, 
Limited, had on view in the way of novelty an ammonia 
refrigerating plant, which obtained a silver medal; a “ milk- 
ing machine,” of which little could be learnt, and a “ milk 
strainer.’ The other exhibits in this class consisted of 
packages and bottles. 

Altogether inventive genius in the mechanical direction 
has been somewhat inactive so far as the dairy is concerned, 
if one may judge from the exhibits at this Show. 








EXPERIMENTS WITH ROAD-PAVING MATERIALS.—Cardiff seems 
to have earned for itself a particularly bad reputation for the con- 
dition of its roads, which in wet weather are said to be the 
muddiest in the kingdom. After having urged in vain for some 
amelioration of the existing state of affairs, the proprietors of the 
Western Daily Mail have set themselves, at considerable cost, to 
discover the cause of the 30,000 tons of mud which are annually 
cleared away from the streets in this town. They employed Pro- 
fessor A. C, Elliott, D.Sc., M. Inst. C.E., to carry out extensive 
tests on various kinds of stone, to ascertain their resistance to 
crushing, absorption, and attrition. The following table shows 
the results of crushing tests carried out on a number of specimens, 
the Penlee stone (basalt) from Penzance, and granite from Arklow 
being the materials used on the Cardiff roads :— 


Max. load, 
Stone. Av. stress, tons, 

per sq. inch. 
Basalt C (submitted by the London Basalt Co.) .. 32°45 
Basalt B . 9 99 e- 13°02 
CEO oe Gi, tke Bares Sa Cee 
Basalt A (submitted by the London Basalt Co).. 9°35 
MOUICIIIEES, ws co foc, cd on ee ee ee Oe 
Wicklow ___,, oe 6°41 
Mumbles limestone 5°96 
Penlee A ttere 5°54 
Clee Hill granite 5°49 
Sweldon limestone ne 8°99 
Cwmnofydd limestone .. 3-0” 


The report on the attrition tests shows that the Penlee stone pro- 
duces over twice as much mud as the “ basalt C,” and 50 per 
cent. more mud than the average of the three specimens ‘A, B, 
and C.” Arklow granite was not included in the group of speci- 
mens, but as in the borough engineer's report this stone stands at 
the bottom of the list which he gives of the crushing results of 
six different kinds of stone, the Penlee being at the top, its absence 
in this comparison is immaterial. The attrition and absorption tests 
carried out by Professor Elliott show that the ‘‘ local limestone 

(Sweldon and Cwmnofydd) with which the ‘minor streets” of 
Cardiff are laid, gave off a third of its bulk in dust in a test equal 
in duration to that to which all the other stones were subjected, 
and was the only stone which absorbed an appreciable quantity of 
water. It is thus proved by actual demonstration and exact 
measurement that soft limestones, whether pure or impure, and 
particularly limestones soft and friable, by reason of containing 


| excessive proportions of clay are utterly unsuitable for use as 


macadam in any circumstances whatever, and unsuitable above 
all for the streets of a town not wholy abandoned to thriftlessness 
nor quite destitute of some pretensions to street beauty. These 
facts fully account for the mud on the minor streets of Cardiff, 
says the Western Daily Mail, while with regard to the main 
thoroughfares, our tests show that the stone favoured by the 
borough engineer is far from being the very best material which 
can be procured, 
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RAILWAY MATTERS. 


THERE were 26394 miles of railways open for traflic in 
New South Wales at the end of last year, and the number of train 
miles run was 2,187,760, or an increase of 12,306 miles. The earn- 
ings were Ss, 23d. and the expenditure 33, 104d. per train mile, a 
percentage of 47°37. In goods traffic the mileage shows a 
decrease of 52,700. 


ANOTHER Swiss electric railway working on the three- 
phase system is announced in the Electricien between Stansstad and 
Engelberg. The length of the line is about 11 miles, and part of 
it has a gradient of 25 per cent., on which the rack-and-pinion 
system will be used. The power will be derived from Obermatt, 
where our contemporary states that a fall of 1250ft. will be 
utilised. 

Durinec the month of August there were 182 train 
accidents in the United States, including eighty-three collisions, 
ninety-four derailments, and five other accidents, by which forty- 
three persons lost their lives and 251 were injured. Defects of road 
accounted for five ; defects of equipment for thirty-six, negligence 
in operating fifty, and unforeseen obstructions for eleven accidents, 
while the causes of eighty accidents were unexplained. 


CONSIDERABLE extension and alteration of Victoria 
Station—the terminus of the London, Brighton, and South Coast 
and Chatham and Dover Railways—are on the fapis, It was at 
first rumoured that the Brighton Company contemplated taking 
over the whole of the Chatham and Dover side of the station, and 
that the latter company intended to build for itself an entirely 
new station on the south side. This scheme, however, has been 
contradicted. The Brighton Company has practically resolved to 
extend on the western side of the station, and it is probable that 
the company’s Bill for the forthcoming session will provide for the 
carrying out of this enlargement. 


A CONSULAR report from Nagasaki, dated August 6th, 
says :—The construction of the Kiusiu Railway has been continued 
and a further section of thirty-one miles between the towns of 
Haiki and Omura has been opened for traffic, making a total length 
of 280 miles now open out of the whole 360 miles for which the 
company was originally formed, Work on the last section round 
the shore of the Gulf of Omura, which will bring tke port of Naga- 
saki into direct communication with the main line running from 
south to north of the island, is now in progress, and the whole may 
be completed within another year. Traffic is now carried on by 
153 passenger carriages, 2060 freight cars and trucks, and ninety- 
tive locomotives, 


Tue following is the official report of the accident 
which occurred on the Great Central Railway on Monday last :— 
As shunting operations were proceeding at Wrawby Junction 
signal-box at 5.25 p.m. on Monday three trucks laden with lo: 
poles and two wagons of deal left the rails by some pRB te 
cause, and fouled the down line just as the 4.45 p.m, express from 
Cleethorpes to Manchester was passing, with the result that the 
train was completely wrecked with the exception of the rear 
carriage and the brake. The statement attributing the accident 
to some of the timbers on the trucks projecting and fouling the 
express is erroneous. The loading of the trucks and wagons had 
been carried out in a proper manner, and the accident was caused 
solely by the rolling-stock leaving the metals. Up to the present 
eight deaths have resulted from the accident. 


Aw extremely heavy rainfall was experienced in some 
parts of Ireland last week, and several districts in Kerry were 
inundated. In the Kenmare district the mountain torrents 
swelled into rivers and swept through the plain below with devastat- 
ing results, A considerable portion of the permanent way of the 
Kenmare branch of the Great Southern and Western Railway was 
swept away by the floods, with the result that the late train to 
Kenmare from Tralee was wrecked a little beyond Loo Bridge. The 
train, which left Tralee at half-past seven reached Loo Bridge 
somewhere about ten o’clock, and on passing through a boggy 
district, a couple of miles further on, the engine suddenly left the 
rails and plunged into a flooded bog, carrying the carriages with 
it. The driver, fireman, guard, and seven passengers in the 
carriages escaped by swimming. Owing to the heavy rains, the 
Cork, Bandon, and West Coast railway line was also severely 
damaged. 


ANOTHER demonstration of the dangers of sloping 
railway platforms and bogie-wheeled barrows occurred at Leicester 
last week. While a Midland express for London was entering the 
station a heavy four-wheeled luggage barrow was observed running 
down the platform towards the lines, and before any of the officials 
could reach it the barrow bounded over the platform on to the 
metals, The express, says the 7imes, fortunately was coming in 
well under control, and the driver being at once warned of the 
danger pulled up the train before the obstruction was reached. 
Several porters rushed on to the line and raised the barrow on to 
the platform. It is stated that the barrow had been standing with 
no one near it for half an hour, and it is thought that it must have 
been set in motion by the vibration of the trains running on the 
other lines, increasing momentum being imparted to it by the 
sloping platform as the barrow approached the edge of the 
platform. 


THe Alton and Basingstoke light railway, for which 
the London and South-Western Railway recently obtained powers, 
is now under construction. It will be twelve miles in length, and 
will go through a country whose chief geological characteristics are 
chalky downs, which rise and fall regularly along the route in no 
very heavy gradients. The district, between forty and fifty miles 
from London, has hitherto been an unfrequented one; more so, 
indeed, than many another more remotely situated from the 
metropolis, The villages of Cliddesden, Ellisfield, Winslade, 
Farleigh, Wallop, Herriard, Bradley, and Bentworth, passed on the 
way, are quite unimportant ones, whose interests are solely agri- 
cultural. The line starts from the south-west end of Basingstoke 
station on an embankment, and reaches its first cutting through the 
chalk in a little over a quarter of a mile. It will be in single track. 
The completion of that other South-Western undertaking, the 
Foreham, Meon Valley, and Alton Railway, described iu this column 
of THE ENGINEER on September 16th, will give an additional 
importance to the Alton and Basingstoke Railway. 


Tue following requirements for steel for fire-boxes are 
specified by the Railway Master Mechanics’ Association of 
America :—Test samples should show a tensile strength of 60,000 1b, 
per square inch, and an elongation of 28 per cent. in 8in. Sheets 
will be rejected which show a tensile strength of less than 55,000 Ib., 
or more than 65,000 lb, per square inch, or an elongation less than 
22 per cent. in 8in. Sheets will be subjected to chemical analysis, 
The following is the chemical analysis required :— 


Desired. 
Carbon not over 6°25 nor under 0°15.. -. 0°18 
Phosphorus ,, _ ,, ee ss as) se iss 0°03 
Manganese ,, ,, 0°45 0°40 
Sulphur 2 «(gp «= 0085 vem 0°02 
Silicon oS 0°02 


Sheets will be rejected which show a seam or cavity more than 
jin, long in either of the three fractures obtained in the following 
homogeneity test:—A portion of a broken test piece is either 
nicked with a chisel or grooved on a machine, transversely to the 
depth of about a sixteenth of an inch, in three places about an 
inch apart, alternately on opposite sides, The test piece is then 
held firmly in a vice, with the first groove about a quarter of an 
inch above the jaws, and the projecting end broken off by a 
number of slight blows from a hammer, bending it away from the 
grooved side. The piece is broken at the other grooves in the 
same way. 





NOTES AND MEMORANDA. 


DirrERENT varieties of corundum were known to the 
ancients, who made use of it as a gem and as an abrasive material, 
The emery of the Grecian islands has long been known. It is 
thought by some that the native races of America, judging from 
certain carvings on rocks, have made use of the mineral. 


In mining, agricultural, and industrial machinery 
generally, the British Consul in Mexico says, there is a good openin, 
for trade. In printing presses and type, too, there is a good fiel 
for British enterprise, as most of the present supply is derived from 
the United States, where the prices are controlled by a trust, with 
the result that they are unduly high. 

THERE were 578 strikes affecting 63,119 persons, and 
occupying 1921 weeks in Germany during 1897. Of this number, 
330 were offensive strikes, involving 41,180 strikers. Only 53 were 
successful, and 101 partly successfu), while 167 failed, Of defen- 
sive strikes there were 248, involving 13,949 employés, Of these 
101 were successful, 45 partly so, and 96 failed. 


NorwitHsTaNDING the amount of censure which has 
been heaped on the heads of the directors of the East London 
Water Company during the recent drought, we find from the 
report on the condition of the metropolitan water supply for the 
month of August, that the number of gallons per head per day 
delivered during that month was 31°33, and the total daily supply 
from all sources was 40,656,000 gallons. The estimated population 
supplied was 1,297,824, 

THE annual report of the Commissioners for the inspec- 
tion of steam boilers and prime movers for 1897-98 states that at 
the close of the year under review there were in all 2698 boilers on 
the registers for the town and suburbs of Calcutta, and also for the 
extending jurisdictions, Out of this number 2007 boilers were 
subjected to thorough inspections, and certificates were duly 
granted. Of the remaining boilers the inspection of 29 was not 
completed ; no applications were received for 165, and the others 
were not in use during the year. 


CorunpuMm is composed of the oxide of aluminium 
(Al,0,), but traces of the oxides of other metals are generally 
present as colouring materials, As in the cases of other minerals 
of non-metallic lustre, the colour of corundum varies considerably, 
Sometimes the mineral is colourless or white, and at other times it 
is found possessing a blue, pink or red, brown, grey or other colour, 
The relative weight of corundum compared with equal volumes of 
many other minerals is high. It has a specific gravity of about 4, 
while felspar has a specific gravity of from 2°4 to 2°7, and quartz 
of 2°5 to 2°8, 

Some of the results of the analysis of commercial 
specimens of calcium carbide, carried out by M. Henri Moissan, 
were contributed to the ‘‘ Proceedings” of the Paris Academy of 
Sciences recently. If calcium carbide is prepared from impure 
materials, it is liable to contain calcium phosphide and aluminium 
———. both decomposable by water, giving hydrogen phosphide 
and sulphide respectively. In the residue left after treatment 
with water, besides lime, there is found calcium, iron, and carbon 
silicides, calcium sulphide, and sometimes graphite. Crystals of 
silica are also present, but a careful search for diamonds gave 
negative results in all the samples examined. 


Tue American passion for big things, and for a big way 
of talking about them, receives funny exemplification in a daily 
shipping contemporary, where, in the course of “ American Ship- 
ping Notes” taken from the Marine Journal of New York, it is 
stated that ‘‘ the largest steel hull ever floated on the Mississippi ” 
was launched recently from the shipyard of the Iowa Ironworks. 
“The boat is 303ft. long, 56ft. beam, and 87ft. overall. She 
covers a space of 28,000 square feet, or about five-eighths of an acre.” 
This five-eighth acre monster is not, after all, so very prodigious 
as regards length—is a pigmy, in fact, compared with the 704ft. 
Oceanic now building at Belfast—-but her 87ft. over all breadth— 
sponsons we presume—is no doubt noteworthy. This breadth is 
explained by the fact that she has been built for the Texas and 
Pacific Railway Company, and will be used transferring cars, 


Eacu ton of pig iron run from the hearth of a blast 
furnace is accompanied by the evolution, from the furnace top, of 
from 150,000 to 180,000 cubic feet of combustible gas, It was long 
disputed that this gas, the combustion of which in an ordinary 
boiler flue was sometimes a matter of difficulty, possessed sufficient 
heat-producing capabilities to allow of its use as a motive agent. 
Another insuperable objection to the employment of blast furnace 
gas in the cylinder of a motor engine was supposed to lie in the 
difficulty of ridding it sufficiently of dust. Both these objections 
have, however, been set at rest. Combustion is known now to be 
largely a function of pressure as well as of temperature and 
chemical combination. Gaseous mixtures, completely inert in the 
presence of flame under ordinary atmospheric pressure, burn 
violently, or even explode, if that pressure be doubled, trebled, or 
raised to a still higher degree. The heavier dust particles can be 
separated by washing, and still better by depositing in large 
chambers, where the gas partially loses its velocity and power of 
holding solid matter in suspension, We thus have in every large 
modern ironworks an almost unlimited source of power, the means 
of utilising which have been placed at our disposal, thanks to the pro- 
gress accomplished in the construction of gas engines of large size 
and efficient type, says Mr. H. Savage in Cassier’s Magazine. The 
final result is nothing short of an industrial revolution, The gas- 
fired boiler, the recognised mainstay of all iron mills or smelting 
works, is threatened with extinction. But before this can be 
accomplished, something in gas engines that the world has not yet 
seen must be produced. 


Street alloyed with a small proportion of tungsten 
has been used for some years in the manufacture of tools and other 
articles requiring a hard and tough metal. Some years ago Prof. 
V. Leepin, of St. Petersburg, Russia, suggested that molybdenum 
might be used for the same purpose, as it ror mg | resembles tung- 
sten in its properties, After some di ion he ded in 
having molybdenum steel made at the Pabilov Ironworks, and 
carried on a number of tests, the results of which were published 
in the Russian Mining Journal for 1897. In making these tests 
great pains were taken to have the steel, both tungsten and 
molybdenum, made under the same conditions. Both steels were 
made in Siemens regenerative furnaces from a charge consisting 
for the molybdenum steel of 20°6 kilogs. of basic open-hearth 
steel, 2 kilogs. Swedish charcoal pig iron, 2°3 kilogs. Swedish 
charcoal blooms, 0°1 kilog. ferro-silicon, and 1 kilog. molyb- 
denum in a metallic form, but combined with a small quantity of 
carbon. For the tungsten steel the charge consisted of 16 kilogs, 
basic open-hearth steel, 3°7 kilogs.’ Swedish pig iron, 2°9 kilogs. 
Swedish charcoal blooms, 0°1 kilog. ferro-silicon, and 1°8 kilog. 
ferro-tungsten, having 48 per cent. tungsten. Both steels were 
cast into ingots, which were afterwards rolled into rods of a suit- 
able size for the testing machine. By analysis the canng | of tung- 
sten was found to be 3°8, and that of molybdenum 3°7. The 
experiment showed that the molybdenum steel is somewhat softer 
than the tungsten steel. Oil tempering and high heating after 
hardening increased the limit of elasticity in the molybdenum 
steel. Common tempering in oil has a greater influence on the 
tungsten steel than on the molybdenum, but, on the other hand, 
the molybdenum steel was stronger than the tungsten after heating 
and hardening in water. Tungsten steel was more apt to split 
than the other when worked, and broke sooner when hent cold. 
Mr. R. Helmhacker, writing in the Engineering and Mining Journal, 
says that in many respects the properties of the two kinds of steel 
were very similar, but the molybdenum steel seems to stand forging 
and hardening better, showing that in some cases it may furnish a 
better metal than the tungsten steel, 








———— 
MISCELLANEA, 


AN alarming state of matters in connection 
Paisley water supply was disclosed on Saturday by th 
Professor Buchanan, Anderson College, Glasgow. “As a res " 
bacteriological analysis, the Professor states the water prs 
abundant organisms of pet A gy or caliform bacilli cheat a 
sewage contamination, probably from connecting sewage : 
domestic pipes for flushing purposes. In ten streets supplied Pr 
similar connections, 220 persons have taken enteric fever, as 


Tr is stated that the district councils affected by th 
proposed extensive waterworks for the Midlands are about to fo : 
an association for the purpose of taking united action in refere vd 
to this big water scheme. A provisional committee has ve 
appointed to confer with the Health Committee of the Derbyshire 
County Council in yd case of emergency. At the recent conference 
it was decided that the promoters of the scheme be asked to make 
provision for working-men’s homes and to provide all necessary 
accommodation in case of outbreaks of small-pox in the district ’ 


Tur docks at Nagasaki, Japan, are maintained in g 
state of high efficiency and capacity, and additions and improve 
ments of machinery are made every year, says a consular report 
recently to hand, ‘he whole docking capacity is now equal to fiy, 
vossels at one time, and in one dock vessels of the heaviest draught 
can be taken = to a length of 500ft. During 1897, eighty-nine 
vessels of 217,037 tons were docked, and eighteen of 7368 tons 
taken on the slip. Of the former, eight of 27,739 tons were foreign 
men-of-war, and sixteen of 43,386 tons, foreign merchant steamers 
The average daily number of workmen employed was about 25¢0, 
All the machinery throughout has been, and continues to be. 
obtained from English makers, + 


Tue death is announced of Mr. Henry Watkins White 
Inspector of Machinery, Royal Navy, retired, at the age of sixty: 
three. Entering the Navy as an assistant-engineer in March, 1856; 
he was present at the capture of the Peiho Forts in China in 1848 
served during the New Zealand War in the Naval Brigade at 
Taruki, and was present at Waire Ka Pah, and in the night- 
boat expedition to Sugar Loaves in 1860, being promoted for 
his services in January, 1864 ; and also took part in the Zulu War. 
being mentioned in Despatches to the Admiralty at the conclusion 
of the war. Mr, White was also twice mentioned in Despatches to 
the Admiralty by the senior naval officer when superintending 
engineer at Gibraltar Dockyard, and he had the China, New 
Zealand, and Zulu medals. He became a chief engineer in 1877 
and fleet engineer in 1886, being placed on the Retired List as an 
Inspector of Machinery in 1889, 


Ir will be glad news to tourists to learn that the 
sewage problem has made its appearance at Naples. The disposal 
of the town refuse has led to a lengthy discussion at the meetings 
of the Reale Instituto d’Incoraggiamento di Napoli, and the 
publication of a number of papers in their large annual volume of 
Atti, The subject is introduced by Prof. Paolo Boubée, who seems 
to rather favour treatment by the Arnold-Le Blanc system, or the 
use of destructors ; though it would appear that the refuse of the 
Neapolitan streets is too wet, and also too poor in carbon, to burn 
without the additional consumption of coal. At present the street 
sweepings are taken and deposited some distance outside the city, 
and the accumulations ultimately used as manure ; but the etfluvia 
arising from so large a mass of putrefying matter have become pre- 
judicial to health. It is suggested that the problem might be best 
solved bya series of experiments on the different alternative methods 
of disposal, 


Tue Secretary of State for Foreign Affairs has received 
a despatch from her Majesty’s Consul-General at Christiania stating 
that tenders are invited by the chief engineer of the Ofoten Rail- 
way, for the delivery of 3000 metres of railway rails, and 20 stone 
trolleys with iron carriages, Tenders in sealed envelopes, marked 
‘*Anbud paa Transportmaterial til Ofotbanen,” should he ad- 
dressed to ‘‘ Overingenijirens Kontor, Narwik,” where they must 
be received by seven p.m. on October 25th, 1898. A copy of the 
conditions of contract and full details may be examined at the Com- 
mercial Department of the Foreign-office any day between the hours 
of ll a.m. and 5 p.m. The Secretary of State has also received a 
despatch from her Majesty’s Consul-General at Christiania stating 
that tenders are invited by the Norwegian State Administration 
for the delivery of about 344 tons of iron bridge-building materials, 
Tenders in sealed envelopes marked ‘‘ Anbud paa Viebroer,” 
should be addressed ‘ Veidirectiirens Kontor, (hristiania,’’ where 
they should be received by 10 a.m. on October 25th, 1898. A 
copy of the conditions of contract may be examined at the (om- 
mercial Department of the Foreign-office any day between the 
hours of 11 a.m, and 5 p.m. 


THE progress of the shipbuilding industry in Nagasaki 
is a source of legitimate pride not only to the enlightened and 
liberal owner of the works in which it is carried on, but to the people 
at large, though as yet it must be admitted, says Mr. Consul Long- 
ford, that were it not for the influence that may be exercised by 
the recent protective legislation already referred to, the time when 
it will become a competitor on equal terms with the same industry 
in England, even for supplying the requirements of Japan, can 
scarcely be seriously contemplated, The large steamer the launch 
of which was expected to take place in November last, was only 
launched in the month of May in the present year. She is a fine 
vessel in every sense of the word, of 6200 tons registered tonnage, 
with engines of 3500 horse-power, ne all the most exacting 
requirements of Lloyd’s Registry, but the difficulties attendant on 
the initial stages of her construction and the inexperience of the 
workmen in dealing with frames of the diameter, length, and 
weight necessary for a vessel of this tonnage, have so long delayed 
her completion that her cost has far exceeded the amount origin- 
ally estimated, and much more than that of her sister ship built on 
the Clyde on precisely similar plans in perhaps one-fourth of the 
time, But not discouraged by the first experiment a second 
steamer of the same class is now being proceeded with, and in her 
case very different results are looked for, both in time and cost. 
All the machinery necessary for laying her frames and beams was 
ready, while the workmen are now equipped with the experience 
which they utterly lacked in the first instance. 


Tue firm of James Howden and Co., of Scotland-street, 
Glasgow, who for some years past have devoted themselves entirely 
to the production of apparatus connected with the system of forced 
draught devised and patented by Mr. Howden, have laid down 
entirely new works in Scotland-street, not far from the old pre- 
mises. The new works are of much larger extent than the old, 
and are constructed and laid out on the latest and most approved 
principles, Sir William Arrol and Co, having supplied and erected 
the structural ironwork. The various shops are all equipped with 
the newest machinery, both of home and Americah make, scarcely 
any of the firm’s former tools having been reinstalled, partly 
because of their heavy nature for the class of work Messrs. Howden 
now confine themselves to. All the previous machine tools have 
been disposed of privately to firms engaged in marine engineering 
and boilermaking; a fact of interest in this connection being that 
a large portion of the tools have found their way to works in Ger- 
many. Although Messrs, Howden ard Co.'s new works have not 
been long in operation, it has already been found necessary to 
greatly enlarge the premises as originally schemed out and coni- 
pleted, and this work of extension is now about finished. The con- 
tracts on hand are ae numerous and important, the horse-power 
represented being double that at this time last year. Altogether 
the firm have produced, and have on hand to date, installations of 
their apparatus for forced draught represented by the prodigious 
figure tt 2,250,000 indicated horse-power. is is exclusive of the 
supplies required in America, where on the Great Lakes and 
also on the seaboard the Howden system has taken a firm hold, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


—GEROLD AND Co., Vienna, 

AUSTRIA. : A. BrockHaus, 7, Kumpfgasse, Vienna I. 
[NA.—KELLY AND Waxsu, Lrp., Shanghai and Hong Kong. 

cH NCE _BoyvEau AND CHEvILLET, Rue de la Banque, Paris. 
RMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

a8 . A, TweiTmEyER, Leipzic. 

F. A. Brockuavs, Leipzic. 

_A. J. ComBripaR AND Co., lanade-road, and Railway Book- 
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TO CORRESPONDENTS. 





»" la order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion ia this column, must in all cases be accompanied by a large 
envelope legithy directed by the writer to himself, and stamped, in order 
that ansirers veceived by ua may be forwarded to their destination, No 
notice can he taken of communications which do not comply with these 
instructions. 

*.* All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

We cannot undertake to return drawings or imanuseripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


F. J.—Folding machines are made to do almost anything. Try Messrs. 
Cundall and Son, Otley, or Messrs. Harrild and Son, Farringdon-street, 
London, E.C. 

W. R. (Lisbon).—The gauge glass protector shown in your sketch is not 
new. Almost precisely the same coiled wire guard is in use on the 
London and North-Western Railway. 

W. H. D. (Southsea).—We do not know of any book which would be of 
much assistance to you. The only thing is to work out the “ develop- 
ments” yourself and prove their correctness with cartridge paper 
models. 

T. P. H.—We do not believe it would be practicable to construct a trust- 
worthy a for indicating mean pressure in the way you suggest. 
If you will think the matter out you will see that it would be almost 
impossible to establish any permanent relation between the pressure 
and the number of revolutions of the turbine. This would be affec' 
for instance, not only by the pressure in the cylinder, but by the speed 
of the engine. 

W. B. T. AND SEVERAL OTHER CORRESPONDENTS.—We have received a 
number of letters assailing the train service of the Midland Railway. 
These, however, possess no engineering interest whatever, and would 
therefore be out of place in our columns, however suitable they may be 
to the pages of our daily cuntemporaries. Thus, for example, the 
question whether a railway company ought or ought not to advertise 
in the saloons of Atlantic steamers, is one of no technical or scientific 
importance whatever. Concerning the working of a great railway, the 
details of its traffic management, the rules under which that traffic is 
conducted, and very many other points, a great deal may be written 
worth reading ; but our correspondents seem unable to avoid drifting 
away from technical matters, and handling questions, the considera- 
tion of which is quite outside the province of this journal. 


INQUIRIES. 


MACHINES FOR CUTTING IRON BRANDS. 
Can any of your readers give name and address of =~ of 


Sir, 
machines for cutting iron brands ? 


RIVETING MACHINERY. 

Sirz,—I am about to lay down a power riveting plant for structural 
ironwork. I should be glad to hear the opinions of other readers as to 
the merits of the three systems of riveting :—Hydraulic pressure, 
pneumatic pressure, pneumatic rapid hammering blows (the Boyer prin- 
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THE BRISTOL DOCKS AND RIVER. 


In our issue of the 5th of August we dealt at some 
length with the burning question, the improvement of 
the harbour and dock accommodation at Bristol. For 
years past the citizens of Bristol have been urgent in 
their cry for improvement, but they have been divided 
amongst themselves as to which of the three schemes 
from time to time discussed should be adopted. At one 
time the advocates of the “‘ dockisation’ of the Avon 
scheme seemed about to have their way. At another the 
extension of the docks at Avonmouth was said to be all 
that was necessary. Lastly we had a Portishead scheme put 
forward, and it seemed to have been in a fair way of being 
carried out; but since we wrote the statutory majority 
upon the Council in favour of it was not obtained, and so 
it, like its predecessors, has fallen through. Probably 
this is to be regretted, for this lesser scheme seemed 
likely to provide quite sufficient accommodation for 
some time to come, and the estimated cost was trifling 
compared with the more ambitious proposals. Last week 
another new departure was made. A resolution was 
proposed at a full meeting of the Council that the Dock 
Committee be instructed to prepare a scheme for the 
enlargement of Avonmouth Docks. This was met by the 
dockisation party with an amendment that the Com- 
mittee should report, not on the Avonmouth project, but 
on the scheme of dockisation. In vain was it pointed 
out that the docks at Avonmouth can now accommodate 
the largest vessels afloat or likely for years to come to 
be afloat; and that Messrs. Elder, Dempster and Co., the 
shipowners owning the largest vessels using the port, 
were satisfied with the accommodation. The advocates of 
the larger scheme were bent upon having their way, and 
the amendment was carried. It is not unlikely that 
amongst those who voted for the amendment there were 
not a few who took that course in the belief that it was 
the surest way to get rid for ever of the dockisation 
scheme. It would seem that until that scheme is either 
adopted or finally rejected, there is little prospect of a 
less costly and probably equally useful improvement 
being effected. The “dockisers’’ seem to argue that 
they have only to carry out this vast work to create a trade 
for the port. Their opponents dispute this argument, 
and point out with great force that the bulk of the trade 
of Bristol is, and will be, in goods destined for places 
beyond the port, and that with railway rates so much 
against them it is hopeless to expect an increase without 
the co-operation of the railway companies. So long as 
provisions can be carried, as they are, from South- 
ampton to London, at 6s. a ton, it is not to be expected 
that they will be shipped to Bristol, whence the rate is 
17s.a ton. For other places and for other goods it is 
complained that the rates are also against the port. 
They say that it will be time enough to consider a dock- 
isation scheme when it is found that the Bristol trade has 
become larger than the increased dock accommodation 
can receive. However, as matters stand now the citizens 
are to have their scheme. Perhaps when it is in print, 
and the cost appears, there may be a revulsion of feeling. 
We shall see, There have been several dockisation 





schemes on paper already. It will be interesting to see 
how the scheme now to be prepared will differ from those 
that have gone before, 


CONSULS AND COMPETITION. 


Mr. A. E. Bateman, of the Commercial, Labour, and 
Statistical Department of the Board of Trade, has pre- 
pared a Memorandum having reference to the various 
Diplomatic and Consular Reports issued by her Majesty’s 
Government since the beginning of 1896, dealing with 
the question of foreign trade competition, in which 
criticisms appear on the methods of British merchants 
and manufacturers in meeting that competition. Our 
readers can be no strangers to these reports, which have 
frequently been dealt with in our pages. Mr. Bateman 
has done well in condensing and selecting and bringing 
together into one Blue-book the arguments and advice 
of no fewer than 116 consular officers, reporting from 
almost every portion of the globe. 

We have ere now stated that we think that our Consuls 
have failed to understand the mercantile and manufac- 
turing position of this country. We find confirma- 
tion of this in almost every page, with one or 
two notable exceptions. It appears from these 
reports that we have practically no competitors except 
Germany, and that the great obstacles in our way 
are foreign tariffs. Scarcely a word is said about 
France, or Belgium, or Italy, or Russia, or Austria, as 
competitors. It is Germany or nothing. Our Consuls tell 
us that the German is pushing in everywhere, and doing 
us infinite harm. It is time, we think, that more infor- 
mation was supplied on this point. Above all, we want 
some collateral evidence that Germany is really doing us 
mischief, or that British trade is seriously suffering. On 
the one hand, we have the Consuls; on the other, we 
have a tale told us of unexampled activity. Far from 
wanting orders, we are quite unable to execute those 
which are forced upon us. It is difficult to believe that 
we are in the perilous state set forth in the pages of this 
Blue-book, and at the same time running our factories 
night and day. May we suggest that much good would 
be effected by bringing the 116 gentlemen who have 
reported home, and taking them on a tour—at the Govern- 
ment’s expense—round the great manufacturing centres 
of Great Britain and Ireland. They ought to see what we 
are doing at home; possibly that would explain some things 
done abroad which now seem fatuous. While there is not 
a little in these reports with which we cordially agree, it 
is also true that so many things are said which manifest 
total ignorance of the position of affairs commercial at 
home, that we doubt the competence of the Consuls to 
give valuable advice. Take, for example, the following 
passage, concerning the market for cement in San 
Francisco :—‘“ The following is an instance of loss of 
British trade, through what would appear to be pure 
supineness, and in spite of repeated warnings. Some 
ten years or so ago nearly all the cement used in the 
Western States was of British manufacture. Somewhere 
about that time, Belgium and Germany made great 
efforts to compete with English cement. A member of 
one of the principal English mercantile firms here told 
me that at the time this competition began his firm 
warned the English makers, through their English house, 
of what was going on, and repeated the warning for 
several years till they gave it up as a hopeless task. 
The manufacturers at home ignored the warning, and 
said that Belgian and German cement could not possibly 
compete with the British article. The Germans and 
Belgians, however, persevered, and they have now got such 
a firm hold of the market of this coast that it will in all 
probability be impossible for British makers to recover it, 
if, indeed, they do not lose altogether what is left to them.”’ 
The moral of this little tale is lost when we bear in mind 
that for a considerable period it has been almost impos- 
sible to obtain cement at all from British makers, who 
have been overwhelmed with orders, and the same fact 
applies, we are happy to say, to many other branches of 
manufacture. The writer of the passage we have quoted 
is, of course, not to blame. He does not possess the 
requisite information, or, it may be, the means of obtain- 
ing it. 

The Blue-book is very instructive, in that it sets out 
the nature of the trade done by our German rivals. The 
mistake made by our Consuls lies in assuming that it ‘is 
worth having. We are told that what we make is too 
good; that the reputation of British wares stands too 
high; that we ought to supply something cheap to meet 
the popular taste. We sincerely hope that the day is far 
distant when our manufacturers will find it necessary to 
take this advice. We find evidence throughout that the 
trade which our Consuls want us to cultivate is of the 
most third-rate order. We are to produce wares more or 
less showy, more or less inferior, and always low priced ; 
and we are to give long credits and incur consider- 
able risks of never being paid. Those who recom- 
mend this course are oblivious of the fact that 
England literally cannot, if she were ever so willing, 
develope a trade of this kind. Germany possesses 
an abundance of cheap labour and a very dependent 
working population. In point of fact, she is far behind 
us in the social scale ; we have long since passed through 
the manufacturing stage on which Germany is just 
entering. Everyone, from the highest to the lowest, 
is content to live on a far lower scale of physical com- 
fort than obtains in this country. The employés work for 
lower wages ; the capitalist is content with smaller profits; 
and soon. It thus becomes easy for Germany to under- 
sell Great Britain in a particular class of goods. Our 
Consuls are quite willing to call the British manufacturer 
hard names; but in no single instance does one take the 
trouble to ascertain whether the trade which he wants to 
see pushed is worth pushing. Our great Lincolnshire firms 
ought, we are told, to try to produce very second-rate 
machinery, and sell it to Russian peasants on the 
long-credit system. But such houses as Clayton’s, or 
Marshall’s, or Robey’s, would not dream of touching a trade 
of this kind, seeing that they can do an infinitely superior 
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business by adhering to their normal methods. 


Advice of | of our laws they would fall under heavy penalties. The 


this kind suggests the waste-basket for consular reports. | inspectors seem anxious to deal gently with the Normal 
But very much indeed to the point is the argument | Powder Company, to whom the consignment was made, 
that we ought in all cases to supply information to! as a young firm who at all events gave every help to 
possible customers in such a form that they can under- | investigate and who did not know the liability of these 


stand it. 


Too much, then, cannot be said on this point. | caps or primers to explode en masse. 


We should like to 


How seldom do we see a catalogue in any language but | be able to add to this that the Winchester and Normal 


English ? How few of our manufacturers realise the fact 
that, whether it is bad or good, the metric system exists, 
and that its existence has to be recognised ? 

Finally we may point out that our Consuls have 
failed to lay due stress on a fact constantly over- 
looked but of no small importance. It is that a 
great gulf seems to be fixed between English-speaking 
and other nations. We are not, and never can be, in full 
sympathy with continental peoples. We fail now and 
always will fail to identify ourselves with their ways, 
habits, likes, and dislikes, modes of thought, and methods 
in general. This stands in our way. The German com- 
mercial traveller and manufacturer can understand and 
appreciate the Italian, the Russian, even the Frenchman 
ina way which wecannot. The manufacturer of cutlery who 
never dreams of using anything himself but bone-handled 
knives and three-pronged iron forks, will be far more 
likely to please a Roumanian peasant than will any of our 
great Sheffield firms. 


EXPLOSIONS OF CAPS AND DETONATORS. 


Atmost at the same time that we receive the report of 
H.M. Inspector of Explosives on a terribly fatal accident 
which occurred with percussion caps in the Albert Docks 
last July, comes the news of an explosion at Euston 
Station of a large number of pin-fire cartridges. In fact, 
when we called at the Home-office to ask some questions 
of detail as to the former accident, we actually found the 
officers absent investigating the latter. It seems desir- 
able, then, to call attention to the subject of the carriage of 
caps and ammunition. Of the circumstances of the 
Euston explosion we at present know but little, but what 
we know is very unsatisfactory. Small-arm cartridges 
ought not to constitute a dangerous package. If properly 
made they ought neither to explode spontaneously nor on 
receiving any ordinary shock, such as would follow from a 
blow or fall in rough handling, or from any ordinary 
accident in transit. Further, the charge of a single cart- 
ridge could hardly be accessible to flame accidentally, 
and if one charge were fired the mass ought not to 
explode. Of course, if ammunition is badly made, if 
powder escapes, or if the percussion arrangements are 
faulty, the whcle matter assumes another shape, and 
this calls for attention from those who may receive con- 
signments of packages containing ammunition or caps. 
The report on the Albert Dock accident illustrates this 
in a painfully complete way. 

The s.s. Manitoba arrived in London from New York 
on the 29th of June last, was berthed in the Albert 
Docks, and at once discharged her cargo, nearly the last 
item being twenty-two cases of ammunition packed in 
the ‘‘ between decks " with passengers’ luggage. Of this 
twenty cases contained safety cartridges from Hartley 
and Graham, of New York, and two cases contained 
primers or percussion caps, from the Winchester Repeat- 
ing Arms Company, New Haven, Connecticut, for the 
Normal Powder Company, Hendon, marked ‘“ Loaded 
Safety Cartridges, Explosive, Division No. 1.” In un- 
loading, a case of primers was allowed to drop from lft. 
to 18in. on the other packages ; then a fizzing sound and 
smoke were followed by a violent explosion, which killed 
five men, riddling their bodies with pieces of metal, and 
wounded five others severely, and two or three more 
slightly. One packet of the cartridges was smashed, 
and the cartridges actually dented and knocked about 
by the explosion, but nota single charge was fired; the 
mischief was entirely wrought by the packages of caps 
or primers. Now packages of percussion caps, properly 
so called, ought not to be dangerous, and, in fact, do not 
require a licence, but the title “‘ percussion cap” refers 
only to such as will not communicate explosion from one 
to another, thus firing the mass; that is, to caps containing 
charges sufficiently small and well protected to make 
general explosion impossible. To this end the detonating 
charge is small and is covered with tin-foil. Varnish 
even is some protection. The caps in these pack- 
ages, unhappily, were neither covered with foil nor 
varnished, and the charges consequently, though not 
quite 0°5 grain each, were able to communicate explosion 
to each other, and consequently were such that they 
came under the head of detonators, not caps. Worse 
still, they were being supplied for the manufacture of 
central fire ammunition, and to that end actually had 
anvils inserted in them, and these of a dangerous 
form, that is, without shoulders. Shortly after breech- 
loading rifles came into our service, a pattern of 
anvil was adopted with a step or shoulder, on which 
the edge of the cap rested. It was impossible for 
the cap to move further on to this anvil, being held by 
its edge on the shoulder, so that to fire it, it was neces- 
sary to bend in the crown of the cap till it met the 
point of the anvil. This needed a small piston to push 
its way into the cap chamber. We question if even 
the blows of a common hammer would cause explosion 
until the whole cartridge end was destroyed and set up. 
Even separate caps with shouldered anvils would not 
be easily fired, and the firing of one would not explode 
those adjacent. In this unfortunate case the ignition 
of one charge would communicate to the rest and cause 
general explosion, and the firing of an individual charge 
was made, we had nearly said, as easy as possible, for 
there was no foil nor even varnish over the composi- 
tion, and an anvil was inserted which had no shoulders, 
and whose point seems actually to have rested against 
this naked detonating powder, so that a small jerk must 
cause general explosion, and must kill and wound all 
within reach. We hardly know in what terms to speak 
of the conduct of a company of long experience and repu- 
tation like the Winchester in making such a consign- 
ment. Had they been an English firm under the power 





| Powder Companies have shown in the liberal treatment 


of the sufferers and their families their sense of the 
terrible sorrow brought about by this accident. Very 
liberal dealing is needed to cause conviction that the 
fault was carelessness and not positive recklessness. 
The report seems to throw more blame on Messrs. 
Williams, Torrey, and Field, owners of the Manitoba, 
than on the Normal Powder Company. It appears that 
an illegal importation, not unlike the present one, was 
discovered in the self-same vessel in January, 1897. 
This ought to have awakened the owners to the need of 
careful inquiry. They could not judge themselves, but if 
they could have shown a distinct statement from such a 
firm as the Winchester Company that the contents of the 
package were not liable to general explosion it might 
have put them in an entirely different position. We 
think that the Normal Powder Company should have 
asked for the same information, but the fact is that they 
could very easily have tested the point themselves. 

In justice to Messrs. Hartley and Graham we would 
point out that their ammunition behaved as ammunition 
should, and showed itself to be safe even when exposed to a 
severe test, which ought not to have fallen on it, and this 
brings us to the lesson to be drawn from the occurrence. 
The report says first that caps with anvils placed in 
them are not only more liable to be fired singly but en 
masse, and that each cap is detonated by its anvil, and 
not fired by flash. We certainly think anvils should not 
be entered in caps sent off in packages, but the last state- 
ment we think must be a slip, for we believe that it would 
be impossible to fire a number of caps by their anvils 
simultaneously, even under the most favourable condi- 
tions, that is, all placed similarly and all thrown in the 
same direction. Lying in accidental directions, it is out 
of the question. Moreover, the “fizzing” that was 
heard after the fall must -have arisen from the explosion 
of a few caps, and its extension till the explosion became 
general surely did not consist in the cap crown or anvils 
all being struck in succession, though occasionally such a 
thing might be, but in the spread of the flash. A certain 
closeness of proximity and increase in volume might 
doubtless determine detonating action when it might 
otherwise be only explosion, in a mass of mixed explo- 
sives, but where the whole is cap composition, we fail to 
see how the explosion could be anything but detonating 
action, just as the whole of a single patch is not struck 
by the anvil point, but ignited from the point first struck. 
The other conclusions as to danger of absence of foil and 
varnish are beyond question. The rule laid down for the 
future, that only caps with composition or protected by 
foil, and without anvils, will be treated as safe, and 
entitled to the liberty accorded to caps hitherto, is, we 
think, most desirable. 

— ~~ 0G _——— — 
ENGINEERING AT CAMBRIDGE UNIVERSITY. 


In his opening lecture to the engineering students at 
Cambridge on October 14th, Professor Mwing intimated that 
the crowded state of their lecture rooms and laboratories 
would soon be relieved. A gift of £5000 had just been made 
for the addition of a new wing to the engineering laboratory 
in memory of the late Dr. John Hopkinson and of his son 
John Gustave Hopkinson, who recently lost their lives in the 
Alps. Dr. Hopkinson’s son was to have begun work at this 
time as a student of engineering at Cambridge. ‘This most 
splendid and welcome gift was made by Mrs. Hopkinson 
jointly with her son Bertram and her surviving daughter. 
Professor Ewing went on to say: I feel impelled to add a 
few words as to the loss which our profession—the profession 
on which you look forward to entering—has met with in the 
untimely death of Dr. Hopkinson. If I were to select any 
name to put before you as that of an engineer whose work 
and methods you would do well to follow it would be his. 
He was a peculiarly conspicuous example of that union of 
scientific knowledge and genius with practical sagacity which 
goes to make a great engineer. His work was brilliantly 
original ; in more than one department he led the way where 
a great host is now following, and his work was as sound as 
it was brilliant. His opinion was constantly being sought, 
partly because it was always fair and unbiassed—his character 
was too fine for anything mean or unworthy to find a place— 
and partly because his judgment came near to being infallible. 
You know that he took in Cambridge the most distinguished 
place that any student can take. He at once plunged into 
engineering work, and from that time to the end, his pro- 
fessional life was an unbroken series of successes, But he 
made time for much original work of lasting value in science, 
and the world of pure physics is deploring his loss as much as 
it is deplored by engineers. Such a man may, I think, be 
said to live on, not only in the results of his work but in the 
force of his example. Dr. Hopkinson took from the first a 
warm interest in this laboratory and in the establishment of 
an engineering tripos at Cambridge. It was only a few days 
before his death that he spoke to me of his intention to pro- 
mote a subscription for the much-needed extension of the 
laboratory. It is a peculiar pleasure to me to think that this 
laboratory will, through the noble gift of Mrs. Hopkinson, 
and of his son and daughter, be henceforth associated with 
his memory and name.” 


THE YORKSHIRE MINERS. 


WHEN people hear of a 24 per cent. advance being given 
to the miners, not a few are heard to say that it is exceed- 
ingly moderate. They forget one thing. The advance of the 
underground workers is only the beginning of a general 
movement for more wages all round, and thus the coalowner 
finds the cost of getting his fuel to bank enormously in- 
creased, with the result of being severely handicapped in the 
market. Some time ago, it will be remembered, what are 
called the surfacemen—that is, those who are engaged above 
ground, on the pit bank and elsewhere—made an application 
for a 10 per cent. advance. This movement was at the 
instance of the Amalgamated Union of Labour, and had 
nothing to do with the Yorkshire Miners’ Association. It 
came before the South Yorkshire Coalowners’ Association, 


== ——S>S=S== 
at a meeting held at Sheffield on the 18th ; 

it was decided to give the surfacemen h instant, When 
of advance—24 per cent. -as had been conceded ne te 
working in the pits. It was stated, however © those 
taking that course the Coalowners’ Association that in 
admit that surface wages were to be regulated id not 
advance or reduction by any alterations in the rate of dle 
ground remuneration. It is noteworthy that this a he er. 
time the coalowners have discussed the question € first 
advance or a reduction of wages with a deputation re of an 
ing the topmen. The latter have, therefore, some ee 
their claim that they have made progress in the eatin 4a 
of their employers, and that is probably one reason a 
have not been immoderate in action, but preferred _— 
patiently for their employers to take such course as = 
could. It is quite evident that without the assistance of vy 
topmen who at one time threatened to strike, the — 
ground workers would also have been thrown idle. [t ie 7 
misfortune of the men below that they are in the power the 
merely of the pit lads, but of the men who work above, — 
satisfactory, therefore, to know that this matter, which . 
one time threatened to have serious issues, has been settled 
the deputation representing the men having decided to adyic, 
acceptance, adding to their decision the mildly mine 
rider to counsel the men “ to better organise their forces,” vs 








MR. JOHN GJERS. 


Ow the 7th inst. there passed away, at the age of sixty-eight 
years, Mr. John Gjers, senior partner of the firm of Messrs 
Gjers, Mills, and Co., Ayresome Ironworks, Middlesbrough, 
a gentleman who may fairly be described as one of the 
pioneers of the Cleveland iron trade, he having been connected 
with it asan engineer and an ironmaster almost from the time 
of its establishment some forty-seven years ago. He was q 
man of great enterprise and business capacity, and hel 
materially to work out and bring up blast furnace practice 
to the high standard that has now been attained, fp. 
possessed in a high degree the infinite capacity of taking 
pains, and devoted much time and patience to improving the 
appliances with which he had to deal in the manufacture of 
pig iron. He was, indeed, ever on the outlook for new depar. 
tures in industrial development ; and producers of pig iron are 
indebted to him for a number of useful inventions which haye 
been generally adopted. As a designer of blast furnace plant 
he was probably unsurpassed. He had to do with the erecting 
of many of the Cleveland furnaces, and his reputation was 
fully acknowledged in other iron-making districts, for his 
advice and assistance in the construction of works in other 
parts of the country were readily sought. His own works— 
the Ayresome—were considered a model of what a blast 
furnace plant ought to be, and they have received the 
encomiums of many practical engineers, while their success 
in working has earned for the ‘‘ Ayresome”’ brands of pig iron 
a reputation for quality all over the world. Mr. Gjers has 
had an honourable record as an engineer, and his fellow 
ironmasters have always entertained for him the highest 
respect. 

The late Mr. Gjers was born in 1830 at Gothenburg, in 
Sweden, his father being an officer in the Swedish army, 
Mr. Gjers, who for many years was Foreign Secretary to the 
Russian Government, was a collateral relative. Mr. (jers 
was brought up to the engineering profession in his native 
city, and in 1851, on the occasion of the first International 
Exhibition in London, he came over to England, and decided 
to remain in this country. During the next three years he 
occupied positions as an engineering draughtsman in various 
parts of Yorkshire and Lancashire, one situation being at the 
Low Moor Works and another at Sir F. Crossley’s works at 
Halifax. In 1854 his connection with the Cleveland iron 
trade commenced, as he obtained an engagement at Messrs. 
Cochrane and Co.’s Ormesby Ironworks, of which the late 
Mr. Edwin Francis Jones was then the manager. Mr. Gjers 
assisted in the building of some of the original Ormesby blast 
furnaces, and subsequently he superintended the laying down 
of Messrs. Cochrane’s pipe foundry, which was one of the 
largest of its kind in Great Britain, its capacity being then 
over 600 tons of castings per week. He was, although so 
young, entrusted with the designing of all the machinery 
and plant required at this foundry. In 1855, on the retirement 
of Mr. E. FE, Jones from the management of the blast 
furnaces, Mr. Gjers was appointed his successor, a position 
which he held till 1861, and during those six years two great 
improvements in the economical production of pig iron were 
introduced—the employment of hotter blast, and the utilisa- 
tion of the waste gases from the furnaces for the purpose of 
raising the steam and heating the blast. The patent heating 
stoves of Siemens, Cowper, and Cochrane were introduced in 
1858, and were adopted at the Ormesby Works. Mr. (ijers 
himself invented a method of superheating the blast for 
heated air engines. He also patented an invention for granu- 
lating blast furnace slag to be used instead of sand for the pig 
beds, as well as a new description of calcining kiln. In the 
early part of 1862 Mr. Gjers was appointed manager for 
Messrs. Hopkins, Gilkes, and Co., at the Teesside Ironworks, 
Middlesbrough, and in 1864 erected for them an entirely new 
blast furnace plant, since named the Linthorpe Ironworks, at 
which were adopted a number of new arrangements proposed 
and designed by Mr. Gjers, among them the patent pneumatic 
lift or hoist, which has since been adopted at many furnaces 
in Cleveland, and also in other parts of the country. The 
designing of these works gained Mr. Gjers a great reputation, 
and his name became known throughout the country as one 
of the foremost blast furnace engineers of the day. In 1866 
he planned the new furnaces at the Teesside Works, and was 
generally complimented on the efficient manner in which he 
had performed his work. In 1868 he was engaged in the 
erection of two blast furnaces for the West Yorkshire Iron 
Company, at Ardsley Junction, near Leeds; he also re- 
modelled the Wingerworth furnaces and the Clay Cross Iron- 
works in Derbyshire—the latter originally designed and 
partly owned by George Stephenson—and he afterwards 
planned the Frodingham Ironworks in Lincolnshire. In 
1870, in conjunction with the late Mr. Mills and Mr. Emerson, 
he founded the firm of (jers, Mills, and Co., and put up the 
Ayresome Ironworks, of which he remained chief proprietor 
for the rest of his life. ree : 

Mr. Gjers did not confine his attention to devising improve- 
ments in blast furnace practice and plant alone, for in 1862, 
when the iron manufacturers of the North of England were 
considering the question of obtaining a better fettling he 
their puddling furnaces, he suggested the utilisation of sane 
magnetic ore, and proved that by the use of such ore @ great 
improvement could be effected in the quality of the iron, 





besides bringing out a greater weight of puddled bar than the 
weight of pig iron put into the furnace, through the reduction 
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of part of the fettling. In 1868 he patented a new process 
for the manufacture of steel rails from the iron of the 
Cleveland district ; but in practice, though the process was 
successful, the cost was too great. His most important 
invention, however, was what are known as “ soaking pits,” 
into which the steel ingots are dropped from the moulds, and 
kept at a uniform temperature until they are rolled into 
rails or other finished material. These soaking pits were 
put down at the Darlington Steel Works, with which Mr. 
Gjers was intimately connected as vice-chairman of the 
company ; but they have not been much adopted elsewhere 
in this country, though German, Austrian, and Belgian 
manufacturers have taken to them largely, and find them of 
great advantage. In recognition of this invention and his 
other services to the iron and steel trades, Mr. Gjers was a 


few years ago awarded the Bessemer Gold Medal of the Iron 


and Steel Institute. 








A LARGE HYDRAULIC PUMPING ENGINE. 





Ose of the largest pumping engines of its kind has recently 
been constructed to the order of the Tasmania Gold Mining 
Company by Messrs. Easton, Anderson, and Goulden, 
Limited, Erith. 
depth of their existing shaft from 718ft. to 918ft., and had 
to resort to increased pumping power. The difficulty in 
fixing a new engine was that the shaft would not admit of 
another set of spear rods being utilised. Furthermore, the 
purchasers wished to make use of aspare set of pumps which 
— in their possession. Messrs. Easton, Anderson, and 
roulden, submitted two schemes, in both of which a motor 
Was fixed at the 718ft. level, working by means of spear rods 


The purchasers wished to increase the | 





the pumps at the lower level, and driven from an engine at 
the surface. One of these schemes was for electric trans- 
mission, and the other for hydraulic—the latter being 
accepted. The new engine house is some distance away 
from the shaft, and the water is carried to the hydraulic 
motor in the shaft through solid drawn steel piping, and 


| the exhaust is returned to the suction tank at the engine 


house. 
The engine illustrated by the engraving above, is of 
the usual triple-expansion, inverted-cylinder type, having 


| cylinders 25in., 40in., and 69in. diameter by 42in. stroke, | 


the pumps being placed directly below the crosshead, and in 
line with the piston-rod. This is shown in the engraving. 
The crossheads are provided with two gudgeons, and are 
connected to the crank shaft by double connecting-rods 
of rectangular section. The crank shaft is built up and 
made in two pieces bolted together by a coupling for 
facilitating transport. The cylinders at the back are sup- 
ported on massive cast iron frames, of box section, which 
also carry the pumps. The intermediate-pressure and low- 
pressure cylinders are each supported on two steel columns 
in front. The two middle columns are connected by a cast 
iron box girder, which carries the front side of the high- 
pressure cylinder, and the three cast iron columns at the 
back are connected by distance pieces. The cylinders are 
entirely separate, so as to allow of free expansion, and are | 
jacketed throughout; the high-pressure is fitted with a 
piston valve with internal expansion valve;- the inter- | 
mediate-pressure is fitted with a flat slide valve with an ex- 
pansion valve on the back ; and the low-pressure cylinder is | 
fitted with a double-ported slide valve. The intermediate- | 
pressure and main valve and the low-pressure valve are 
supported by balance cylinders on the top, so as to reduce | 
the stress on the excentric rods. The pumps and valve boxes ' 


are of cast steel, with phosphor bronze rams and valves and 
seats, and are of massive construction. The bed-plate is cast 
in halves, bolted together, and is of massive box section. As 
the thrust on the guides came rather high up on the back 
columns, the latter are supported by diagonal tie rods from 
the front of the bed-plate. The front columns are also 
braced diagonally to prevent vibration. The engine is pro- 
vided with a large fly-wheel on each side. The starting 
gear and all cocks are arranged to be worked from the lower 


| platform, and may also be worked from the second platform. 


A complete system of lubrication is arranged for con- 
tinuous working. The engine is fitted with a throttle 
valve, which is shut by a knock-out governor when the 
speed exceeds the fixed maximum, it is also shut when the 
accumulator on the main reaches its top position. In case 
the main should burst, the valve is also shut by a weight 


| which is normally held up by a small plunger connected to 


the delivery pipe. It will be seen that the three platforms 
fixed round the engine give easy access to all the parts. 
Steam at 1701b. pressure is supplied from four Cornish 
multitubular boilers, 6ft. 3in. diameter and 20ft. long, by the 
same builders. A surface condenser with air and circulating 
pumps, driven by a small horizontal engine, is to be fixed 
behind the engine. Provision is also made for exhausting 


| into the atmosphere if necessary. It ahould be stated that 


the water is delivered from the pumps at a pressure of 


| 2100 1b. per square inch. 








A NEW FIRE-ENGINE.—“‘ The Greenwich Gem” is the name 
given by Messrs. Merryweather and Sons, Limited, to a new fire- 
engine which possesses the advantage of having all driving and 
stoking arrangements and hose connections at the reer, and can 
consequently be managed satisfactorily by one man only, 
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CONFERENCE ON TERRESTRIAL MAGNETISM. 





THIs appeared as a sort of offshoot at the meeting of 
the British Association at Bristol. It is universally 
admitted that something ought to be done to enlighten 
us upon the subject of the earth’s magnetism, and it was the 
important function of this somewhat informal gathering to 
make suggestions as to how that was to be managed, and 
various suggestions have been formulated and are to be sub- 
mitted to the International Meteorological Conference for 
their consideration, and inasmuch as the suggestion comes 
from a conference attended by representative men and experts 
from nearly all parts of the world, there is no doubt that in 
the course of time something will be done ; in the meantime, 
the British Association has borne the expense of the present 
Conference, and will publish the reports. 

Professor Arthur Riicker was the President of the Con- 
ference, and he pointed out that in 1845 a similar conference 
met concurrently with the meeting of the British Association 
at Cambridge, then a combined system of British and foreign 
co-operation had been in progress five years ; it was a question 
whether it should be broken up, but it was decided that the 
cordial co-operation which had prevailed between British 
and foreign magnetic and meteorological observatories had 
produced most important results, and being considered 
absolutely essential to the success of the great system of com- 
bined observation it was earnestly recommended that the 
same spirit of co-operation should coatinue to prevail ; and 
magneticians of the present day are still of the same spirit. 
Furthermore, in other regions of science, workers plan inde- 
pendent attacks on Nature, but forthosewho would unravel the 
causes of the mysterious movements of the compass needle, 
concerted action is essential, and the advance of the science of 
terrestrial magnetism must depend upon the establishment, the 
maintenance, and the utilisation of the recordsof observations. 
Therefore it was thought that it was about time to come to 
some sort of an understanding on the subject, but without 
involving the creation of a new association, hence the present 
Conference was arranged as a department of Section A 
of the British Association, but acting as a Committee 
of and to report to the International Meteorological 
Conference, to which the ‘Permanent Committee for 
Magnetism and Atmospheric Electricity ’’ is attached, with, 
however, the hope that it may lead to the foundation of an 
International Magnetic Association on a stable and perma- 
nent basis. Then another matter of urgency is the journal 
devoted to terrestrial magnetism, conducted by Dr. Bauer. 
It does excellent work in collating, abstracting, and annotating 
the data published by the various observatories, and in venti- 
lating matters of interest, and is invaluable as a means of 
intercommunication, but is threatened financially unless more 
support is forthcoming, so those interested should bear this in 
mind, and support it by increasing the circulation. However, 
the primary business of the conference was to discuss certain 
questions :—(1) The methods for calculating and publishing 
monthly means of magnetic elements ; (2) the relative merits 
of long and short needles; (3) the establishment of temporary 
magnetic observatories at certain specific places; (4) the 
relation of electric railways and tramways to magnetic 
observatories, there being no desire to hamper industry ; but, 
on the other hand, it is thought that industry can and 

ought to respect the necessities of research. It must be 
remembered that the fundamental secret of terrestrial 
magnetism is still undiscovered. The President added, in 
conclusion of his address :—‘ This solution will be most 
easily attained if we are not merely content to collect facts, 
but if we so arrange that they shall be easily dealt with. To 
observe is our first duty, to organise our second, and if these 
be fulfilled, we may hope that a theory of terrestrial 
magnetism will in the future crown the efforts not merely of 
him on whom the first glimpse of the truth may flash, but of 
the international co-operation which has, by way of prepa- 
ration, made ‘the crooked straight and the rough places 
lain.’”’ 
. With regard to the first question, as a result of discussion, 
i t was generally agreed that in calculating monthly means all 
days should be taken into account, but the means calculate 
without taking into consideration the disturbing days, should 
also be published. Then it only remained to define a uniform 
method for the elimination of the disturbances. The second 
question, introduced by M. Mascart, gave rise to a somewhat 
amusing discussion, inasmuch as varying ideas were enter- 
tained as to the value of the terms “long” and “short,” 
and as a matter of fact, the requirements of the field and for 
the observatory are different, but, anyway, it was admitted 
that magne‘s of moderate dimensions are desirable. Mr. J. 
R. Ackworth pointed out ina paper ‘“‘On the Construction 
of Magnets of Constant Intensity under Changes of Tem- 
perature,” that by repeated tempering, magnets made of 
drawn steel wires can be rendered indifferent to changes 
within the atmospheric range of temperature, so that the 
intensity of such a magnet remains constant. 

Professor von Bezold and General Rykatscheff dealt with 
the third question in a report on ‘The Establishment of 
Temporary Magnetic Observatories in Certain Localities, 
especially in Tropical Countries,” and it was unanimously 
agreed that such would be desirable. According to Professor 
Schuster, the useful function would chiefly be to ascertain 
whether diurnal variations were the same in the northern 
and southern hemispheres, there being no doubt that cur- 
rents under the earth affected diurnal variations; moreover, 
there were lunar effects on terrestrial magnetism. With 
regard to observatories generally, more were required in the 
southern hemisphere, where there were only three at present ; 
for, as Professor Grylls Adams pointed out, it was important 
for accuracy and trustworthiness to have stations distributed 
as uniformly as possible over the earth’s surface. Dr. A. 
Schmidt urged the importance of the regular measurement 
of the secular variation of magnetic influence, and all con- 
curred; but when he suggested that the services of warships 
should be enlisted, there was some difference of opinion. 
Captain Creak pointed out that wooden ships would be re- 
quired in most cases. 

Professor Eschenhagen enlarged on “ Simultaneous Mag- 
netic Observations,” and pointed out that in making a series 
of observations of magnetic intensity with instruments of 
unusual sensibility, he observed very minute waves of short 
period, which he calls ‘elementary magnetic waves.’ The 
origin is not known, and their distribution is at a maximum 
in the daytime and a minimum in the night. Prince Albert 
of Monaco, it was announced, was seeking to establish a 
magns<ic observatory in the Azores, whilst Dr. Beattie and 
Mr. Morrison stated that they were making magnetic obser- 
vations in Cape Colony, but that it would take many years 
to complete the survey. 


the Variations in the Earth Currents, the Electric Currents 
from the Atmosphere, and the Magnetic Perturbations,” and 
remarked that all magnetic perturbations were not preceded 
by variations in the earth currents, but that they probably 
were caused by electrical currents from the atmosphere to 
the earth, or vice versd. It is noteworthy that the magnitude 
of variations in the earth currents increased with the lati- 
tude in a very high ratio. He asks: What signification must 
be attributed to the earth currents and the electric currents 
from the atmosphere in the explanation of the causes of 
magnetic perturbation, and what is to be done about further 
investigating the matter? He proposes the establishment of 
two international Polar stations—one in America, one in 
Europe. In reference to “the interpretation of earth current 
observations,’ Professor Schuster remarked that earth cur- 
rents were chiefly, if not entirely, effects of induction, but a 
separate investigation was necessary as to the interpretation 
to be attached to the galvanometer indications. 

Then it was shown by some one that altitude above sea level 
exercised some even if only a slight influence on magnetic 
elements, which Professor Liznar went so far to refer to 
magnetic actions on the earth from the outside. Now with 
regard to the fourth question, the magnetic and electrolytic 
effects of electric railways, there was a joint meeting with 
Sections Aand G. That electric railways disturb the taking 
of magnetic measurements, and at a very considerable dis- 
tance, is an acknowledged fact, and evidence confirmatory of 
this was forthcoming from all parts. Dr. Schott, from 
America, Professor Riicker, Mr. Preece, Dr. Eschenhagan, 
Signor Palazzo, and Professor Fleming, ail have noticed it 
and studied it. What is to be done? Professor Riicker re- 
cognises two causes of the disturbance, indirect electric 
magnetic effect, and the effect of earth currents, but by in- 
sulating the return rail and keeping the conductors at a dis- 
tance apart not greater than one-hundredth of the distance 
from the observatory prejudicially affected, the error in the 
observations on terrestrial magnetism can be kept to the fifth 
place of decimals. These are the conditions that are to obtain 
on the Kewelectric tramway. Mr. Preece attributes the dis- 
turbances to many causes, besides the use of the earth, such 
as leakage of current, electro-magnetic induction, the moving 
magnets and magnetised masses of metal. The electric 
magnetic induction he observed to act at great distances ; 
years ago he put down the distance of nineteen miles for a cur- 
rent of 100 ampéres; this, in fact, led him to pursue wireless 
telegraphy. Bonding rails is, however, some palliative on elec- 
tric railways, and at Bristol the introduction of opposition pres- 
sure, in the form of a small minus charge, to different parts 
of the earth, so as to retain the return conductor at uniform 
potential, has had a good effect. He is of opinion that the 
use of the earth is a special right of the public, much more 
is it the right of the scientific observers, and its acquisition 
by force by those great electrical industries was to be resisted. 

Professor J. A. Fleming made an interesting communica- 
tion “On the Electrolytic Corrosion of Water and Gas Pipes 
by the Return Currents of Electric Tramways,” based largely 
on experiments made by himself. For the corrosion of pipes 
electrolytic conductivity is essential, and that is provided by 
the moisture and water charged with various substances, and 
almost always present in the soil and made up ground or 
sand, or concrete or cement. The Author’s investigations 
have led him to recognise the following facts, in the case of 
electric street railways having uninsulated rails used as a 
return circuit:—-With a difference of potential between 
different parts of the line, no amount of bonding will entirely 
prevent the flow of current through the adjacent earth, and 
some part of this current will pass through subterranean 
pipes, especially when a pipe extends for some distance 
parallel with the rails, and passes near the point of junction 
of the return feeder to the power station. The danger areas 
are where the pipe charge is positive, and if electrolytic con- 
duction out of the pipe exists at any places there is no 
absolute security in the Board of Trade limit of 1°5 volt for | 
the potential difference between pipe and rail, except that 
the damage is less rapid with lower voltage. The danger is 
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built for them at Glasgow in the early sixties th 
| have constructed all their own ships. hey have d és 
| than that—-they have once at least led the way in the 
| tion of a type. Their Tordenskjold came before th a 
| Lepanto and Italia, and embodies exactly the same id talian 
| gun heavily protected, no side armour, but instead Pt a 
ec. 
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| tive deck. That idea is, however, very much exploded at th 
¢ 


present day. 





Last week we mentioned the Bulgarian cruiser \,,;.- 

which was launched more or less all-standing at Bei 
She is now going through her trials. In very smooth eaux, 
she did 19 knots with 250 revolutions, apparently light  s- 
time, so her sea-speed is likely to be a couple of knots hg 





A «oop deal of talk has been heard about the Fr 
ordering the Jémappes and her sisters to be put into ry 
mission. The order has been connected with the Vashat, 
difficulty; but according to M. Lockroy’s scheme evoly, 
before Fashoda came upon the fapis, these ships ‘won ed 
understand, to be put into commission. The two of thes 
that are of low freeboard—Jémappes and Valmy would hn 
of no great service at this season of the year. 


THE arrangements for the supply of ammunition oy board 
the Asama and Tokiwa, Japanese armoured cruisers, building 
at Elswick, are, we hear, of an exceedingly carefully con. 
sidered nature—on a par with those in the Diadem clase 
In these latter vessels great sacrifices have been made jp 
order to ensure a prompt and steady supply of ammunition 
in the stress of action. It is remarked in our service that 
though, as a general rule, our ships grow bigger and bigger 
accommodation for the officers grows less and less. In the 
Diadem, for instance, the commander's cabin is smaller thay 
many a lieutenant’s cabin in older vessels. The ward. 
room, again, is if anything smaller than that of the much 
smaller St. George class of cruisers. When the Royal 
Sovereign turned over to the Majestic, there were groans 
at the diminished accommodation. The space thus taken 
from the officers is not, of course, wasted. It is used up ina 
variety of ways; part in better accommodation for the ship's 
company, part in improved means of communication between 
decks—one is always struck in a modern ship by the width of 
space there is in all the passages—and partly in a variety of 
small ways that count only in the aggregate. On the whole 
all this may be spoken of as an improvement. It is doubtful 
if any sacrifice to secure the maximum of space to the crey 
is wasted. In a warof " duration everything depends upon 
the sanitary condition of the ship’s company, It is a curious 
fact that, speaking generally, British warships are the only 
vessels able to sleep all the crew at once; it is customary in 
foreign warships for two men to share the same hammock 
turn and turn about. In certain Russian ships some of the 
crew have to sleep on deck, there not being room for them 
below. Accommodation is the raison d'étre of those enor. 
mous superstructures which the French tack on to their 
warships ; though, even so, we believe there is a good deal 
more crowding than British bluejackets would care for. 
Speaking generally, a French warship carries at least 25 per 
cent. more men per 1000 tons displacement than our ships do. 
Russian ships are said to carry 50 per cent. more, They are 
certainly always very crowded with men. In the opinion of 
our officers they carry far too many, the idea being that with 
so many people they must, in action, get terribly in each 
other’s way. Anda very little confusion of that sort gets 
perilously near to that awful béle noire of navies—panic. 








COMBINATION OF STEEL INTERESTS 
UNITED STATES. 

ONE of the greatest combinations of industrial enterprises ever 
consummated is the recent consolidation of important stec] manu- 
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greatest where conditions of the soil are most favourable to 
electrolytic conductivity, and this should be borne in mind in | 
designing uninsulated raii return traction systems, for if the | 
pipes are not actually perforated by the action, their life is | 
shortened. New pipes are more liable to attack than those 
that are coated. 
Prof. Fleming also showed a model electric tramway that | 
he had used for some of his experiments, and pointed out | 


facturing and allied interests in the United States, under the name 
of the Federal Steel Company. _ By this combination the proper- 
ties of 1) the Minnesota Iron Company—with its allied interests, 
the Duluth and Iron Railroad and Minnesota Steamship 
Company ; (2) the Illinois Steel Company, with its controlled cor- 
porations, the Chicago, Lake Shore, and Eastern Railway, and the 
South-West and Revere Coke Companies ; (3) the Lorain Steel Com- 
pany, with its plants at Lorain, Ohio, and Johnstown, Pa.; and (4) 
the Elgin, Joliet, and Eastern Railroad, are to be consolidated into 


that he merely demonstrated the facts of the case, and had | one great corporation. 

not referred to the question of remedying them. Some sug-| It is understood that the basis of consolidation of the Illinois 
gested that if alternating currents were used all danger would | steel and the Minnesota iron property is a participation of 45 per 
end. The President remarked that in course of time there | cent. for the former and 55 per cent. for the latter, or about 
was little doubt that other methods would be adopted, but in | £% 730,000 and £4,400,000 respectively. The Elgin, Joliet, and 
the meantime we had to face an existing evil. He favoured | Eastern Railroad is to be purchased for about £1,050,000, this 


: : , ‘i ee road baving earned 4 per cent. on £1,200,000 and having £50,000 
insulating the return conductors, and Professor Fleming had cash in the treasury. The Lorain roperty will probably be paid 
advanced another factor in favour of such a practice. | ere heag: ird i 
= < A . | for two-thirds in cash and one-third in stock. 
The Conference terminated with various votes of thanks;| ‘The general plan is to issue preferred and common stock of the 
the foreign visitors to our shores seemed well satisfied with | new company. The stockholders of the two concerns are to be 
their reception, and altogether this informal gathering has | given the opportunity to acquire a proportionate interest in the 
been satisfactory, for several useful points have been raised, | new company by a cash subscription, which is to go to making the 
discussed, and put in proper form to present to the parent | payments for the property acquired, for the improvements now in 
Conference. | progress at the Lorain plant, for an ample working capital, and 
for a large reserve to carry out such developments and construc- 
tion at the plants of the Illinois Steel Company as may be 
DOCKYARD NOTES required. Over 90 per cent. of the stock of the Illinois, nd 
. sota, and Elgin, Joliet, and Eastern Railroad Companies have 
—— already been turned in. It is stated that the properties have 
WE recently inspected the new Danish battleship Skjold. | been put in at low values, since they represent the earning 
She is very small—only just over 2000 tons—but is of some | capacity during the past eighteen months—a period notoriously of 
interest as being a genuine example of the monitor brought vert low prices. , P . oar 
up to date. Ina sense she is a modernised edition of our! The ——— a, Praag | oo age a 
Rupert and Hotspur. Forward in a turret, protected by 8in. | pee Fk og woy tom i dagfincaar cs ger ange Bos ae 
f Harveyised armour, is a 9-4in. Kru slastaleally | ee ar cence tn tt et cette anche 
. y ‘ 4 ; PP, ith 5i Y | mines at Tower, St. Louis County. These are thoroaghly equipped 
mancuvred; aft there are three turrets, each with din. | for a most extensive business, mining at the rate of 600,000 tons 
armour, and each containing a 4-7in. quick firer. One cry | per year. In the early days the ore was taken from open pits, 
against the monitor has been that she is unable to carry a/ now abandoned, the whole work being underground, More re- 
secondary armament, though, of course, this has been | cently a great new body has been opened up on the Diamond 
answereé to the effect that, being little vulnerable to small-gun | Dick mine, with at least 5,000,000 tons of ore in sight. The 
attack, she has no urgent need of small guns. The Skjold, | Minnesota Iron Company also controls the majority of the capital 
however, carries three, one right aft, one on either quarter, | Stock of the Chicago and Minnesota Ore Company, a : 
and provides for that isolation which modern ideas demand— | — a in the re sce a another Fam Peers are 
or did demand till very recently indeed. In some orverd Abad peliecedy rnce Jn ebulaw ath picsedate oat eter 5, °c 


= ; ; fe: = arded as particularly valuable in mixtures, The Tower mines 
an impression is gaining ground that the old-fashioned | joo Gnoe 1b84 shipped 5,761,267 tons to the close of the season 


battery has its advantages, though as yet the impression is | of 1897, the greatest single year’s product being in the latter year, 
far from general. The Skjold has, apparently, a complete | when it was 592,196 tons. The average analysis of the Minnesota 
belt with a maximum thickness of 12in., but probably very | Bessemer ore for 1896 was 67°74 per cent. or iron, 0°048 phos- 
much attenuated at the ends. The indicated horse-power is | phorus, 1°55 silica, 0°90 alumina, 0°27 lime, and 0°12 magnesia, the 
about 2000. There is one thin funnel, and a small mast with | guarantee for 1897 having been 67°25 per cent, of iron and 0°00 
a fighting top before it. phosphorus. yaaa , 
The above are on the Vermillion range, but the company also 
3 , F ., | owns the entire stock of several large companies on the.Mesaba 
AN interesting feature of the Danish navy is that it} range, whose mines produce Bessemer and non-Bessemer ores. 

















Mr. Selim Lemstrém spoke “On the Relations between 


is entirely home-made; since the monitor Rolf Krake,| Besides the developed mining propertics enumerated, the com- 
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7, 
| undeveloped but large mines on the Mesaba 
1 the stock of sub-companies owning 45,000 acres of un- 
and coh lands selected for mineral on the Vermillion and Mesaba 
dovelope 4 3500 acres in lease. Up to the close of the shipping 
range’ ®'.97 the company mined a total of 13,063,936 tons of 
— it is expected that this year the output will reach 2,700,000 
ore, 
tons. |). esota Iron Company owns the stock of the Duluth and 
The coer oS a Pall-built railroad which connects Two 
ine Bes the shipping port, with Tower and Ely on the Vermillion 
Harbours with the different mines on the Mesaba range. The 
range ond miles long and has a complete equipment for handling 
40,000) tons of oreayear. At 'I'wo Harbours the company has a 
10) aborate system of docks, which cost £240,000, and 3600 
— of land. Besides this the railroad owns a State land grant 
ad ‘ 
5 acres. 
of 610,00 F nnesot lron Comping also owns the stock of the 
‘ta Steamship Company, w ich owns and operates nine steel 
and six steel barges, all of the latest build and largest 
-» having a capacity to handle in So care between Two 
aa and Lake Erie points 1,700, tons in the season. 
ae who are thoroughly familiar with the property and equip- 
ang the Minnesota Iron Company express the belief that the 
= ny can easily mine and carry to the lake 4,000,000 tons of 
pe pl for many years. In recent years the sales of ore to the 
iinods Steel Company have never been less than 1,000,000 tons, so 
that the steel company have been the mining company’s largest 


custom 

The 

Chicago, th 

i e 
no The Bessemer department at the South Works, with 
three 10-ton converters, is rated at a comes of 700,020 tons of 
ingots per annum, the great rail and billet train having an esti- 
mated capacity of steel rails and billets of 600,000 tons. The 
open-hearth department is equipped with ten furnaces, having a 
capacity annually of 240,000 tons, A large plate mill and a new 
slabbing mill complete the equipment. The Joliet plant consists 
of a two-vessel Bessemer department, having a capacity of 400,000 
tons of ingots per aanum. The rolling equipment consists of a rail 
train, a twin rod mill, a hoop and cotton tie mill, and a merchant 
will making track material. The Union Works" consist of a 
Bessemer plant and a rail mill, the capacity being 270,000 tons of 
rails and billets, The Milwaukee plant has a number of trains for 
rolling bars, angle bars, and light rails, The company also owns 
coventeen blast furnaces, with a total capacity close to 1,500,000 
tons per annum, Of these furnaces two are located at the North 
Works, eight at the South Works, three at Joliet, two at the Union 
Works, and two at Milwaukee. The Illinois Steel Company owns 
the stock and the bonds of the Chicago, Lake Shore, and Eastern 
Railroad connecting some of its works, and this road will be > ai 
ated in connection with the Elgin, Joliet, and Eastern Railroad. 

The Illinois Steel Company controls the South West Coke Company, 
owning 3000 acres of improved coal lands in Pennsylvania, and 
also the Revere Coke Company. The monthly coke production of 
these companies will soon reach 120,000 tons, The Illinois Steel 
Company 1s connected with the controlling interests of the Hues- 
seuer by-product coke system, and the Otto-Hoffman ovens, It 
also obtains limestone for the blast furnaces from its own quarries 
in Indiana, It also owns iron mines on the Menominee range, 
producing an ore high in manganese and low in silica ; and oolithic 
iron ore mines in Wisconsin, whose product is considered specially 
adapted for basic-Bessemer work, especially when mixed with the 
Menominee ores. 

The Lorain steel works were established in 1894 by the Johnson 
Company. and have a Bessemer plant of two 12-ton converters, a 
beavy blooming mill, and a 27in. rail train. The Bessemer plant 
has a rated capacity of 300,000 tons, although it has - uced 
1400 tons of ingots in one cay, while the finishing mills have a 
rated capacity of 180,000 tons of billets and rails, the company 
being the leader in and the most important single factor in the 
manufacture of girder rails for tramways. 

Steps to enlarge the plant have been taken during the current 
year, ‘I'he Lorain Steel Company was organised to take over the 
plants of the Johnson Company at Lorain and at Johnstown, the 
lands at Lorain and the electric tramway, and provide the capital 
for the proposed improvements. The new company has a capital 
stock of £2,800,000, consisting of £1,000,000 first mortgage 5 per 
cent, gold bonds, £600,000 cumulative preferred 5 per cent. stock, 
and £1,200,000 common stock, The improvements, which are now 
under way, consist of a splendid plant of two modern blast 
furnaces, a2 new blooming mill, and a plant of by-product coke 
ovens, 

The Chicago, Lake Shore, and Eastern Railroad has 366 miles of 
line, 57 locomotives, and 3085 cars. The Elgin, Joliet, and Eastern 
Railroad has 195 miles of line, 50 locomotives, and 2033 cars. Much 
of the business of these two roads is in carrying coal, ore, lime- 
stone, &c., to the steel works, and carrying away rails, rolled joists, 
plates, and other manufactured product. 


Minnesol 
steamships 


illinois Steel Company has five plants: the North Works at 
e South Works at South Chicago, the Joliet Works at 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 


correspondents. ) 





RAILWAY SPEEDS. 


| have read the recent correspondence with some interest. 

No doubt it is easy to exaggerate the importance of a few minutes. 
At first sight it does seem immaterial whether a journey takes 
1} or 4} hours, Nevertheless, it is fallacious to so regard it. 
Nutura non facit saltum., Railway and steamboat companies, like- 
wise, do not usually advance by sweeping accelerations ; great 
improvements in any given period are generally the cumulative 
results of small ones. When the Atlantic passage took 14 days, 
what did reduction to 134 days matter? Or from 134 to 13 days ! 
At each separate stage, as a few hours only were gained, the 
question might have been, and doubtless was, repeated. Finally 
fourteen days become six, which matters a great deal. The logical 
fallacy, therefore, is in treating as isolated, facts, the importance of 
which arises in their combination with others. There is, there- 
fore, more justification for the recent correspondence than the 
trivial nature of some of the instances might suggest. The very 
fact that it is possible to raise the question shows that the Midland 
is no longer credited with the progressive tendencies which once 
characterised it, It is actually accused of rctrogression, As 
compared with ten or twelve years ago, the Leeds expresses vid 
Melton—now ten minutes slower—and the Liverpool service, 
would have afforded better illustrations than those actually given. 
But I will not inflict on you any details. The astonishing facts 
concerning the Midland are not so much those of actual, as those 
of relative deceleration, The Midland has stood still where its 
competitors have progressed: the result is that its relative 
position, as compared with rival routes, has seriously altered for 
the worse during the last fifteen years, Particularly has this been 
the case to Liverpool, and from St. Pancras and intermediate 
towns to Scotland. It is a question of half-hours and hours, not 
of minutes, 

Mr. Stretton last week repeats, I think, for the xth time, his 
erroneous view of the law of manslaughter, as a consequence of 
Rule 145a. Let me say, in the most absolute and unqualified 
manner, that the law is not as represented, At certain dangerous 
curves and junctions, a specific maximum speed, ten or twenty 
miles an hour, is prescribed. Where there is a specific limit, it is 
law and common sense that drivers are responsible for accidents 
caused by disregarding it ; and it was probably to such a case that 
the late Lord Chief Justice referred. But Rule 145a does not im- 
Pose any specitic limit ; it is merely a general direction to adhere 


Sin, 


Union Works at Chicago, and the Milwaukee Works at 








to the working book times ‘‘as far as practicable,” thus clearly 
importing a discretion. 

On the question of punctuality Mr. Stretton flatly contradicts 
himself. Commencing with the assertion that it is most unusual 
to lose time in running, he immediately proceeds to make sugges- 
tions for a reduction of booked speeds to enable time to be kept. 
Apart from the retrograde character of the suggestion, a cast iron 
limit of fifty miles an hour, or any limit, is impracticable in the 
case of commercial competitors, endowed with varying shares of 
natural advantages. It —— means that the superior route is to 
forego its superiority to enable less fortunately situated competi- 
tors to compete, Fix the limit at forty miles, for instance, and 
even the Midland could compete with the East Coast to Edinburgh. 
The East Coast, with its hands tied, would only win by twenty 
minutes—representing a shorter route of fourteen miles—instead 
of by about two hours, A fixed limit, moreover, is absurd when 
the dominant factors are the varying conditions of loads and 
gradients ; an average of sixty between Swindon and Paddington 
is, pehaps, easier than forty-five between Carlisle and Edinburgh 
—Waverley. It is a sufficient answer, however, to say that ex- 
perience lends no countenance to the assertion that reduction of 
speed will promote punctuality. It is not the fastest trains which 
are usually the most unpunctual. There is a through express 
service from Manchester to Newcastle-on-T'yne, distance 142 miles, 
time 4 h, 40 min., average speed 31 miles an hour inclusive ; maxi- 
mum speed between stations, 36 to 40 miles. It might be thought 
that such trains could not possibly lose time ; the truth is that 
they rarely keep it. Last Saturday the morning train from Man- 
chester arrived at Newcastle twenty-six minutes late, and the after- 
noon train forty-two minutes late, All the year these preposterous 
specimens of railway mismanagement exhibit the grossest irregu- 
larities, with special surprises in the summer months by way of 
occasional variation. 

Continental and American experience are conclusive that the 
highest speeds, even with considerable loads, are not incompatible 
with the most rigid punctuality. In what respect do conditions 
differ, that similar results are not attained here’ I cannot ask 
for more of your space, and commence an exhaustive discussion of 
the conditions on which punctuality depends ; suffice it to say, I 
think our English unpunctuality is not referable so much to any 
one great cause, as to the combined effect of numerous smaller 
causes. Chiefly may be mentioned insufficient time allowed at 
stations, excessive amount of baggage permitted to be carried by 
express trains, the carriage of parcels by passenger trains, a pro- 
fusion of through carriages—with accompanying attaching and 
detaching, entailing endless delay—the conveyance of horse boxes 
by passenger trains—with shunting at wayside stations—con- 
ditional and special stops, overloading the engines, ill-arranged 
connections at junctions, signal delays on overcrowded lines and 
outside overcrowded stations, insufficient station staffs, and so 
on. One thing is certain—the leading causes are well within the 
power of the companies to remove. W. C. H. Cuvrcn. 

Sunderland, October 11th, 





Sir,—Because the traffic departments of the railways have 
issued badly-planned time-tables to which the trains cannot be 
worked, your correspondent ‘‘ W, M., A.,” page 380, suggests that 
‘the drivers should be expected to make up time;” and as he 
is aware that Rule 145a will not permit this, he states that this 
rule, ‘‘ which requires the driver to regulate his speed according to 
the working time-table, will have to be modified.” From this 
opinion I must most strongly dissent. The Rule 145a is an old one— 
it was made at the suggestion of the Board of Trade by the 

Railway Clearing House, in consequence of accidents having 
happened due to drivers having run faster than booked. The rule 
is a most proper one, and it is useless for ‘‘W. M. A.” to attempt 
to ‘‘modify” it. The Board of Trade, the locomotive departments 
of the railways, and especially the societies to which the drivers 
belong, would permit no alteration of Rule 145a. 

In the interests of the drivers this is the most important rule in 
the whole book, for it clearly defines a driver’s duty. The working 
time-table shows exactly the number of minutes which a driver is 
to take from point to point, and so long as he works to his booked 
speed he is safe, but if he runs a mile an hour faster he is to blame, 
and is liable to be committed for manslaughter. 


Having been connected with the defence of drivers during the 


past thirty years, I know this to be the fact. 
There is not a railway director or official in the kingdom who 


even in a journey of a hundred miles; they know that to give such 
an instruction would take all responsibility off the shoulders of the 
driver and place it upon their own. 

When the officials very properly enforce Rule 145a—and to break 
it may mean imprisonment for manslaughter, together with being 
discharged from the service—what possible object, I ask, can a 
driver have in making up lost time’ The driver has his orders 
and his booked speed, and he would indeed be a very foolish man to 
break rules, 

““W. M. A.” makes a statement that “engines are sent out 
booked at fifty miles an hour and upwards to haul trains so heavy 
that forty-five miles an hour is the best that anyone can expect.” 


more of our locomotive superintendents, and also one which is 
quite contrary to the facts and my experience. ‘‘ W. M. A.” does 
not appear to know ‘whether the blame for this belongs to the 
locomotive or the traffic departments.” 
me, in your columns, any proof whatever that engines are sent out 
which are not up to their work, and particulars as to engine and 
train, | will travel with the train in question and ascertain the 
facts, 

Looking over the whole of my records for the past ten years I do 
not find one single instance of a train which I have timed being late 
due to either the engine or the driver, and the whole of the 
evidence before me proves that very little, if any, time is lost by 
locomotive departments in this country. 

Leicester, 1/th October. CLEMENT E, STRETTON, 


THE POSITION OF DRAUGHTSMEN, 


Sir,—Allow me to thank you for your very able article on theabove 
subject which has appeared in your columns, That the drawing- 
office is the brain of the engineering establishment is an axiom. 
The letter of ‘Oppressed Employer” is not worth notice in this 
discussion, and I take it that it has been penned by some one who 
wishes to pose as a wag. I am surprised at your correspondents 
taking him seriously, The letter of “‘ Oppressed Draughtsman ” is 
written in the same vein, and has evidently been prompted by the 
tone of ‘‘ Oppressed Employer's ” letter. 

Why ‘‘ Superintendent Engineer” has rushed into print I cannot 
understand, except to let us know that he has attained to that 
dignified position, He tells us that if a man still remains at the 
board at thirty years of age it is a proof that he has no capacity to 
rise higher; also that it 1s impossible to improve the position of 
draughtsmen. I beg to congratulate ‘‘ Superintendent Engineer” 
on the fact that he has soared above the drawing-office level. 
I am very doubtful, though, whether he has ever had any experi- 
ence there. If he has, he cannot have stayed long enough to 
recognise the importance of a draughtsman’s post, when he tells 
us that there is ‘‘ much in common between the work of a clerk 
and a draughtsman.” 

There are many men, as he says, who go in the drawing-office 
for a few months only, and they, of course, never get any 
important work to do, and are engaged chiefly on mere copying. 
Such men are not competent to offer an opinion on the work of a 
draughtsman, They naturally run away with the idea that ‘‘it is 

or work.” That some draughtsmen get away from the board is 
incontestable—and fortunate they are-to do so. But to discuss this 
is beside the question. Everyone cannot get out of the office; 
draughtsmen there must be, and thé point is to better their 


However, if he will give | 





| 


| 





position. All your correspondents seem to be, more or less, 

imists, The only one who has any hope, so far as I can see, 
is ‘Will Barrie,” and he suggests a ‘“‘society, offensive and 
defensive.” 

For my part I see no objection to something of the kind. There 
is an understanding amongst lawyers that 6s, Sd. is the charge for 
a letter; the doctor's minimum charge is 2s. 6d. for a bottle of 
physic or a visit; and the parson fixes the minimum salary of a 
deacon at £130, and that of a priest at £150 per annum. I don’t 
see why there should not be such an understanding among 
draughtsmen, 

Everyone who knows anything of drawing-office methods is aware 
that there are several grades of men in an office, and their 
responsibilities differ widely. There are certain leading men who 
do the principal scheming, and others who follow getting out the 
details, and usually the man who has the scheme in hand is 
responsible for the job throughout; therefore, to work such a 
el pte society on trade union lines I should deprecate. You 
could not fix wages all alike when the responsibility varies so mucb. 
A good deal has been said of the jealousies existing among 
draughtsmen, but I suppose this exists among all classes of men. 
Any society which might be formed ought to have as one of its 
chief objects the bringing of its members more closely together, and 
the establishment of a better feeling. ENGINEER. 

October 11th, 





Sir,—I have read the correspondence on the above subject 
during the last few weeks with interest and amusement, and quite 
agree that the majority of draughtsmen are underpaid and badly 
treated. One of your correspondents says, pao yo drawing- 
office.” That I think a mistake, as it is from the drawing-office 
that 90 per cent. of the works assistant and general managers, 
&c., are selected ; but these are men who do not intend to end 
their days as draughtsmen, and who do not meekly submit to 
carry the blame of any other person’s mistake. 

The letters of ‘“‘Oppressed Draughtsman” and ‘ Foreman 
Patternmaker ” show the cause of nearly, if not all, the trouble 
—namely, incompetence on one side and jealousy on the other. 
Take the case of the oppressed first ; he is apparently one of the 
crowd who make drawings, and when instructed to draw out a 
train of wheels in a particular way, does not consider the special 
circumstances of the case, but accepts the idea and applies it on 
every possible occasion ; result, a smashed machine and an angry 
manager. He is surprised that a quiet man, whose work is not 
heard of —that is, there are no rows and bad language over it— has 
been selected as works manager to a former pupil. I consider 
that pupil knew what he was doing when he left the clever man, 
with the music-hall tricks and weekly row with the chief, severely 
alone. Let him copy the quiet man, drop the trick business, and 
think out his work, and his weekly salary will without doubt 
improve. 


**Foreman Patternmaker” should examine the ventilation of 


| his shop ; something is wrong when a patternmaker perspires ; but 
| is his principal trouble not caused by the way he shifts 


e blame 
for all the wasters on the nine incompetent draughtsmen who are 
innocent of core-boxes or the knowledge of prints, and then he 
grumbles when the tenth man refuses to help him out of the mud ! 
Can any one blame him? I have found from personal experience 
that it is a bad policy for a draughtsman to make a suggestion 
to a foreman as to how a job should be done, for, if accepted, 
whole or in part, all of the subsequent trouble with the job is 
saddled on to the drawing-office, and traced back to that sugges- 
tion. Another trouble of ‘‘ Foreman Patternmakcr’s ” seems to be 
that he does not consider the draughtsman, or his employer's 
object is not the making of patterns, and it is not generally con- 
venient to cut out the special features of a machine so that the 
moulder may have an easy job ; and, further, if he is anxious to save 
his employer money, he might impress him with the fact that 
highly-paid draughtsmen are are not expensive, and that his 
foreman moulder is using up valuable ground space with a museum 
of draughtsmen’s and other’s wasters, 


Glasgow, October 10th. ANOTHER DRAUGHTSMAN, 





HOUSE CISTERNS. 
Six,—Since your columns have been the medium for ‘‘Superinten- 
dent” and ‘‘Sanitas” to mention our Simplex system of water 


, : <3 - 7 r ; : | supply, which embodies the principle indicated by ‘‘ Aquarius,” 
would think of giving a driver instructions to pick up a minute, | ll kindly permit us, anak ol same medium, ion to say 


that it was the first introduction of the constant supply into London 
by the Water Bill of 1871 which gave rise to the idea, which has 
been ever since, more or less, the subject of various experiments, 
until at length the goal of simplicity was reached. But Clause 32, 
page 11, of the Bill—which states: ‘‘If any person supplied with 
water by such company wilfully or negligently causes or suffers 
any fittings to be out of repair, or to be so used or contrived as 
that the water supplied to him by such company is or is likely to 
be wasted, misused, unduly consumed, or contaminated, or so as 
to occasion or allow the return of foul air or other noisome or 
impure matter into any pipe belonging to or connected with the 


This appears to me to be a most serious charge against one or | pipes of such company, he shall for every such offence be liable to 


a penalty not exceeding five pounds ”—has not been fully complied 
with. But by the introduction of the anti-back-draught ball 
valve, which is used in connection with this system, nothing further 
is needed in order to prevent the return of foul air or other noisome 
or impure matter into the mains. In the Journal of State Medicine, 
May, 1896, page 283, analyst’s report of ‘‘the Simplex patent 
system of water supply,” it states ‘‘this system—patented by 
R. Harding and Sons, of Arodene-road, Brixton, S.W.—appears to 
fill a long-felt need, in rendering it possible for every householder 
to store safely on his premises a sufficient amount of water to tide 
him over a temporary suspension of the water supply. The 
apparatus is so simple that one wonders it has not been long agoin 
use ; and now that it is within the reach of everyone no house 
should be considered complete in its fittings without one. When 
the main is ‘on’ water is drawn direct from it; when the main is 
‘off,’ from the cistern. In the latter case air is admitted into the 
top of the tank through a strainer which is tightly packed with 
cotton wool, thus preventing the entrance of disease germs.” This 
single-pipe system, from which water may be drawn whether on or 
off, can now be adapted to various requirements—to a cistern of 
any size or shape by special arrangements, without the cistern 
itself being subject to the pressure of the main, in which case the 
cover might be bolted on, as the valve is accessible below the 
bottom. 

This arrangement can be applied to existing tanks, whilst at the 
same time it is considered advisable to fix a ‘‘Simplex” to the 
main for drinking water, whatever other cistern room may be 

uired. R, H, AND Son, 

London, October 11th. 





Str,—The correspondence proceeding in your valuable journal 
on the subject of ‘‘ House Cisterns” occurs at a most opportune 
moment. The Royal C ion will resume its sitting early in 
November, and in all probability will not close its labours without 
giving this matter full consideration, and arriving at some definite 
conclusion as to what must be adopted. In 1895 the Commission 
mentioned the kind of cistern which would satisfy them without 
saying each house must have one. Every opinion expressed goes to 
show that a provident store of water is necessary even with what is 
known as the constant supply, but opinions vary as to the amount 
necessary to be stored. For new connections, repairs to lead 
service pipes, stop-cocks, or small ordinary fractures in the main, 
the time required for water to be off would be from half an hour to 
two hours. A break in a larger main would require the water off 
from two to six hours. Provision, therefore, ought to be made for 
one-quarter of the consumption for household use. ; 

One advantage in a small self-cleansing pressure cistern is-that it 
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could be frequently emptied for cleansing without much waste. 
Another is that the small cistern does not require the same strength 
as the large one to stand the same pressure. If a large body of 
water for baths or hot circulation must be stored, a cistern free from 
the pressure could be provided of any required size and supplied 
through the pressure cistern, which for a moderate size house need 
not exceed twenty or thirty gallons. Also in blocks and flats each 
tenant could have one. 

it will be a good day for water vendors and consumers when 
legislation controls the general appliances, and a spacious central 
free sanitary museum, where approved fittings might be on show, 
would oe a ready means to educate the public as to efficiency and 
economy in the supply and use of water, as well as drainage and 

entilation. SURVEYOR, 
Sutton, October 12th. 





BOILERS AND THE DROUGHT. 


Stk,—'The letter under the above heading, written by the chief 
engineer of the Manchester Steam Users’ Association, which 
appeared in your last issue, opens up a question of more than 
ordinary interest to steam users. Mr. Stromeyer’s remarks, 
however, appear to apply mainly to boilers fed with salt water, and 
depositing common salt—chloride of sodium—on saturation. 

Many years ago, during a time of great drought, the late chief 
engineer, Mr. Lavington E. Fletcher, took great interest in a 
number of analyses of water brought to his notice by the Litholine 
Company, which has been specially engaged in the analysis and 
treatment of feed-water for the past sixteen years. It is not 
so generally known as it should be that in times of drought the 
characteristics of the mineral matter found in boiler feed-water 
often undergo marked change. Hence it follows that treatment of 
feed-water which gives results at one period of the year often 
proves comparatively ineffective at other times, and for this 
reason the feed-water should be periodically analysed. That the 
common practice, so generally adopted, of introducing soda 
indiscriminately may prove mischievous will be seen from the 
following case. 

Two boilers in the suburbs of Oldham, supplied by water which 
draiued into a large reservoir from the surrounding fields, where 
there was a considerable amount of clay, worked for years without 
giving any trouble. Suddenly, however, without any apparent 
cause, trouble began to be experienced from the furnaces of one of 
the boilers. The fusible plugs in this particular boiler leaked freely 
and dropped out time after time. As the other boiler gave no 
trouble it was assumed that these plugs were defective. Then the 
furnace seams began to leak, and had to be repeatedly caulked. 
The Boiler Insurance Company suggested that the trouble was due 
to floury deposit, and advised looking to the feed supply, but 
this theory was scouted, and the fact of the other boiler giving 
no trouble, although worked and fed under precisely similar 
— was deemed a conclusive answer to the floury-deposit 
theory. 

Analysis of the feed-water and careful examination of the cir- 
cumstance revealed that the water in coming over the clay had 
become impregnated with a certain amount of sulphate of lime. 
The attendant had been advised to try the effect of introducing 
soda with a view to the prevention of incrustation, and had 
— his experiment with this particular boiler by introducing 
soda crystals. Common soda crystal and soda ash, as is well 
known, are both forms of the carbonate of sodium. This had 
apparently the effect of decomposing the sulphate of lime and con- 
verting it into the carbonate, which forms a fine flour-like deposit 
and gives so much trouble. This deposit, in the presence of 
only a very small quantity of grease, is well known by boiler 
insurance companies to cause such a thickening of the water in the 
boilers as to prevent free absorption of the heat from the fur- 
naces, almost invariably leading to overheating, and hence the 
trouble. 

In the above case, the other boiler not having had any soda 
introduced gave no trouble, and when the use of the soda was 
discontinued both boilers worked satisfactorily. 

Mr, Stromeyer’s letter and the above case both point to the 
great desirability of steam users having the feed supply for their 
builers periodically analysed and the treatment varied accord 
ingly. Wherever possible, also, precipitation of the mineral 
matter in the water should be effected outside the boiler. 

Wo. IncHAM, M.1.M.E., 
For the Litholine Company, Manchester. 

21, Whitworth-street, Manchester, 

October 18th. 





AMERICAN COMPETITION. 


S1k,—In your impression for September 16th, on page 275, is 
a short article entitled ‘‘ Freights and American Iron.” It may 
interest your readers to know something more of the conditions 
brought about by the action of certain steamship companies, in 
connection with the British engineering and iron trades, 

The facts are that a combination of these steamship companies 
or brokers, consisting of Messrs. Bucknall Brothers, Limited ; 
Potter and Hughes, Limited; Houlder, Brothers, and Co., 
Limited ; and Jater on the Tyser Line, Limited, sent steamers over 
to New York to attack the established sailing lines there, some of 
which have been in existence for nearly fifty years, and the busi- 
ness of which has been built up by slow and conservative trading. 
Steam was not wanted in this business, and the intrusion of this 
London combination was therefore both uncalled for and 
unnecessary. It is not surprising that the New York lines should 
resent this invasion of their rights, or that they should be pre- 
pared to resist it, and be ready to protect their interests to the 
death. 

The London people had no justification whatever for their 
action. They had no business of their own in New York. They 
had no rights to protect, no established connection to consider, no 
slowly-built up trade to guard and watch ; they simply entered 
the arena to endeavour to secure what did not belong to them, 
and what has been the result? The iron and steel business, as 
well as the machinery trade, has been in a rather bad way for 
some time, and now comes this additional strain. The advantages 
of the low freights extended to American shippers, through this 
uncalled-for competition, have been promptly accepted, and orders 
from the Australasian Colonies are rapidly pouring into New York, 
and trade once diverted is hard to get back. e spectacle of 
good British subjects playing into the hands of American manu- 
facturers is not edifying, particularly as they are not likely to 
gain much, as these New York shipping merchants are wealthy 
enough and determined enough to fight for their established 
business unto the very end, and who can blame them ? 

In the meantime the British engineering and iron trades are 
suffering, and will be yet greater sufferers. The colonial 
merchants’ business is also demoralised, and all because our good 
friends the Bucknalls, the Houlders, and the Tysers, and their 
colleagues think they see a chance to make money. 


London, October 17th. FAIRPLAY, 








BIRCHINGTON SEWERAGE,—The sewerage question at Birching- 
ton, owing to the pressure put on the Rural District Council by 
the Local Government Board, has at last been settled. Messrs. 
Bailey, Denton, Son, and Lawford’s scheme has been adopted by 
the local authority, and they have been instructed to prepare the 
necessary plans for the holding of a Local Government Board 
inguiry. The estimated outlay is about £15,000, and the sewage 
effluent, after passage through roughing and coke breeze filters, 
will be discharged on the ebb into the sea, below the level of low- 
water spring tide. 








BROWN’S 121nx. KRUPP PLATE. 





We give herewith official photographs of a Krupp process 
plate made by John Brown and Co., Atlas Works, and tested 
by Government trial on July 21st last by three blows of 12in. 
Holtzer armour-piercing shot, each weighing 714 lb., striking 
with velocities of 1852, 1856, and 1849 foot-seconds, with the 
effect shown in the figures. The dimensions of the plate 
are 10ft. by 7ft. by 11}{in., and its weight about 15 tons. 
The calculated perforations of wrought iron by Tresidder 
formula are 23°65in., 23-70in., and 23-60in.; the figure of 
merit, had the second blow just perforated, would be 2:03— 
that is, the plate would have been equal to 2°03 times its 


although rending has begun in one casetat the back. i+; 
the well-developed star-shaped tear opposite the poir rp 18 not 
pact that indicates that the shot’s point is sound fer of im. 
and will easily complete its work and appear throy Vs Well, 
much more energy would be required to effect ~ How 
and carry the projectile through it is not = ee 
say. For this reason we must greatly commend oy! to 
States authorities for pushing their firing trials oy f nited 
plete perforation. More striking is the shattering ng 
fo) St, 


Three blows of about 1130 foot-tons per ton of »}; > 

only the amount of cracking ppt in the Aen rerad 
more tearing from the point of impact than actual Pet is 
and the wedging strain of a shot whose calibre exceed ure, 
thickness of the plate is very great. 8 the 


Of course we may be 
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thickness in wrought iron. It was, of course, much better 
than this, though it is impossible to say by exactly how 
much. The test as to energy or shock was great, that of the 
heaviest blow being 1138 foot-tons per ton of plate, the 
total energy of the blow being 17,060 foot-tons, which, 
divided by the weight of the plate in tons, gives this result. 
One similar Vickers Krupp process plate was tested in a 
like manner on August 19th, 1897, and one Cammell plate 
recently. The Vickers plate’s official photograph we gave 


KRUPP, 12in. PLATE 


met by the objection, which we fully admit, that the hard 
face of the plate defeated the blow before the projectile got far 
enough in for the plate to find out what its diameter or total 
weight was. Doubtless it is only by this means that the 
plates bear the blows as they do, but it remains also true that 
the greater the size and bulk of the shot the more work is 
necessary to break it, and the larger the portion of head which 
enters with wedging power, which can probably best be mea- 
sured by the diameter or calibre of the shot. eve 





BACK OF 


in our issue of November 19th, 1897; that of the Cammell 
plate is not yet obtainable. We do not wish here, however, 
to make a comparison between the results obtained, but to 
call attention rather to what is much more important to the 
country than any small difference in relative powers exhibited 
by individual specimens of plates manufactured by each 
English firm, nameiy, the fact that our three great Sheffield 
armour-plate factories have achieved success in the manu- 
facture of Krupp process plates nearly 12in. thick. The Gin. 
armour has long been made; plates of 12in. thickness are 
much more difficult to manufacture by this process, but once 
the difficulty is overcome, may be turned out, we imagine, 
with rapidly increasing certainty and uniformity of re- 
sults. What the results are may be seen in this trial. 
The perforation test is very severe for thick plates, and 
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12in. 


On August 17th last two 4in. Brown steel armour-plates, each 
4ft. by 4ft. by 4in., were each tested by the attack of three din. 
Palliser shot, weighing 50 lb., striking with the successive 
velocities of 1406, 1750, and 1750 foot-seconds. The plates 
were both non-cemented or face treated. One was slightly 
harder than the other. This showed some slight superficial 
cracks after attack, the other showed none, but the indenta- 
tions in the latter were appreciably deeper than in the former. 
We do not give our readers prints of these plates, because 
there is hardly anything visible except the point of impact 
with its radial white splashes, which are characteristic of the 
defeat of chilled projectiles by steel armour. We would add 
also that we gave one illustration of this trial in the case of 
Cammell’s 4in. plates similarly tested. See THu ENGINEER 





| of November 26th, 1897, page 529. 
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KUAN HSIEN IRRIGATION WORKS. 





ve venture to think that the following description of 
' at the oldest irrigation works in the world, taken 
¥° lightful report of a journey made by Mr. S. J. 
Litton, of HM. Consular Service, to North Ssu-ch’uan, 
I ‘ll ; ot be perused without interest by our readers :— 
=“ at Kuan Hsien on the west edge of the plain —120 li 
he west gate of Chengtu—deserve for their ingenuity and 
from ti and utility to be ranked among the first public works 
simplicity A reliable tradition ascx ibes the commencement of the 
of or Ping, the first ‘¢t’ai shou,” or hereditary governour 
work to in who was appointed by the Ch'in, after they had 
of Caaogh the aboriginal kingdom of Shu, and the completion 
ore to Li Ping’s son. Itis satisfactory that the Kuan 
d® per ation is not attributed to the great Yii, about whom 
ess » fabulous stories are current in the province, and who is 
ad ot worshipped as the Lord of the Waters; for we could 
poPt he reluctant to accept stories about a man who was born 
ha laces and died in as many more, 
& objects which the ancient engineer seems to have set 

= himself were, (1) to prevent an excessive rush of water 
ae west of the plain ; (2) to irrigate the north and centre 
ey lain ; (3) to effect this by connecting the watersheds of 
. Min ond Lii rivers by streams across the plains. | 

The city of Kuan Hsien is situated at the point where the 
Min River issues from a magnificent gorge on to the plain. The 

t bank of the river is fringed by high mountains, and the east 
Me ity separated from the west wall of the city by a high bluff 
"hich runs south beyond the city into the plain for about 200 
ber Just under the south-west corner of the city an artificial 
yre—A on the plan—about 1C0ft. deep, has been cut through 
ee ving rock, Through this gorge a copious stream, about 40 
yards broad, has been diverted eastwards at right angles from 
B the main stream of the river; the tail of the cliff C has 
thus been left like an island, surrounded to the north and west by 
water, and the east and south Pg plain. The plain dips down 
to the east and south—though this is not perceptible to the naked 
eye; thus a part of the water of B, foiled in its effort to go south 
partly by the cliff C and partly by the big dyke D, forms a 
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whirlpool under the cliff, and then rushing out of the gorge A, 
runs like a mill race past the south gate E. Both sides of the 
channel are strongly bunded with stones packed in bamboo baskets. 
Just east of the south gate this stream is artificially divided into 
two channels, one of which, F, flows across the plain to the south 
gate of Chengtu, and the other, G, navigable in summer for 
timber rafts flows, to the north gate, and is connected with F by 
the navigable stream which flows under the east wa!l of Chengtu. 
The high road from Kuan Hsien to Chengtu thus passes between 
the two channels F and G. Between Kuan Hsien and P’i Hsien 
—22 miles—these two streams are connected by two minor channels 
flowing from F to G, i.e.,from south to north across the high road, 
but the bulk of the water that comes through the gorge is diverted 
past the east gate of the city, and away to the north-east—channel 
H on the plan—passing between the cities of P’eng Hsien and 
Ch’ung Niog Hsien each 20 miles from Kuan Hsien to the N.N.E. 
and N.E, respectively. Flowing across the whole of the plain 
and irrigating it as it goes, this important channel joins the upper 
waters of the Lii River at the city of Hsin Tu, twelve miles to the 
north-east of Chengtu, thus connecting two distinct watersheds. 
The channels near Kuan Hsien are certainly artificial, but further 
to the east advantage has probably been taken of natural water- 
courses, I may add that the latest map of China—Bretschneider— 
has got these streams all wrong. 

Li Ping bequeathed to posterity as the principle of regulating 

the waters the two sentences, ‘‘Shen t’ao t’an, ti tso yen,” 1.¢., 
“dig the channels deep and make the dykes low,” that is, keep the 
water at its natural level—a principle which, if it had been applied 
to the Yellow River, wo.ld have saved untold misery and loss, 
_ Just below the point where the Min issues from the mountains 
it sends off a subsidiary stream I. Advantage is taken of this 
to construct a movable barrier K, consisting of a series of tripods, 
each made of three saplings 15ft. high, lashed together at the tops 
fixed in the bed of the river. hese are then filled up with 
bamboo baskets full of large stones; the great dyke D is of 
a similar character; this is thrown slantwise across the main 
stream at the mouth of the gorge A, with the object of driving 
the water into the gorge. In the month of November, when the 
water is sufficiently low, the Shui Li Fu, or prefect of the water- 
ways, who is resident at Kuan Hsien, and has direct contro! of the 
Works, set to work to make the western half of the barrier K. 
This shuts off the water from the subsidiary channel |. I is 
then dug out for a distance of three-quarters of a mile, and the 
stonework is pulled to pieces and carefully restored. The west 
half of the barrier K is then removed, and the eastern half is 
constructed, This turns the water back to I, and shuts it off 
from the main channel B, and in consequence from the gorge 
and its three channels F, G, H. All the channels B, F, G, 
H, are then carefully dug out for a distance of about three-quarters 
of a mile. From 5ft. to 6ft of gravel and sand, the accumulation 
of the year is removed. In the middle of the gorge are three 
Iron pillars placed flat on the bottom of the stream; one is dated 
Hsien Feng, one is of the Ming dynasty, and one has now 
vanished altogether. The object of these pillars is to mark the 
proper level of the stream, and the workmen have to dig down to 
them and no further. ‘The great dyke D is repaired, and the 
stone bunds along the various channels are entirely removed and 
replaced as strongly as possible. Thus year after year for 2000 
years has Li Ping’s motto been carried out. 

By the month of March, when water is required for the paddy 
fields, all is ready and the deus ex machina in the person of 
the Taotai from Chengtu appears upon the scene. He solemnly 
Tecelves a present of 200 taels from the two magistrates of Cheng- 
tu for his expenses: then he performs ceremonial devotions at Li 
Ping’s temple—L on the plan ; and then he orders the barrier K 

be removed, 

At this juncture his attendants are supposed to dash at the 
water and urge it forward with strokes of the bamboo: the Min 





thus hastened in its course, rushes back into its main channel, 
and the gorge A with all its channels—F, G, and H—are at once 
filled with the fertilising stream which is poured over the whole 
plain, 

The object of the great bund D is to secure a sufficient supply 
of water through the gorge. If the water rises very high it flows 
over the barrier and down to the south; a gauge is cut in the 
rock in the middle of the gorge, and it can be seen at a glance if 
too much or two little water is coming in. But a hitch very rarely 
occurs, 

The Viceroy, Ting Pao Cheng, the predecessor of the notorious 
Lui, got into trouble by making the big dyke too high when he 
repaired it, with the result that too much water came through the 
gorge, and the plain was flooded. 








MINERAL PRODUCTS OF THE UNITED STATES 
FOR THE YEAR 1897.* 





Products. Quantity. Value. 
Metallic, £ 
Pig iron (spot value), Jong tons : 9,652 680 | 19,024 459 
Silver, coining value, troy ounces ..._ .... 53,860,000 | 13,927 434 
Gold, coining value, troy ounces ... .... 2,774,935 | 11,472 600 
Copper, value at New York City, pound: | 491,638 0.0 | 10,816,036 


Lead, value at New York City, short ‘ 


WD ode cad see Tack UR a ee Sa 208,192 2 977,146 
Zinc, value at New York City, short 

ee a re hy es ee ae 99,980 1 699 669 
Quicksilver, value at San Francisco, flask: 26,648 198,689 


Aluminium, v due at Pittsburgh, pouncs 
Antimony, value at San Francisco, shur 


4,000'000 390'000 





tons ... sit Rize OM pPAy oes ‘ ; 756 21 931 
Nickel, value at Philadelphia, pounus .. 23 707 1 565 
Tin, pounds ee VS orgy Fr none 
Platinum, value (crude) at San Francisco, 

troy ounces Pas 150 180 
Total value of metallic products 60,439,700 

Non-metallic (spot values). 

Bituminous coal, short tons ... ... 147.789 902 | 23,948,010 
Pennsylvania anthracite, long tons 46,814,074 | 15,825,825 
Building stone ig Rare 7,214 130 
Petroleum, barrels : .... 60 568,081 8.185 922 
Natural gas ae a , 2 765,284 
Brick clay <elee nn Poh 1,690,C0) 
Clay (all other than brick), long tons ... 200,000 
Cement, barrels a 10,989,463 1,635,656 
Mineral waters, gallons sold 23 255 911 919,821 
Phosphate rock, long tons 1,039,345 534,640 
Salt, barrels Fees, dan aes. Sew. ane) ee 984,004 
Limestone for iron flux, long tons... ...| 4,247,688 421,80) 
Zine white, short tons ae : 25,000 350,000 
Gypsum, short tons ... 288 982 131,173 
Borax, pounds Lar ee p 16,000,000 216,000 
Mineral paints, short tons 60,913 159,158 
Grindstones : 73,612 
Fibrous talc, short tons 57,009 79,387 
Asphaltum, short tons 75,945 132,924 
Soapstone, short tons 2 A ena Me Ale 21,923 |. 73,126 
Precious stones Sy } . 26,135 
Pyrites, long tons... a 143,201 78,308 
Corundum and emery, short tons... ... 2 165 21,315 
Oilstones, &c., pounds... Ney 29,994 
Garnet for abrasive purposes, short tons 2,554 16171 
Mica f Sheet, pounds : 82 676 16,155 
5 (Scrap, tons ... ; 740 2,891 
Barytes pawns long tons 26,042 11,659 
Bromine, pounds “th 487,149 25,819 
Fluorspar, short tons... 5 062 7 432 
Feldspar, long tons ... ... 11,175 8,620 
Manganese ore, long tons... 11,108 19,101 
Flint, long tons ... ... ... 11 952 5,245 
Monazite, pounds... ... ... 44 000 3 

Graphite { Crystalline, pounds 1,254,402 8,620 

q | Amorphous, tons... ... ... 1,108 2,236 
Bauxite, longtons ... ... 0. 0. 20,590 11,530 
Sulphur, short tons ... ... 2275 9,118 
Fuller's earth, short tons ... pie wae 17,113 22,456 
ete seth, ee 60,009 6,000 
Infusorial earth and tripoli, short tons... 3,833 4,567 
NE ge et Ca oe eae ed ee * - 5,186 
Chromic iron ore, longtons ... ... .. none none 
Cobalt oxide, pounds .. 19,520 6 216 
Magnesite, short tons Fah gee bee 1,143 2734 
Asbestos, short tons... ... ... .. 580 1,290 
eee No ee eee 100 70 
Ozocerite, refined, pounds... ... .. none none 
Total value of non-metallic mineral pro- 

eee saat 65,822 769 
Total value of metallic products - 60 439,700 
Estimated value of mineral products 

unspecified Eh eet age 200,000 


Rrmeemn SOURS as Sac ce “ae ore — 126,462,469 





LAUNCHES AND TRIAL TRIPS. 


ON Saturday Messrs. David and William Henderson and Co., of 
Partick, launched the first of three steamers being built for Messrs. 
Lamport and Holt’s South American Line, and specially constructed 
to carry live stock. As she left the slip she was named the Raphael 
by Miss Doughty, daughter of Mr. Alexander Doughty, of Ran- 
goon, Perthshire, and Liverpool. The Raphael is 380ft. long, 50ft. 
broad, and 30ft. 6in. deep, has been constructed under special 
survey, and is in every respect supplied with the latest im- 
provements. 

On Friday, the 14th inst., the fine steel steamer L. H. Carl 
left the port of the Hartlepools for her trial trip. She has been 
built by Messrs, Wm. Gray and Co., Limited, for Mr. L. H. Carl, 
of Copenhagen. She takes Lloyd’s highest class, and is of the 
following dimensions, viz.:—Length overall, 290ft.; breadth, 40ft.; 
depth, 20ft. 6in. Triple-expansion engines, having cylinders 2lin., 
33in., and 56in, in diameter, by 36in. piston stroke, have been 
supplied by the Central Marine Engine Works of Wm. Gray and 
Co. The boilers are two in number, working at a pressure of 
160 lb, per square inch. The trial was a very satisfactory one, a 
capital run being made to Blyth, at which port the vessel loads for 
Copenhagen. 

Messrs. Wm. Simons and Co., Limited, launched on the 14th 
October the second of two powerful steam hopper barges which 
they have constructed for the Thames Conservancy under the 
direction of Mr. George Eldridge, N.A., of London. The dimensions 
are as follows :—Length, 190ft.; breadth, 30ft.; depth, 15ft. 3in.; 
and the barge has a hopper capacity to carry about 1000 tons of 
dredgings, The vessel is propelled oe one set of triple-expansion 
engines, and two return tubular boilers of about 1: indicated 
horse-power ; working pressure 160 1b. Special appliances are 
provided to work the hopper doors by steam power from independent 
engines, placed at forward end of hopper, also steam windlass 


* From the Report of the United States Geological Survey. 





forward and capstan aft. Cabins are fitted at after end of the 
vessel for the officers. The crew is located forward. The vessel 
was launched complete with steam up ready for work, and will 
leave for London in a few days. 

On Tuesday week the s.s. Saint Quentin, which has been built 
to the order of Messrs. Rankin, Gilmour, and Co., of Liverpool, by 
C.S. Swan and Hunter, Limited, was taken to sea for her trial 
trip, and attained a mean speed of 124 knots on the measured mile, 
which was considered highly satisfactory. The principal dimen- 
sions of the vessel are :—Length between perpendiculars, 335ft. ; 
beam, 48ft.; and depth, 26ft. 10in., and she will carry a dead- 
weight cargo of 5900 tons on a light draught of water. A special 
feature in the design of the vessel is her large measurement 
capacity, she being able to load 7850 tons at 45 cubic feet per ton. 
The engines have been built by the Wallsend Slipway aad 
Engineering Company, Limited, and have cylinders 23}in., 38}in., 
and 66in. diameter, with a stroke of 45in. The owners were 
represented by Captain Davey and Mr. Reid, their marine and 
engine superintendents, who expressed themselves highly satisfied 
with the ship and her machinery. After the trial the vessel pro- 
ceeded on her voyage to America. 

There was launched during the past week from the Woolston 
Shipyard of Messrs. J.G. Fay and Co., Limited, a large steel pontoon 
for the Southampton Harbour Board, to be placed at the Royal 
Pier. The pontoon has been built throughout from the designs and 
and under the personal supervision of Mr. E. Cooper Poole, 
A.M.I.C.E., of Portland-street ; and isof somewhat peculiar construc- 
tion, being trapezium shape in plan, the overall dimensions being 
approximately, 230ft. by 95ft. The platform is laid with specially 
imported Australian Karri timber, providing for exceptional 
durability and having a good appearance. Owing to the peculiar 
shape of construction it was found necessary to launch the pontoon 
in three sections, the first section being launched on Thursday, the 
second on Friday, and the third and last section on Saturday, the 
launch of each section being performed without a hitch. After 
each launch the several parts were towed round to the Royal Pier, 
where they will be all connected together afloat. We may add 
that the pontoon has been constantly supervised by Mr. W. J. 
Williams on behalf of Mr. E. C. Poole, surveyor to the Board. 

The paddle steamer Princess of Wales, built and engined by 
Messrs. Laird Brothers, Birkenhead, underwent her official trials on 
the Clyde on Saturday, 8th October, with very satisfactory results. 
The vessel, which has been built to the order of the South-Eastern 
Railway Company, for their service between Folkestone and 
Boulogne, is 270ft. by 32ft. beam, and is fitted with compound 
diagonal engines of considerable power. The trial was eminently 
satisfactory in every way, a mean speed of 19°1 knots being 
obtained on six consecutive runs on the measured mile as 
follows :— 


Miles. Time. Speed. Revolutions. 
er SP. ca: ae Se ax, oe ae ee 
, ee: . es ee 
| eee ee eee. 
4 rae re 
Serer eee 2. whe eee 
6 FS Ree wes. . «. CS 


During the course of the construction Messrs. Laird Brothers have 
benefited by the experience of Captain Boxer and Mr. Guy, the 
company’s representatives, and Mr. Kelson, who has acted as 
technical adviser. These gentlemen were present on board during 
the trial, and expressed their entire satisfaction with the results 
obtained, the speed being in excess of that contracted for, and 
there being an entire absence of vibration. The builders were 
represented by Messrs. J. M. Laird, Roy M. Laird, and Langtry, 
the machinery being in charge of Mr. R. Ratsey Bevis, jun. There 
were also present, Captain Dixon, representing the London, 
Chatham, and Dover Railway Company. 








ENGINEERING NOTES FROM SOUTH AFRICA. 
(From our own Correspondent.) 


AFTER the recent marked upward movement in the Natal coal 
trade, a good deal of disappointment has been caused by the 
announcement that the Castle Company has ordered a cargo of 
Pocahontas coal to be sent to Port Elizabeth, for the use of its 
steamers. Two principal evils had to be fought against by the Natal 
colliery proprietors, Firstly, the coal is too dear ; and, secondly, 
there are not adequate facilities for transport to the coast, and for 
coaling vessels at Durban. A Coal Commission has been appointed, 
and it is hoped that valuable results will accrue from its inquiries. 
In the meantime it is rather unlucky that the steamer Denton 
Grarge should have grounded at the entrance to the Durban 
Harbour. It appears that she struck on a bank not reached by 
the dredging operations, and neither the pilot nor the port officials 
are blamed. 

At Capetown the question of the control of the forwarding work 
at the docks is still under discussion. When it is decided some 
important orders will be forthcoming for all kinds of plant for 
handling cargo. 

The executive council of the Transvaal has decided to advance 
£200,000 for the Vryheid-Voetpadsdrift line. The plant and 
material will probably be ordered in Germany. The construction 
of the Pretoria-Pietersburg line is being rapidly pushed on. It is 
hoped that the whole line will be complete within three months, 
The section to Pietpotgietersrust is already being worked. Other 
Transvaal lines are likely to be put in hand shortly, 

In compliance with a request from Messrs. Davey, Paxman, and 
Co., Colchester, the Johannesburg Town Council has postponed the 
date of receiving tenders for the sewerage scheme by a month. 

The orders reaching engineers on the Witwatersrand just now 
are mainly for plant in connection with new sluices and cyanide 
works. Several new “deals” are under consideration, however, 
which, if carried out, will involve good orders for hauling and 
milling plants. Development is rapidly proceeding in Rhodesia. 
Three big stamp batteries are now at work, and heavy hauling 
machinery is being installed at numerous mines, The reduction of 
tariffs on the Beira Railway, which is now being agitated for, 
would do a great deal to create a d d for hinery for the 
gold mining centres in Mashonaland. At present most of the 
mining plant used in Rhodesia is going into the other mining fields 
over the Mafeking-Buluwayo Railway. 

Mine managers in the Transvaal are getting more and more dis- 
gusted with the eternal difficulties of the native labour question, 
and are making up their minds to substitute machine drilling for 
hand labour wherever possible. As a consequence there is a con- 
siderable activity in the demand for air compressors. The subject 
of the efficiency and economy of rock drills and air compressors is 
probably the most discussed topic at present amongst Rand mine 
engineers. Mr. Louis J. Seymour, whose position and experience 
give his judgment exceptional weight, does not favour the use of 
re-heaters with rock drills, on the ground that they would almost 
certainly fail to receive the proper degree of attention. Mr. 
Seymour has made exhaustive air-compressor tests, which he 
summarises as follows:—Under good conditions a compressor 
will compress 382 cubic feet of air at atmospheric pressure to 70 lb. 
gauge pressure at 65deg. Fah. per indicated horse-power, the 
cylinder running at 83 revolutions per minute, and better 
results at a lower speed. A 3}in. rock drill requires 81°08 cubic 
feet of air per minute when doing work averaging 26ft. 102in., 
depth of hole, in six hours. This estimate allows for leakages, 
and is measured by the indicator card of the first stage of the 
air cylinder, While some engineers are thus studying to ascertain 
the exact capabilities with a view to improving them, others main- 
tain that electricity is an altogether superior form of power 
transmission. Experiments are now being made with rock drilling 
by electricity which, it is hoped, will result in establishing the 
practicability and economy of that long-discussed system of 
underground working, 
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NOTES FROM JAPAN. 
(By our Special Correspondent.) 

Raiivays.—The Department of Communications has just pub- 
lished statistics, up to July 31st, 1898, of the sixty private railways 
in Japan, Of these thirty-nine are actually open and the remain- 
ing twenty-one are under construction. he total mileage sanc- 
tioned and under construction is 352! miles, of which 2231 miles 
are completed. The total nominal capital is 227,295,000 yen, of 
which 136,040,168 yen have been paid up. Seventeen companies 
have a nominal capital of 3,000,000 yen and upwards, including the 
Chugoku, Seiwa, Ganyetsu, and Shunko. none of which are yet open. 
The proportions between capital and mileage vary very widely on 
different lines, especially those under construction; for example, 
the Ganyetsu provides 6,000,000 yen for a projected 109 miles, 
while the Tohi has 600,000 yen for 140 miles, and the Tokushima 
800,000 yen for 214 miles, Other similar instances might be quoted, 
but these three, which happen to follow consecutively on the list, will 
be sufficient. The following particulars of some of the more import- 
ant lines will be interesting :— 





Capital. 























Length. Shares. 
Name. ne eT ee 

Total. Paid up. Total. C’pl'te &’d up Quotd 

Yen. Yen. Miles. Miles. Yen. Yen. 

Japan.. €6,000,C00 42,360,000 853 821 50 67°60 
41 49°00 

Sanyo.. .. 24,000,000 13,635582 321 | 280 44 | 50'S! 
Kyushiu - 30,000,000 19,152,346 824 | 283 50 67°10 
25 42°40 

Kansai 14,300,C00 10,700,000 151 | 141 50 |) 48°20 
50 52°00 

Nankai... 4,000,C00 2 $00,000 42 21 42 62°00 
Hokuyetsu 8,700,000 3,689,162 oy 66 50 = 80°00 
Sebu .. 3,600,000 2,746,07 72 72 50 79°00 
Kyoto. . 3,100,000 2,040,000 104 6 25 7°50 
Hantau cs 3,100,000 1,110,487 71 31 50 38°50 
Mobu.. .. .. ..| S00R,000 1,710,000 27 7 45 100°00 
Hoshiu .. .. .. 3,000,000 2,388,567 60 48 50 = 71°00 
Sanga.. .. .. .. 1,650,000 1,398,000 26 26 50 | 84°90 
Nishinari .. 1,650,000 1,517,092 3h 3 46 |s«51 00 


It may be remarked that the Nishinari Railway is a short line con- 
necting the Osaka Railway Station and the harbour. It owns 
extensive go-downs, and is, in fact, more of a warehousing than a 
carrying company, which accounts for the apparent discrepancy 
between the capital and the mileage. The shares of the Ganyetsu, 
Hankaku, Osaka, and Seiwa, all with capitals above 3,000,000 yen, 
and of several of the smaller railways, are not quoted on the Tokyo 
Stock Exchange. 

On a previous occasion I alluded to the present scarcity of 
capital in Japan, to the difficulty which railway and other joint- 
stock companies experienced in enforcing the calls made upon 
their shareholders, and to the general desire to obtain the assist- 
ance of foreign capitalists. Repeated attempts have been made 
to negotiate loans, and it has been frequently announced that one 
or other of these attempts has been successful ; but at the last 
moment some hitch invariably arises. A short time since it was 
reported that the Hokuyetsu Railway had succeeded in negotiating 
with a Yokohama firm for a loan of 1,100,000 yen. At first they 
offered 1 per cent. as commission to the firm for their good 
services ; but they demanded 5 per cent. Ultimately 24 per cent. 
was agreed on ; but I have not yet heard that the loan is actually 
fioated, what interest it is to bear, nor what is the security 
offered. 

A few months since the Japan Sea and Land Insurance Company 
added a clause to its bye-laws, permitting foreigners to hold 
shares. According to one version of the story, the Department of 
Agriculture and Commerce at first vetoed, but afterwards sanc- 
tioned the innovation. According to another tale, an appeal to 
the Cabinet was lodged against the refusal, and was successful. 
However, the Cabinet resigned almost immediately afterwards, 
and nothing was settled. 

The Koya Railway recently passed a resolution in favour of float- 
ing bonds to the amount of 100,000 yen, to bear interest at 10 per 
cent., and has applied to the Communications Department for per- 
mission to issue them to foreigners as well as to Japanese. The 
shares of this company are not quoted on the Tokyo Stock 
Exchange, but it is significant that out of a nominal capital of 
1,500,000 yen only 926,280 yen has been paid up. 

The Boso, Kobu, Kishiu, Sanyo, and Nippon Railways are all 
reported to be attempting similar negotiations, and the Home 
Minister has been asked to state definitely what form of security 
a Japanese railway may lawfully offer to a foreign capitalist. 

The Japan Railay Company.—A short time since, when writing 
on the subject of the strike of the locomotive drivers on this 
railway, I incidentally mentioned the dissatisfaction felt by the 
shareholders with the general conduct of their directors. Soon 
afterwards Viscount Soga accepted the presidency, supported by 
a new board cf directors and fresh auditors, and a thorough in- 
vestigation into the general management was instituted. The 
result of this has been the dismissal of Mr. Taro Adachi, traffic 
manager, Mr. Masayoshi Shirasugi, chief accountant, and Mr. 
Naozo Uchida, chief cf what is called the sundry affairs section, 
who have been replaced by Messrs. Kubo, Kambo, and Yamada 
respectively. The new Board further pledges itself to the reduc- 
tion of all needless expenditure, and advises the postpone- 
ment for the present of all schemes for expansion and 
extension, except such as are urgently needed. It has been 
stated that the number of employés, which i3 at present about 
130,000, will be reduced by about one-third, and that the 
salaries of first-class officials will be reduced from 300 yen to 
2000 yen, and those of second-class officia's from 2100 yen to 
1800 yen per annum respectively; also that certain business 
departments and sections wi!l be rearranged, and in some cases 
amalgamated. But as these two latter measures will require the 
sanction of the Department of Communications—the Japan Times 
says, of the Minister of Finance, but this is probably a slip—before 
they can be carried out to any signal extent, they will probably be 
postponed for some time to come, while the reduction in the 
number of employés will probably be limited to the dismissal of 
various superannuated officials who have long outlived any useful- 
ness that they may once have possessed. Lastly, a special com- 
mittee of five has been appointed to investigate various systems of 
railway management both at home and abroad. It would have 
been more to the point if they had engaged three or four more 
foreign experts, and entrusted them with full authority and 
—s ; but the day for that sort of thing has long since 
gone by. 

Tokyo waterworks.—It is reported that in Hongo ward the in- 
stallation is so far completed that the supply will be laid on in 
another month or six weeks, but this remains to be seen. Judging 
by what I have myself seen of the hasty and careless manner in 
which the works generally, and the jointing of the pipes in par- 
ticular, appears te be carried out, by workmen who have lt ge 
previous experience or training, a good deal of trouble may be ex- 
pected when the pipes are filled and the pressure put on. The 
rates to be charged are, for exclusive supply to a family of five 
persons, 5 yen per annum ; for a pipe for common use, 8 yen per 
annum. Charges for making connection from the main to a house 
will be, for a Sin. pipe, 2 yen 28 sen ; for a 3in. pipe, 2 yen 83 sen ; 
for a fin. pipe, 3 yen 45 sen ; and fora lin. pipe, 4 yen 39 sen. 

American lecomotives in Japan.—A few years since the Japan 
Railway Company was persuaded by the energetic representative 
of one of the largest American firms of locomotive builders that it 
would be very much to its interest to sell some of the English 
locomotives to the Imperial Government Railway—who were very 
glad of the opportunity to acquire them—and replace them b 
American engines, After one or two small orders had been placed, 








forty-four eight-wheel coupled tender engines of the Consolidation 
type were ordered in one batch, and were delivered with almost 
miraculous promptness. All these engines had copper fire-boxes 
and brass tubes, which are, of course, somewhat unusual features 
in American-built locomotives. The result has been most unsatis- 
factory. Every engine has been in the shop for repairs, usually to 
the tube plates and crown plates. The tubes also have given very 
bad results. At the present moment there are six entirely laid up, 
waiting for complete new boilers, which are now on the way out. 
The shells of the new boilers are to be of steel as before, but 
the fire-boxes are now to be of steel, with wrought iron tubes. 
Deducting the time that these engines had previously spent in the 
shops for replacing split tubes, repairs to crown and tube plates, 
and similar reasons, their average working life has been very little 
more than six months each. It was pointed out to me that in no 
case had they run a sufficient distance to necessitate the re-turning 
of the tires, and that in several instances the original tool marks 
were not entirely effaced from the treads. As the English 
engines, which have been doing excellent service for many years 
under precisely similar conditions, gave excellent results, it is plain 
that there is no special or local cause to account for the failure. 
One principal reason for the great number of orders which have 
gone from this country to America during the last few years is the 
prompt deliveries which the American shops have been able to 
effect, while the English shops have been so full of work that they 
could not undertake to deliver within six, nine, or even twelve 
months of the time specified in the inquiries. In the case of 
Government business this would often lead to further complica- 
tions, A sum of money for, say, rolling stock, has been voted at 
the commencement of a certain financial year. If the goods have 
not been delivered, payment cannot be made before the end of the 
year, and the unspent money returned, and a fresh vote obtained 
before it is again available. The penalty per day for late delivery is 
seldom less than ;}, of the contract price, which is equivalent to 
6 per cent per month, and I have frequently known it 1 per cent. 
per day, while a few years back, even 10 per cent. per day was 
occasionally stipulated. The unfortunate firm who secured the 
contract, assuming that it was merely a slip of the pen for ,'; per 
cent., had to choose between making a present of the goods, or 
forfeiting the caution-money of 10 per cent. which they had 
deposited when the order was confirmed. 








AUSTRALIAN NOTES. 


(From our own Correspondent.) 

THROUGH the rejection of Mr. Sydney Smith at the recent 
elections to the New South Wales Parliament, the Department of 
Mines has been transferred to the control of Hon. J. Cook, who 
held the position of Postmaster-General in the last Parliament. 
This gentleman, whose past qualifications fit him eminently for the 

»st, has risen from the ranks to his present position by his own 
indomitable energy, and is an example of English history repeating 
itself in Australia. 

Numbers of orders for locomotives and rolling stock in the 
various Australian Colonies have recently been lost to English 
tenderers on account of the necessity of quick despatch ; several 
orders have gone to America, although the price has been higher 
than English tenders, solely because delivery can be effected in 
considerably shorter time than in the latter cases, At the present 
time, unless some unforeseen occurrences take place, there will be the 
largest wheat harvest on record this season. Victorian and New 
Zealand railway authorities are already contemplating the purchase 
of a large number of goods wagons. 

From a return laid on the table of the Victorian Legislative 
Assembly, it is stated that during the past twenty years, 296 
locomotives had been manufactured in the Colony for the Victorian 
Railway Department, at an average cost of £3624each. During the 
same period twenty-nine imported locomotives were supplied to 
the department at an average cost of £3073 each, including 
freight and fitting up ; the total amounts expended for the last 
twenty years being £89,106 for imported engines, and £1 072,759 
for locomotives manufactured in the Colony. The latter include 
the construction of light surburban tank engines. Comparing class 
with class it is found that in 1883 five imported locomotives of the 
““R” class averaged £2957 each, while the price paid for fifteen of 
the same type supplied by the Phcnix Foundry Company, of 
Ballarat, the following year, averaged £3538 each. 

In 1884 ten imported ‘‘A” type locomotives cost £3211 each, 
while fifteen of the same type made in 1888 at Ballarat cost an 
average of £4289 each. 

The liquidators of the Clyde Works, Granville, New South Wales, 
the well-known engineering firm of Hudson Bros., Limited, offered 
the works for sale by auction on August 23rd last. It is under- 
stood that the property was knocked down to Mr. W. M. Noakes, 
for £16,000—the Sydney representative of John Fowler and Sons, 
Leeds, but who has acted in this instance on his own behalf. This 
low figure cannot be intended as the purchase price for the whole 
of these works, which are of considerable magnitude and fitted 
up with the most modern machinery, the firm running a few 
years ago with a capital of something like £300,000. Inquiries 
made into the matter fail to clicit any information on the 

int. 

More briskness is taking place in the coa! trade in New South 
Wales than has been the case for a long time past ; exports are 
again gaining ground since June, and the ruling prices are higher, 
consequently there is every probability of an increase being made 
in the miners’ wages. 

A deal of friction has lately been caused in the Newcastle district 
through the insistence of the observance of the clause of the 
Mining Act in weighing every skip. So strorg bas the opposition 
been in some quarters that some collieries have threatened to close 
down unless the miners withdraw their claim for the observance of 
this clause. 

The following return shows the quantity of coal exported from 
Newcastle— New South Wales—for the year ending 30th June, 1898, 
compared with the year 1897 for same period :— 


1897. 























1€98. Increase. Decrease. 
intercolonial, tons. tons. tons | tons. 
Victoria. . : 610,203 629,170 | 18,976 
New Zealand 164,719 145,902 18,817 | - 
South Australia .. 831,622 254,714 76,908 | -— 
Tasmania ee 59,857 54,786 5,071 | _ 
West Australia .. 170,885 152,528 18,357 | _— 
., 7,995 7,118 2 | — 
Queensland .. 26,705 28,354 8,351 _ 
1,371,986 | 1,267,576 | 104,410 | — 
Foreign. | | 
ee eee 35,724 42,126 | _ 6,402 
New Caledonia .. .. .. .. 9,500 | 15,174 _ 5,674 
RES oe ee a 51,821 | 55,381 - 4,060 
United States oo ee «oof 287,108 | 270,491 - | 83,383 
Hong Kong.. .. .. .. ..| 52,081 | 58,041 — | 1,010 
Mauritius .. .. .. .. ..| 6,193 7,488 — | ais 
Phillipine Islands 94,210 | 60,823 83,387 _— 
Shili si. os se 284 384 329,200 o 44,825 
Sandwich Islands 88,851 57,603 - 18,752 
ava ie ae we 52,208 55,529 - 8,321 
eee 9,506 26,700 ~ 17,194 
South Sea Islands 1,154 96 504 _ 
Singapore .. .. 75,881 86,791 39,090 
Other countries .. 55,102 63,671 — 8,569 








Grand total .. | 2,875,559 | 2,842,568 | 32,996 





Value .. .. .. «. «. &} 819,752 | 818,494| 6,258 | — 





The Melbourne Tramway and Omnibus Company, Limited, have 
declared a dividend for the half year of 24 per cent., which with 





the interim dividend of 24 per cent. paid in J; 
a total for the year of 5 per cent., leaving £28,474 bo dant 
forward, a 
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ELECTRIC TRACTION IN THE WEST OF LONDON 


Ir may be remembered that in the past rarliamentary ... - 
the directors of the London United Benangh Limited. —— 
a Bill to authorise the conversion of the company’s tramaten * 
horse traction to the overhead trolley system. The pre. trom 
tramways are mainly situated on the outskirts of the Weep y's 
although a few miles of line are located within the Co End, 
London, unty of 

So far as those lines are concerned that are immediate} outsi 
the county, the company was successful in obtaining re ide 
of Parliament to the introduction of electric traction on thee 
head system, but the opposition mainly of the London reo 
Council induced the Select; Committee entrusted with the _ 
sideration of the Bill to decline to sanction the adoption of ¢| hed 
traction on the three short sections of the company’s eee 
constructed within the county. Thus the company was left — 
three fractions of terminal lines, where it would be necessar ith 
retain horse traction, and which would not permit of an hed 
tinuity of the electric system throughout the tramway nana 

It recently occurred to Mr. J. C. Robinson, the man: is 
director and engineer of the company, that, by making conatie® 
able concessions, the London Couuty Council might he constrained 
to waive its objection to the overhead trolley, and permit th 
company to establish an uninterrupted method of locomotion on the 
whole of the tramways. , 

As a consequence Mr. Robinson os the County Council 
asking for consent to apply to the rd of Trade for permission 
to use the overhead trolley system on the lines constructed . 
authorised to be constructed within the county in Uxbridge-road 
between the Askew Arms public-house and the railway station— 
1 mile 3 furlongs 3 chains—from the Uxbridge-road Station by 
Goldhawk-road to hip, “Peano tl mile 4 furlongs 3 chains—anq 
from Young’s-corner to Hammersmith Broadway—1 mile 3 furlongs 
7 chains—the total distance being rather more than 4} miles, x 
Robinson stated that, with a view to facilitate an arrangement 
being come to, the directors of the company would be prepared to 
hand over free of charge to the Council—should it decide to par. 
chase the undertaking at the expiration of the statutory period 
which in this case will, in accordance with the provisions of 
Section 13 of the London United Tramways Order, 1395, be after 
July 6th, 1909—the whole property in the feeder cables or main 
laid down in the streets, together with the standards and over- 
head wires there, thus leaving the question of the purchase of the 
tramways, &c., under the purchase clause of the Tramways Act 
1870, absolutely unprejudiced. The directors would further 4 
willing to enter into agreement to remove the standards and other 
electrical apparatus at any time during the currency of the term 
on receiving a year’s notice from the Council so to do ; and the 
company would adopt, subject to the approval of the Board of 
Trade, any other mode of traction which the Council might at any 
future time find in practical operation, and acknow‘edged to be 
superior to, and more efficient than, the overhead trolley system, 
Should the Council hereafter construct tramways to connect with 
the company’s system, the company would, if re uired by the 
Board of Trade, adopt on its lines such method of mechanical 
haulage as the Couneil might have adopted for its connecting lines, 

This proposal, made on behalf of the company, was considered at 
a meeting of the London County Council on Tuesday, when the 
Highways Committee, in reporting upon the subject, stated that 
they were still of opinion that the overhead trolley system is un- 
suitable for the more crowded of the London thoroughfares, As, 
however, the company were desirous of making an experiment, 
and had made considerable concessions, the Committee expressed 
the opinion that the Council might give provisional consent to the 
application in so far as concerned the company’s line between the 
Askew Arms and the Uxbridge-road Railway Station, and on con- 
dition that in consideration of this concession the company would 
also undertake to reconstruct the other two sections within the 
county on an underground conduit system. If carried out, this 
arrangement, in the opinion of the Committee, would afford the 
company an opportunity for a full and satisfactory trial of both 
methods of electric traction at the outskirts of the county ; and 
the Council would be able to ascertain whether the overhead 
trolley system would prove successful in Uxbridge-road, and 
whether it was or was not a source of inconvenience, and also 
whether the underground conduit and the overhead trolley systems 
could be successfully worked, as the Committee had been assured, 
in conjunction with each other. The Highways Committee sub- 
mitted a recommendation to the above effect, with the proviso 
that the company should submit plans and details of the works, 

After a discussion extending over an hour, during the course of 
which an amendment was moved seeking to prohibit the trolley 
system, the recommendation of the Committee was carried on a 
show of hands by 41 to 19 votes. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE resolution cf the Marked Iron Association at last week's quar- 
terly n eeting to advance prices 10s. per ton has been followed by 
the issue of circulars by the marked bar houses formally notify- 
ing the rise. The firms who have taken this course include the 
Earl of Dudley, Round Oak Ironworks ; Messrs. Wm. Barrows and 
Sons, Bloomfield Works; Messrs. Noah Hingley, Limited, Nerther- 
ton Ironworks; Messrs. Jno. Bradley and Co., Stourbridge; 
Messrs. Jno, Bagnall and Sons, Limited, Wednesbury ; and Messrs. 
Phillip Williams and Sons, Wednesbury Oak Ironworks. ‘The cir- 
culars of these firms make it plain that the 10s. advance is to 
apply not only to bars but likewise to best hoops, sheets, boiler- 
plates, rivet iron, tees, and other engineering sections, and as it 1s 
nearly two years since there was any previous advance, the import- 
ance of the present action becomes the greater. In the shipping 
markets especially the significance of the action of the marked bar 
houses will be readily recognised. In the present instance not only 
have all-mine pigs advanced 5s. per ton as stated last week, but fuel, 
labour, and other costs of production have seen a considerable rise, 
andit is generally admitted that marked iron prices have for some 
while past been below the correct market level. Orders, too, at the 
works are increasing alike on shipping and home account, and the 
marked bar firms all round are busier than at any previous date 
this year. : 

The Earl of Dudley's prices—which are always nominally 12s. 6d. 
per ton above the rest of the market—as shown by his lordship’s 
new list now become :—Bars, ordinary quality, £8 12s. 6d.; best, 
£19; best best, £11 10s.; best best best, £13 10s.; angles, 
ordinary quality, £8 17s. 6d.; best, £10 5s.; best best, £11 1%s.; 
and best best best, £13 15s, His lordship’s tees are :—Ordinary, 
£9 7s. 6d.; best, £10 15s.; best best, £12 15s.; and best best best, 
£14 5s.; and hoops or strips, £9 2s, 6d., £10 10s, and £12 per ton, 
according to the respective grades. His lordship’s second-class iron, 
branded “ Hurst,” is £1 per ton below the L.W.R.O. brand quoted 
above. “Hurst” bars are now declared at £7 10s., and hoops, 
angles, tees, &c., of the same grade in proportion. 

Messrs. Wm. Barrows and Sons’ new list is understood to be as 
follows :—‘‘ Crown” bars, ordinary, £8 per ton; best best scrap 
and best chain bars, £9 10s.; best best bars, £10 10s.; plating 
bars, ordinary, £8 10s.; best ditto, £10; and double best charcoal 
ditto, £16. Angle and tee iron is £8 10s., £10, and £11, according 
to quality. Rivet iron, best, is £10, and best best swarf, £11 
Boiler plates Messrs, Barrows now quote ordinary £9, and other 
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- ion. Hoops, ordinary, are £8 10s.; best, £1 10s, 
grades in prope st notched slit rods, £10 ; seconds, £9 5s, 
nea Jno. Bagnall and Sons’, Limited, new list shows : Crown 
<<" to Gin, flat, and ,’;in, to din, rounds and squares, £8 ; 
bars, to Jin. flat, and 3fin. to din. square, £8 103.5 and larger sizes 
a nares ranging from 4hin. up to 5in., £9, £9 10s., 10, and 

103. round bars of din. and 5fin. become £11; 5hin., 
en ‘fe Sfin., £12; and so op to Zin. and 7}in. ger 
: et C14 103. and £15 103. per ton respectively. Horse- 

Tange Muoted £3; best rivet iron, £9 103,; double best, 
st -. 0s,; and angles and hoops, £8103. Boiler-plates, ordinary, 
£10 "9 10s., and sheets—singles—the same. 

are & rs "Phillip Williams and Sons announce their price of 
wien bas as £8, and best bars £9, while angles up to 8in. are 

g 103 and best £9 10s. ** Mitre” plating bars are also £3 10s. 
8 ay be added that their £8 bar price relates to rounds and 
It may up to din, or flats up to 6in. by lin. For rounds and 
— less than seven-sixteenths of an inch, and down to jin., 
dy extra is charged for each sixteenth, 

Oe Sorked manufactured iron fully maintains the higher prices 

uarter-day. This—Thursday—afternoon in Birmingham com- 
of 4 bars were quoted by the associated makers £6 53. to £6 10s., 
= h non-associated firms were still willing to take £6 per ton. 
soe bars were in good demand at £6 12s. 6d. to £6 15s. 
Hoops and strips were 5s. per ton dearer than a couple of weeks 
ago, the former being £6 10s. to £6 15s., and the latter £6 to 
os 6d. for tube strip, and £6 5s. to £6 7s. 6d. for large bed- 
ead strip. Nut and hurdle iron was £6 to £6 5s., though the 
former was the more generally recognised figure. 

yo of the best features of the market this afternoon was that 
the rather better tone that has lately appeared in sheet iron was 
upheld, Sheet ironmakers just now are speaking much more brightly 
— alike black and galvanised sheetmakers, Demand is somewhat 
better, and under the influence of the higher quotations for pig 
jron and fuel, and other raw materials, prices are distinctly 
advancing. It is estimated that in both the black and the 
galvanised iron branches, current quotations are 10s. per ton 
above those of three or four months ago. It is scarcely to be 
expected, however, that in all cases so much advance is being got 
on actual business. That would be to argue over-confidently. 
Black sheets, doubles, were quoted to-day £6 12s, 6d. to £6 lis., 
and on to £6 17s. 6d. for 24 W.G., according to reputation of 
maker and.the state of order books. Galvanised sheets of local 
make were quoted £10 15s, to £11 per ton, f.o.b, at outports. The 
Galvanisers’ Association have fixed their price at £11 largely 
owing to the rapid rise in spelter. 

Pig iron is fully as firm as a week ago, and makers are by no 
means anxious to sell, Indeed, the contrary is the case, and 
buyers find it difficult to place contracts. The prices which are 
being asked in some directions are astonishingly high, and con- 
sumers who have not been watching the market carefully, and are 
not bought forward, find themselves caught in a very unpleasant 
position. This applies to foundry equally with forge iron, and 
engineers and ironfounders this afternoon were complaining of the 
high prices that they have suddenly to face. Westbury brands of 
Wiltshire pigs were quoted 47s, 6d. at stations for forge, and 
52s, 9d. for foundry iron. Derbyshire brands were strong at 48s. 
to 50s. for forge and 553, to 60s. nom., for foundry ; Northampton 
forge was 47s. to 49s,, and foundries in proportion. Staffordshire 
pigs: Cinder, a a part-mine, 47s. to 50s.; and best all- 
mine, 663. 6d. to 69s. 6d. 

The steel market sustains its late enviable situation, prices being 
hs, to 7s, 6d. per ton higher than three or four months ago, and 
demand heavy —almost indeed excessive. Local makers have more 
orders than they can execute, while the supply of Yorkshire and 
Scotch billets and blooms is very restricted. There is a more 
plentiful supply of Welsh steel, owing to the termination of the 
coal strike. Bessemer blooms and billets are quoted £5 to £5 5s.; 
best Siemens ditto, £5s. 5s. to £5 103.; girders and angles, £6 10s. ; 
and plates, £6 10s. to £6 15s. 

Messrs. Nettlefolds, Limited, have this week intimated an 
advance in the price of iron wood screws of nearly 74 per cent., 
brought about by a reduction in gross discounts of 24 per cent. 

A strike is threatened in the wrought iron tube trade. Some time 
ago the fitting and socket makers, the two largest sections of the 
trade, gave notice of their intention to apply for a 74 per cent. 
rise, and as the employers have made no move the men have 
now resolved to give immediate formal notice for the advance. 
— 800 men are affected in the Wednesbury and surrounding 
istrict. 








NOTES FROM LANCASHIRE. 
(from our own Correspondents.) 


Muanchester.—A noticeable feature on the Manchester iron market 
during the past week has been the continued steady upward move 
in prices, and especially in pig iron, further advances of 6d. to 1s. 
a ton being quoted on some brands at the Change meeting on 

uesday. Although these advances tend somewhat to check buying, 
business coming forward generally is in excess of what makers care 
to entertain, and they are becoming increasingly cautious about 
committing themselves to forward engagements. A good deal of 
inquiry was reported on the market, and although probably this 
did not result in a proportionate amount of business put through, 
buyers where they place orders have to pay the full current rates, 
unless it is that here and there merchants who happen to hold 
iron bought at low prices are realising profits at a trifle under 
the full quoted prices, but this is chiefly confined to some of the 
speculative brands. Lancashire pig iron remains nominally at 
1/3. 6d. for forge to 50s. 6d. for foundry, less 24, delivered here, 
but makers do not care to sell at current rates, and the tendency 
is to stiffen up where quotations are asked for new business. 
District brands all tend strongly upwards, Lincolnshire makers 
having raised the basis prices for No. 3 and No. 4 foundry ls. per 
ton, and although there is no official change on forge qualities, 
makers here and there are asking an advance of ls. per 
ton, whilst some Derbyshire foundry brands are being quoted 
at practically prohibitive prices. Delivered equal to Man- 
chester, Lincolnshire may now be quoted at 45s. 6d. to 
463, 64. for No. 4 forge; 47s. 6d. for No. 4 foundry ; and 
48s. 6d. for No, 3 foundry, with Derbyshire foundry nominally 
about 52s, to 54s. net cash. With regard to outside brands, 
Middlesbrough is becoming :o scarce that for prompt delivery 
prices are scarcely quotable, except that good foundry brands are 
not obtainable under 52s. 10d. net by rail Manchester. In Scotch 
iron there has been a good deal of speculative buying from outside 
quarters during the past week, whilst merchants in some instances, 
as already reported, have been realising their profits, so that prices 
have fluctuated to some extent. Generally, however, there is a 
decided advance on last week’s quotations, and, delivered Man- 
chester docks, Glengarnock averages 53s, 3d. to 53s. 6d., with 
Fglinton 53s, 9d. to 54s., and American pig iron quoted 47s, 6d. up 
to 50s. net cash, 

In the finished iron trade makers are heavily sold in bars, and 
Me quite indifferent about booking new business, Delivered 
mere Lancashire qualities are not quoted under £6 5s., 
N ust delivered Liverpool 2s. 6d. above this figure is being got. 
North Staffordshire bars could now scarcely by bought under 
a 10s., delivered Manchester. Sheets remain at £7 2s. 6d. to 
ri %., and hoops are firm at the Association list rates of £6 15s. 
ead andom to £7 for special cut lengths, delivered in this district, 
di rice 6d. less for shipment. The merchants in the Manchester 

‘strict have advanced their prices for delivery out of stock 10s, 
Per ton on both manufactured iron and steel, £7 10s. being now 

@ stock price for bars, with other manufactured material in 
Proportion, 
i= continued steady hardening is noticeable in both raw and 
pa nufactured steel, the active demand enabling both makers and 

anufacturers to hold out promptly for their own prices, especially 





where prompt delivery is required. No. 3 foundry hematites are 
now scarcely obtainable under 64s, to 65s., less Dh ; local billets 
now average £4 11s, 3d. to £4 12s, 6d. net cash ; steel bars from 
£6 12s, 6d. and £6 15s. up te £7 in special cases ; common plates, 
£6 153. to £6 17s. 6d.; and boiler plates, £7 103. to £7 12s, 6d., 
delivered in this district. 

In the metal market there have been anticipations of an early 
advance in list rates for manufactured goods ; not only has the 
demand been exceptionally brisk, especially for engineering, loco- 
motive, boiler, and marine requirements, but the steady upward 
move in raw material has also so strengthened the position that 
an official rise in list rates has been regarded as inevitable. This 
advance has now been officially announced to the extent of - 
per lb. on brass and copper wire and rolled brass, whilst a similar 
upward move in tubes is very probable. Delivered Manchester 
district, copper wire is now quoted on the basis of 7#d., brass 
wire 6id., rolled brass 64d., brass tubes 7}d., copper tubes 8#d., 
brazed brass tubes 84d., yellow metal plates 54d. per lb. 

I hear of further fairly large inquiries on the market for locomo- 
tives, one being for thirty and another for twenty, and in other 
branches of the engineering trade, amongst machine tool makers, 
boilermakers, stationary engine builders, and general engineers, 
new work is coming forward in more than sufficient quantity, at 
any rate so far as the principal establishments are concerned, to 
replace orders running out. Some of the smaller firms, however, 
who are engaged chiefly upon the ordinary run of machine tools, 
are not so busy, inquiries being now chiefly for specially designed 
modern labour-saving tools, and I still hear that in the textile 
machine making industries, although the principal firms are full of 
orders for the present, new work is not coming forward quite so 
satisfactorily as could be desired. 

The usual monthly returns issued by the trade union societies 
continue to afford ample evidence of the brisk condition of the 
engineering industry. The Steam Engine Makers’ Society has 
practically a clear unemployed list in the Manchester, Bolton, and 
Oldham districts, and throughout the country has only three- 
quarters per cent. on benefit. The United Machine Workers’ 
Society has still 11 per cent. on the books in Oldham, and 9 per 
cent, in Bolton, owing to causes previously mentioned, but apart 
from these centres, there are only one-half per cent. of the Lan- 
cashire members on the donation list. In Manchester the propor- 
tion is 2? per cent., but this number has, I understand, been 
further reduced since the returns were compiled. Throughout the 
society there are about 34 per cent, on the benefit. 

Mr. A. T. Murray, of Manchester, is bringing out a new machine 
for drilling iron, steel, brass, &c., with a special arrangement of 
discs, which can be moved to suit any angle at which it is required to 
set the drill. The feed arrangement is in the shape of a four-cross 
handle, and the machine can be worked from either the side or the 
top to suit the convenience of the operator, and the position in 
which the work has to be placed. 

Messrs. David Bridge and Co., of Salford, have a number of 
important orders in hand for adapting their patent Heywood and 
Bridge friction clutch to various special classes of machinery. One 
order they are executing is for a 5ft. clutch, and two haulage 
pulleys, with shaft, for a large colliery in South Wales, and they 
have also recently completed several orders for the clutches in a 
form specially adapted for driving dynamos, pumps, and other 
machines, which require to be out of gear for long intervals. With 
regard to the special features of this clutch, it may be added that 
it consists of a substantial shell provided with a boss on which the 
pulley is keyed. The central portion of the clutch is split at two 
points diametrically opposite to each other, and by means of a 
pair of right and left-hand screws operated by levers and a slidii 
sleeve, the ring is expanded when the clutch is in gear an 
contracted when it is out of gear. 

Messrs, James Evans and Co., of Manchester, are introducing 
an improved pattern and core box machine of American design, 
patented last year in the United States, and which, 1 understand, 
has been adopted with very successful results in American 
foundries. This machine will cut straight semicircular core boxes 
any length, from jin. to 20in. diameter, and segment or elbow 
boxes from l}in. groove, — radius, to 20in. groove and any 
required radius, and as an illustration of the facility with which it 
turns out the work, I may mention that a core box 5ft. long, 20in. 
diameter, «an be cut by this machine in less than half an hour, 
It is also claimed that core boxes made by this hine will 


be paid at all an adequate rate of wage, which their responsible 
service demanded, but a resolution was passed that they would 
prefer a reduction of hours to eight per day in preference even to 
an advance in wages, 

Barrow.—Uninterrupted firmness is maintained in the hematite 
pig iron market this week. The demand remains very full and 
very strong, but makers have very little iron for sale. They are 
very fully sold forward, and have only forty furnaces in blast, as 
compared with thirty-eight in the corresponding week of last year. 
Makers cannot at present increase their output owing to the 
continued scarcity of iron ore. Prices are very steady, and show 
an upward tendency. Mixed Bessemer numbers are quoted at 56s. to 
57s. net f.o.b., and warrant iron is higher at 563. 14d. net cash 
sellers, 56s. 0d. buyers. Stocks have decreased during the week 
by 1187 tons, making the reduction since the beginning of the year 
63,762 tons, and leaving stocks now on hand at 121,688 tons. 

The trade in iron ore is as full as raisers can deal with, and it 
would be fuller if the supply was more adequate. There is a fuiler 
output of native ore, but this is checked by the shorter delivery 
of Spanish and other foreign ores. Good sorts of native ore are 
difficult to buy, and raisers are not selling in large parcels, as 
higher prices are expected. Common ores are at Ils., good 
ordinary at 14s., and best at 163. per ton, net at mines, Very small 
stocks of ore are held at the mines. 

In the steel trade there is much activity, and makers were never 
so well sold forward as they are at present, nor were their pro- 
spects ever so good as now. Heavy rails are required in large 
forward deliveries on home account as well as for the Colonies, and 
prices remain steady at £4 12s. 6d. per ton. Steel shipbuilding 
material is in very brisk request, and orders are more plentiful 
than makers can deal with. There are indications that an increase 
in the mills now engaged in this trade will soon be brought about, 
as the local demand is considerable, and. the general trade is 
growing. Pricesare very firm. Heavy plates are at £6 6s. per ton, 
and angles at £6. Heavy steel castings represent a big trade in 
this district for engineering and shipbuilding work. Other depart- 
ments of the steel trade are very busy, and orders are offering 
freely. 

There is a very brisk state of things in the shipbuilding trade at 
Barrow, and orders are still being offered on a large scale. 
Vickers, Sons, and Maxim have been asked to tender for some 
torpedo boat destroyers for the Admiralty, as one of the firms 
which have successfully built 30-knot boats. The new torpedo boat 
destroyers will be slightly longer than the last group built at 
Barrow. The Avon, one of the latter, has just passed her trials 
successfully at Chatham, and the Bittern, the Leopard, and the 
Otter are now ready to undergo their trials. 

Coal and coke are in brisk request, and prices are advancing, as 
the demand is so fully maintained. 

£hipping is posit Sve busy at West Coast ports. The exports 
of pig iron last week were 8435 tons, and of steel 16,237 tons, as 
compared with 9495 tons of pig iron and 6824 tons of steel in the 
corresponding week of last year, showing an increase of 1060 tons 
of pig iron and 9413 tons of steel. The ate exports this 
year total up to 423,074 tons of pig iron and 438,218 tons of steel, 
as compared with 348,468 tons of pig iron and 364,699 tons of steel 
in the corresponding period of last year, showing an increase of 
74,606 tons of pig iron and 73,519 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE coal trade in the South Yorkshire district continues satis- 
factory, on the whole. While the mild weather prevents anything 
like extreme activity in house sorts, it helps, on the other hand, to 
keep the export business brisk. A very fair trade all round is 
reported on metropolitan, Eastern Counties, and local account. 
Prices for house sorts remain firm, but there is some difficulty in 

etting the advances made from October Ist imposed all round. 
‘or Silkstone coal in the best qualities the quotation is 9s. 6d. to 
10s. per ton, other qualities realising 7s, 6d. to 8s. per ton ; Barnsley 
house 8s. 6d. to 9s. per ton, and secondary qualities from 7s. per 
ton. In addition to the export trade there is a large demand for 
supplies for the iron industry, and the railway companies are 
receiving quite up to the average weights. Steam coal, therefore, 





permit the use of larger cores, and there is a considerable saving 
in the cost of material used in the construction of the core boxes, 
The frame of the machine is a solid casting, and main and small 
extension steel spindles are provided. The cutter head is furnished 
with a self-oiling strap box, and the countershaft is adjustable to 
keep the belt at the proper tension. Each machine is provided 
with three steel cutter heads, and one large adjustable arm head, 
and the extension arms are made in taper form to prevent outward 
slip when in motion. A cutter setter is also supplied, which 
enables the operator to set the cutters quickly. e machine 
occupies a floor space of 56in, by 36in., and weighs less than 
10 ewt. 

A new design of screwing machine is being brought out by Messrs. 
J. Hallsworth and Co., of Hyde, specially pare for dealing with 
spring forks, clips, &c., as well as for ordinary bolts, rods, and 
tubes. This machive is constructed to screw all sizes up to lin., 
whilst being fitted with a hollow spindle, any length of thread can 
be screwed ; it is intended to supersede the present method of 
bending back the forks, when using ordinary stocks and dies, and 
is, in fact, applicable where stocks and dies could not be used. 

In the coal trade business moves on steadily, but there is no 
pressure of demand generally, and pits running five days per week, 
which is practically full time, are able to meet present require- 
ments, ‘I'he better qualities of round coal, although moving off 
fairly well, are still not meeting with the demand that is expected 
to come forward at this time of the year, and supplies are ample ; 
prices, however, are firm, and fully maintained at the advanced 
rates. Common round coals are perhaps moving off more freely 
than the better qualities. The activity throughout the iron, engi- 
neering, and all the principal coal-using industries necessarily causes 
a brisk inquiry for steam and forge purposes. Increased quantities 
are, as reported last week, now being thrown upon the home 
market owing to the lessened demand for shipment, but notwith- 
standing this there are no surplus supplies, solinelen in fact report- 
ing in most cases a more than sufficient inquiry for all their present 
output of round coal for manufacturing purposes. Prices are con- 
sequently very firm at full rates, 7s. 6d. being about a minimum 
average figure for ordinary qualities, with 8s. got for some of the 
better descriptions of steam and forge coals at the pit mouth. 
Engine classes of fuel, although also in brisk demand, are scarcely 
maintaining the strong hardening tendency which has been 
so noticeable recently. To some extent this may possibly be due 
to many of the users having bought pretty freely some time back 
in anticipation of possible wages difficulties, whilst several of the 
large users of slack, probably not being disposed to buy in the 
usual way at the prices which have been quoted of late, have 
resorted to the expedient of advertising for tenders, and, in the 
meantime, are out of the market, pending quotations that may 
be sent in to them. The general position as regards slack re- 
mains, however, firm at recent quoted rates, and there are no 
great surplus supplies coming upon the market that are likely to 
weaken prices, At the pit mouth common slack is not quoted 
under 3s. 6d. to 3s. 9d.; good medium sorts, 4s, 3d. to 4s. 6d.; 
and best qualities 4s. 9d. up to 5s, 3d. in special cases. 

Only a moderate business is reported for shipment, and ordinary 
steam coals are obtainable at 9s. to 9s. 3d., with better qualities 
not averaging more than 9s. 6d. to 9s, 9d., delivered Mersey ports. 

There is some dissatisfaction amongst colliery surfacemen in this 
district with regard to the 2} per cent. advance in wages which, it may 
be remembered, was obtained for them through the intervention of 
the Miners’ Federation, and at a conference held in Manchester 
this week, not only were strong opinions, expressed that even at 
the advanced rate the colliery enginemen and firemen would not 





remains firm, sales made outside contracts being at improved 
values on contract prices. Barnsley hards fetch 8s. 6d. to 9s. per 
ton, seconds from 7s. per ton. For engine fuel there is a steady 
demand at full rates, quotations for nuts being 6s. 6d. to 7s. 6d. 
per ton ; screened slack from 5s. 6d. per ton ; pit slack, 2s. 6d. to 
3s. per ton. The coke ovens are fully employed, and the whole 
output easily finds a market, best qualities making up to 12s, 6d. 
per ton, ordinary sorts 93. 6d. to 10s. per ton. In various works 
the facilities for output are being largely increased. 

The iron market continues exceptionally firm, with a decided 
tendency to better values in every kind. It is evident that con- 
sumers expect prices to go still higher, as they are by no means 
reluctant to place orders at the recently increased quotations. 
West Coast hematites are now making 63s. to 64s.; East Coast 
hematites, 61s. 6d. to 62s. 6d.; Lincolnshire No. 3 foundry, 46s. to 
46s, 6d.; forge ditto, 43s. 6d. to 44s.; Derbyshire No. 3 foundry, 
47s. to 47s. 6d.; forge ditto, 43s. to 43s. 6d.; bars, £6 10s. to 
£6 12s, 6d.; sheets, £7 10s. to £8. Local bar makers, who recently 
advanced their price 10s. per ton, have been followed in their 
action elsewhere, The steel makers in the Midlands have advanced 
their prices 10s. per ton, and it is quite evident that those in the 
North will follow their example. The heavy trades are so busy 
that quotations are certain to go higher, while the activity in the 
shipbuilding trade has greatly increased the pressure upon such 
Sheftield firms as make a speciality of marine goods. In armour- 
plate, projectiles, ordnance, and similar military departments, the 
utmost activity prevails, the demands of the Government being 
far beyond anything which has been placed for years. Railway 
material manufacturers are also full of work, but it is expected that 
with the advance in the prices for raw material there will soon be 
a demand for higher prices for railway goods of all descriptions. 

In the silver and plating branches a better trade is reported than 
in cutlery. Some of our largest cutlery establishments are any- 
thing but fully employed, while the smaller manufacturers are in 
some instances very badly off for orders. In the silver and electro- 
plating trades, however, work is coming in freely, both on home 
and colonial account, and a good season’s trade is anticipated. In 
files, engineers’ tools, and similar goods, business is exceedingly 
brisk. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE market for iron and steel continues to improve, and 
generally the situation is satisfactory, while the tone of busi- 
ness is encouraging and producers look forward to the winter 
season without apprehensicn, as they are already assured of 
plenty of work in most departments. Producers of manufactured 
iron and steel never knew the demand so pressing, and it is a fact 
that a good many orders have been refused by manufacturers who 
are too well supplied with contracts to allow of their executing 
the orders by the time required, Especially is this the case in 
regard to plates and angles. 

Cleveland No. 3 pig iron is not readily obtainable, either for 
prompt or forward delivery, for the former because makers have 
little or none in stock, and have sold about all they can produce 
by the end of the shipping season, while they do not care to sell 
for forward delivery with the market tending upwards, We have 
to go back to the early part of 1890 to find as good a price 
realised as that of to-day, and this price has been brought about 
mainly by the increase in bond fide business, speculation having 
assisted but to a comparatively small extent. 

Cleveland warrants have this week reached a figure—45s, 3d,— 
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which is 5s. above the price ruling in the summer, and 5s, 4}d. 
above the minimum of this year, the advance this month alone 
being over ls. 9d. Makers are now taking nothing less than 
44s. 3d. per ton for prompt f.o.b. deliveries of No. 3 Cleveland 
G.M.B. pig iron, while some quote 44s, 6d., and even 45s., and 
there has been business at 44s. 6d. No. 1 Cleveland has improved 
to 45s. 9d., No. 4 foundry to 42s., and grey forge to 40s. 3d., 
while mottled has been sold at 39s. 9d., and white at 39s, 3d. 
The improvement in forge iron is very satisfactory, as the price 
has been unfavourable and unprofitable. White has been 4s. 9d. 
Y ton lower than No. 3, whereas the normal difference is only 

s. The improvement is due to there being now a smaller pro- 
portion of forge produced, and a larger proportion of No. 3, the 
furnaces working better than for some months past, and the 
stocks of forge are being reduced. No. 4 foundry has been raised 
to 42s., grey forge to 40s. 3d., mottled to 39s. 9d., and white 
to 39s, 3d., all for prompt delivery, and quotations for next 
year’s delivery are considerably above these, in fact 42s. to 43s, 
are asked for grey forge. 

East Coast hematite pig iron, after being —— stationary 
for a long time, has commenced to advance in price rather quickly, 
and 54s. per ton has now to be paid for mixed numbers, or 1s. 
more than the figure ruling about a week ago, and taking into 
account the price of West Coast iron there is room for further 
substantial improvement. Rubio is firm at 14s. 9d. per ton, deli- 
vered here. Very little has been received this week, owing to the 
exceedingly stormy weather, but ironmasters have suffered no 
inconvenience, as they have at their works heavy stocks of ore 
upon which to draw. These were obtained at low prices, when 
there seemed a probability of the trade being interfered with by 
the war. It was not, and so these stocks have been left on their 
hands, to come in useful in an emergency such as that of this week. 

It is looked upon by some traders as strange that prices of pig 
iron should be rising while exports are declining. It must be 
remembered, however, that the shipments are poor this month 
because of very exceptional circumstances, It is not because the 
iron is not needed abroad in such large quantities that shipments 
are small, it is because all the iron that is wanted cannot be deli- 
vered, owing to the condition of the continental waterways and the 
stormy weather at sea. Deliveries of iron are simply postponed 
because of physical difficulties, and next month they must be 
heavy, as a very large quantity of pig iron has been aor for 
delivery during this shipping season which has yet to go. The water- 
ways abroad will next month permit of the cheap transport of iron 
to inland consumers. The curtailment of deliveries on export 
account is counterbalanced by the increase in local consumption, 
so that the aggregate trade is kept up. If the shipments to the 
Continent had this month been normal, it is difficult to see where 
all the No. 3 was to come from, because with the reduced deliveries 
on export account makers cannot meet to the full the demands 
they receive. It is probable that next month the warrant stores 
will have to be drawn upon very heavily, and that will have a 
favourable influence on prices. The exports of pig iron from the 
Cleveland district this month to Wednesday night reached 41,510 
tons, as compared with 61,211 tons last month, and 76,569 tons in 
October, 1897, to 19th. The stock of Cleveland pig iron in Connal’s 
stores on 19th inst. was 90,500 tons, or 1484 tons increase this 
month, while the stock of hematite was 40,037 tons, decrease 100 
tons this month. 

The demand for finished iron and steel is in most branches in 
excess of the power of supply ; work is very busily carried on, and 
prices are very firm; indeed, steel sheets have been advanced half- 
a-crown this week, singles being quoted now at £7 10s., less 24 per 
cent. f.o.t. Common iron bars are also dearer, most sellers asking 
£5 15s., less 24 per cent. f.o.t., and this has been realised, par- 
ticularly for export orders, which are numerous and rather press- 
ing. Steel ship plates are realising £6 5s.; steel boiler plates, 
£6 2s, td.; iron ship plates, £6 ; and iron ship angles, £5 15s., all 
f.o,t., and less 24 per cent. Heavy steel rails are in rather quiet 
request than of late, but manufacturers have plenty of orders 
booked, and continue to quote £4 12s. 6d. per ton. Puddled bars 
may be bought at £3 12s. 6d. net at works. 

The death took piace last Friday at Middlesbrough, at the age of 
eighty-seven years, of Mr. William Henry Gauntlett, of patent 
pyrometer fame. 

The coal trade is quiet in most branches, and many of the 
collieries supplying the export trade have worked badly this 
week, because vessels have not been forthcoming, owing to 
the storms. There is a considerable quantity of coal now avail- 
able for prompt delivery, especially of steam coal, the brisk season 
for which is now practically over. Best Northumberland steam 
coals are quoted at 9s. 9d. per ton f.o.b., but some business has 
been done at 9s, 6d. The Cromlington Coal Company has secured 
the renewal of the order which it has held this year for 50,000 tons 
of best steam coals for delivery on the West Coast of South 
America, and the price will leave 9s. per ton f.o.b. Tyne, a con- 
siderably better price than they are now receiving. Steam smalls 
are scarce, owing to the reduced production of large, and 5s, 9d. 
can be secured for them. A new shaft is about to be sunk at the 
Tantield Lea Colliery. The North-Eastern Railway Company are 
about to erect additional coal staiths at Dunston-on-Tyne, and the 
work is to be entrusted to Mr. H. M. Nowell, of Leeds, who was 
the contractor for the company’s new staiths at Blyth. Coke is 
scarce, and is tending upwards in price, some firms asking 1s. a ton 
more than last week, but the average price may still be placed at 
15s, per ton delivered at furnaces on Teesside. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Scotch iron trade is in a very active state, and at no time, 
perhaps, has this been more apparent than during the present 
week. The markets have shown a large amount of vigour, and 
the prices of both raw and manufactured goods are tending 
upwards. The warrant market has this week been strong, and 
both speculators and consumers have been ready purchasers of 
iron. In Scotch warrants business has been done from 50s. to 
50s. 5d. cash, and from 50s. 1d. to 50s. 64d. one month. Cleve- 
land warrants sold from 44s, 9}d. to 45s. cash, 45s, ten days, 
and 45s, to 45s, 4d. one month ‘Transactions in Cumberland 
hematite were from 55s, 94d. to 56s. cash, and 56s, to 56s, 24d. 
one month, z 

The production of Scotch hematite has not only been main- 
tained, but materially increased by the addition of a couple 
of furnaces to produce this class of iron. A further advance 
has also been made in prices, and merchants now quote 58s, 6d. 
per ton for mild steel, delivered in railway trucks at the steel works. 

There has been a further hardening in the values of the special 
as well as ordinary brands. 

The following are the prices of Scotch makers’ iron :—Govan and 
Monkland, at Glasgow, Nos. 1, 50s. 44d.; Nos. 3, 49s. 74d.; Wishaw 
and Carnbroe, Nos. 1, 50s. 6d.; Nos. 3, 49s, 9d.; Clyde, No. 1, 
55s. 6d.; No. 3, 50s.; Gartsherrie, Summerlee, Shotts, and Calder, 
Nos, 1, 56s. Ncs. 3, 50s, 6d.; Coltness, No. 1, 57s. 6d.; No. 3, 
50s. 6d.; Glengarnock at Ardrossan, No. 1, 54s.; No. 3, 49s.; 
Eglinton at Ardrossan or Troon, No. 1, 51s.; No. 3, 49s. 6d.; 
Dalmellington at Ayr, No. 1, 50s. 6d.; No. 3, 49s.; Shotts at 
Leith, No. 1, 55s.; No. 3, 50s. 6d. 

Since last report the furnaces in blast in Scotland have been in- 
creased by two. There are now forty-two furnaces making 
hematite, thirty-four ordinary, and six basic iron, the total of 
eighty-two now in operation comparing with eighty last week and 
seventy-eight in the corresponding week of last year. 

Pig iron exports show a rather better figure, but are still much 
smaller than what they had been in some former times. The 
quantity sent abroad in the past week was 5328 tons, compared 
with 4173 tons in the corresponding week of last year, while the 
coastwise shipments were 2526 tons, compared with 1835 tons in 
the same week of 1897. 





Stocks of Scotch pig iron in Glasgow warrant stores show a 
decrease for the week of 300 tons, and they are 13,620 tons less 
than in the corresponding week of last year. They now amount 
in the aggregate to 323,868 tons, against 345,880 tons at this time 
last year. The arrivals of Middlesbrough pigs at Grangemouth 
were smaller than of late, amounting to 706) tons, compared with 
9890 tons in the corresponding week of 1897. 

The finished iron and steel departments are in a healthy condi- 
tion. Manufactured iron is steady, and though prices do not ad- 
vance as they should do in view of the substantial increase in the 
value of the raw material, the tendency appears to be decidedly 
upwards. Steel is very active and firm, and there has been a 
further advance in prices. The demand for shipbuilding steel is on 
the increase ; as shipbuilders are constantly booking fresh contracts 
of more or less importance, there is a prospect of the activity in 
the steel industry being maintained. 

The coal shipments from Scottish ports in the past week 
reached 205,178 tons, compared with 196,499 in the preceding 
week, and 164,910 in the corresponding week of last year. 
Next return is likely to be considerably reduced in consequence 
of the stormy weather that has prevailed in the last few days, 
which has locked up many vessels in the ports, and in not a 
few instances interfered with loading. In the market this week 
some difficulty has been experienced in obtaining suitable ton- 
nage, and on this account business is also somewhat hampered. 
On the other hand, there has been a brisk demand for household 
coals for home consumption, in consequence of the extremely 
cold weather. Coal prices are this week without material change. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Prices of steam coal have fallen a little since my last report, 
but nothing else could be expected in the face of a steadily increas- 
ing output and a slackness in arrival of tonnage. Still, confidence 
in the maintenance of fair prices is shown, and has been indicated 
at Cardiff this week by a sale of a large cargo of Ocean Colliery 
coals. The cargo was 1579 tons, best screened steam from the 
s.s. Dewisland banked on Barry Island. This was sold in Cardiff 
by auction on Monday, and realised 7s, 3d. per ton. 

Every week now witnesses an increased export of coal. Last 
week Cardiff ports, which include Bute, Barry, Penarth, despatched 
320,000 tons or 40,000 tons more than the previous week. The 
other ports showed similar activity, Swansea exporting 42,187 tons, 
and Newport, Mon., 47,220 tons foreign and 17,268 tons coastwise. 

In the Swansea district patent fuel is in strong demand, 9440 
tons being sent away last week. In all quarters the coke industry 
is active ; ovens that have been laid aside are being re-started, 
and new ones projected, while prices remain firm, with improving 
tone. Makers are vieing with each other in their products, and I 
have noted lately samples from the Dinas Main, Rhondda, and 
Monmouthshire districts, which confirm the belief that Welsh and 
Durham take the lead in the market. 

I am pleased to note a full attendance, and a good deal of 
business zeal on ’Change of late. The latest Cardiff quotations 
are as follows :—Best steam, 12s. 6d. to 13s. 6d.; seconds, 11s. to 
lls. 6d.; drys, 11s. to lls. 3d.; best Monmonthshire semi- 
bituminous, lls. to 11s. 6d.; seconds, 9s. 9d. to 10s. Special small 
steam, 5s. 9d. to 6s. 3d.; best ordinary, 5s. to 5s, 3d., seconds, 
4s, 6d. to 4s. 9d.; inferior from 4s.; best house, 13s, to 15s.; No. 3 
Rhondda, 12s. 6d. to 13s.; No. 2, 9s. 6d. to 10s.; coke, 18s. 6d. 
to 19s. for foundry ; special, 23s. 6d. to 24s. 6d.; furnace, 16s. 
to 17s. 

On ’Change, Swansea, mid-week, it was the subject of comment 
that though prices were firm the demand for coal was weakening 
in ratio with the increase of coals from the hills. Best house coal, 
known as Velinfrau, closed at 13s. 8d. at the pit’s mouth; inferior 
house coal at some of the local levels, 12s, 2d. Full quotations 
were given this week: No. 3 Rhondda was quoted at 123. 6d. to 
13s.; No. 2 Rhondda, 9s. 6d. to 103.; steam coal, 11s. to 13s.; 
second quality, 10s. to 10s. 6d.; anthracite, 14s, 6d. to 15s.; seconds, 
12s, 6d. to 13s.; ordinary large, lls. to lls. 6d.; small rubbly 
culm, 4s. 3d. to 5s.; patent fuel, lls. 9d. to 12s, 6d.; Cardiff 
prices, 1ls. 6d. to 12s., but little business done, some cargoes 
going to France. Pitwood at Cardiff has been in good healthy 
demand, and prices remain at 18s. 6d. to 18s, 9d. Though 
quantities are coming in from Ireland and France, it is the 
impression at Docks, Cardiff, that there will not be much falling- 
off from this price for a time. 

The activity at the chief Bessemer works has been very great 
throughout the week. On ’Change, Swansea, mid-week it was 
stated that the pig iron market had continued to advance steadily. 
With increased home production imports have fallen off, Ulver- 
stone sending in a cargo to Newport, Mon., but the total received 
by Swansea was only 610 tons; iron ore, 3300 tons. Swansea pig 
iron prices showed an advance of from 6d. to 9d. over last week’s 
figures. Shipments in Scotch and hematite were maintained, but 
a falling off in Middlesbrough. The prices of soft steel merchant 
bar have ‘been advanced nearly £1 per ton, as against the advance 
in Staffordshire bars of 10s, This on Change was accounted for 
‘*by the lower comparative value that has existed in the old- 
fashioned Welsh bar iron, and the present soft steel bar, which 
takes its place.” Bessemer works are under great pressure for 
deliveries of rails; some on Russian, others on home railway 
account. Russian business is reported as improving in tin-plates, 
rails, and in coal. 

Latest quotations are as follows:—Pig iron, Glasgow warrants, 
50s. 3d. cash buyers; Middlesbrough No. 3, 44s, 10}d. prompt, 
other numbers in proportion. Hematite warrants, 55s. 11d. for 
mixed numbers f.o.b. Cumberland, according to brand. Welsh 
bars, £6 7s, 6d.; angles, &c., at usual extras f.o.t. at works. Sheet 
iron, £6 15s, to £6 17s. 6d. Steel sheets, £6 16s, to £6 17s, 6d., 
with usual extras for the higher gauges. Bessemer steel tin- 
plate bars, £4 12s. 6d.; Siemens tin-plate bars, best, £4 12s, 6d., 
all delivered in district net cash. Steel rails, heavy section, 
£4 15s. to £4 17s, 6d.; light ditto, £5 10s. to £5 15s, Tin-plates: 
Bessemer steel cokes, 10s. 3d. to 10s, 6d.; Siemens, 10s. 6d. to 
10s. 9d.; ternes, 18s. 6d. to 21s, 6d. Block tin, £80 7s. 6d. to 
£80 15s.; lead, £13. Iron ores: Tafna, 14s.; Rubio, 14s, 6d, 

The shipments of pr one have again fallen off, though all the 
works are fully engaged, and the deticiency in shipment is made 
up by increase in home trade. Vessels are due in to load from 
China and Japan for New York and St. Petersburg. Last week 
shipments totalled 34,896 boxes ; receipts from works 49,779 boxes. 
The Morriston and Midland Company are running six out of their 
ten mills from 12 o’clock on Sunday night to 10 o’clock on Satur- 
day. Since the re-start a large increase is shown in black plate. 

The differences between employers and men at the Mannesman 
Tube Works is at an end, and work thoroughly resumed. The 
old copper works at Landore is being reconstructed for the treat- 
ment of sulphide and other ores. The place is understood to be in 
the hands of a London company, he blast furnace of the 
Swansea Hematite Company is again producing well and regularly. 
The steel departments of the four works are in full swing. The 
Worcester and Upper Forest Works, Morriston, were formally 
handed over to the new proprietors this week. The management 
has put in a demand that the mill men must concede a reduction 
of 224 below the ’74 list, and this may delay a re-start. 

Blaina Works, Mon., are again coming to the front. Four mills 
at the Vale Works have been re-started. Other mills are to follow, 
and the wash-house department is to resume. The Blaina coal 
trade is not brisk. Many Blaina colliers who went to Scotland 
will remain there. 

The Great Western Railway authorities are about widening the 
line between gin, er and Tondu, and to reconstruct bridge at 
Tondu Station. In the neighbourhood of Bridgend Colliery 
enterprise is active. 

A little while ago Blindell Bros., of Penarth, struck a fine seam 





———S 
of steam coal at Tonyreval. This week the B 
Talbot Colliery, of which Mr. Blindell is chairaree gaat Port 
seams of coal, one 6ft. 8in. and the other 6ft. Much ee two 
is attached to the find. Portaneg 
The Avon Hill Colliery plant and machinery wil] be qj 
auction next week at Abergwynfi. ™™ by 








NOTES FROM GERMANY, 
(From our own Correspondent.) 

THE favourable position of the iron trades over here conti 
and there is a tendency to ask higher prices in many aaa 
Orders i in the raw and in the malleable iron d ay 
ments, and the steel works are likewise exce tionally bie ‘a 
Rheinland-Westphalia, as well as in Silesia, Plates and md > 
find a very brisk market; advances in price are ex ae} 
to take place for the last-named article. The business jn te 
animated. In Upper Silesia bars sell briskly at M. 14748 
free place of consumption ; plates in basic (5 mm.), M. 14250 ae 
sheets, M. 157°50 p.t.; girders quote, M. 125 to 130 pt. ie "9 
works, ae 

An exceptionally strong tone continues to characterise th 
German coal market ; demand has been increasing so rapidly th ; 
some sorts, especially medium qualities, can hardly be peedeeed 
in sufficient quantity. Naturally prices are very stiff. Deliveries 
in Silesian coal have been strong during the last two weeks in 
September, though exports to Austria and Roumania haye > 
rather smaller than usually. In September of the present aa 
shipments in coai and coke from the Ruhr district amounted to 
3,719,520 t., against 3,547,390 t.; in the Saar district 570,260 ¢. 
against 556,760 t.; in Silesia 1,401,540 t., against 1,322,590 t.; and 
in the three districts together 5,691,320 t., against 5,426,740 ¢ 
which shows an increase of 4°9 per cent. for the Ruhr district) 
2°4 percent. for the Saar, and 5°9 per cent. for Silesia, Tota] 
deliveries of coal and coke during the first nine months of the 
present year were for the Ruhr district 31,707,500 t., against 
29,964,320 t.; for the Saar district 4,931,680 t., against 4,658,690 t,. 
for Silesia 11,349,740 t., against 10,425,650 t.; and for the three 
districts together 47,988,920 t., against 45,048,660 t.; an increase 
against the poacigy any period in the year before thus amount 
to 5°8 per cent. for the Ruhr district, 5°9 per cent. for the Saar 
district, and 8°9 per cent. for Silesia. 

Only a moderate business is being done on the Austro-Hungarian 
iron market ; structural iron sells regularly, and so do bars, at 
least in Hungary. The tone generally is very quiet, and a certain 
dullness is even noticeable in some branches ; hardware, for instance 
is in uncommonly low demand. ; 

The Servian iron trade has been ina satisfactory state during 
the last six weeks, Imports to Belgrade were, twelve wagons wire 
nails from Hungary, twenty ditto tires and sectional iron from 
Hungary, five ditto bars, hoops, and girders from Carniola, three 
ditto wire nails from Carniola, three ditto steel from Styria, one 
ditto steel from Carniola, three ditto hardware from Germany, 

In Brussels a company ‘‘ Metallurgie Roumaine ” has recently 
been formed with a capital of 1,200,000f. and an establishment has 
already been purchased in Bucharest by the said company for the 
production of railway wheels. 

Steady employment is reported in most departments of the 
Belgian iron industry. Quotations are firm as a rule, though here 
and there slight concessions have lately been granted when large 
contracts are in question. 

A joint stock company, with a capital of two million francs, is 
reported to have been formed in Brussels for the purpose of build. 
ing a giant wheel in Berlin, similar to those in Vienna, London, 

aris, and Blackpool. 

The Russian Government has recently published an enactment 
from the 6th of May of present year, according to which all 
machines, and parts of machines, for the gold industry in Siberia, 
may be imported duty free into Russia for the period from 1899 
till end of 1908. 

During the last two years a marked improvement has been 
noticed in the general iron and steel trades of Italy. Prices have 
been decidedly better last year than in the year before, while 
activity in nearly al] departments appears to have been quite satis- 
factory ; several rolling mills have been built, others have been 
altered and improved, in order to be able to increase the output. 
A specially strong rise is stated to have taken place in the 
duction of Siemens-Martin steel in Italy. Several firms that had 
blown out their furnaces because they had no chance of com- 
peting successfully with foreign houses, have again commenced 
operations now, and the building of additional furnaces has 
even been deemed necessary. The fair position of the general 
iron market, and alterations in tariffs for billets, the import 
of which has been rendered more difficult, may be con- 
sidered the cause of this favourable development in the Italian 
steel trade. Besides, Government is trying every means to 
strengthen the iron business, railway administrations as well as the 
army and navy department, only allowing the competition of 
foreign houses when inland makers «ve unable to supply the 
denand. Offers in English, Belgian, or German iron and steel 
have of late been less numerous in Italy, because inland demand 
in the afore-named countries continues exceptionally good, and so 
foreign competition is naturally much less keen. Nearly the total 
requirements of the Italian dockyards have of late been covered in 
Italy, while formerly large lots were ordered from abroad ; only a 
special sort of girders and plates had to be supplied by foreign 
firms, inland make proving to be rather inferior as regards quality, 
Import in rails to Italy likewise shows a decrease ; the wire in- 
dustry is, and has been for some years past, ina satisfactory state, 
and appears to be improving both as concerns occupation and price. 
Machine shops and boiler makers are likewise having a busy time 
now, and frequently have to ask for long terms of delivery. A 
much less favourable account is given as regards the employment 
of construction shops ; the first two quarters of last year, for in- 
stance, have been remarkably quiet, later on a moderate activity 
was generally noticeable. 











NEWPORT HARBOUR C)MMISSIONERS' 
WEEKLY TRADE REPORT. 


For steam coal there is still a great want of tonnage, and conse- 
quently some of the collieries have worked rather irregularly. 
House coal in fair demand, with prices firm both for inland and 
shipping, but want of tonnage. Steel works are well off for orders, 
especially for tin-plate bars and rails, Exports for week ending 
October 15th were :—Coal: Foreign, 47,230 tons ; coastwise, 
17,268 tons. Imports for week ending October 17th were, iron 
ore, 6290 tons; pitwood, 2856 loads ; pig iron, 1510 tons; 2 cargoes 
deals ; 1 slates ; 1 cement. 

Coal: Best steam, 11s. to 11s. 6d.; seconds, 10s.; house coal, best, 
13s.; dock screenings, 7s.; colliery small, 5s, 6d. to 6s.; smiths 
coal, 8s, to 8s. 3d. Pig iron: Scotch warrants, 50s. 2d.; hematite 
warrants, 55s. 11d., f.o.b. Cumberland ; Middlesbrough, No. 3, 
45s, 04d.prompt. Iron ore: Rubio, 13s, 9d. firm; Tafna, 13s. to 
13s. 3d. Steel: Rails, heavy sections, £4 15s. to £4 17s. 6d.; 
light ditto, £5 10s. to £5 15s. f.0.b.; Bessemer steel tin-plate bars, 
£4 12s, 6d.; Siemens steel tin-plate bars, £4 12s. 6d., all delivered 
in the district, cash. Tin-plates: Bessemer steel, coke, 10s. 3d.; 
Siemens—coke finish—10s. 6d. _Pitwood, 19s. 6d. London Ex- 
change Telegram: Copper, £53 11s. 3d, Straits tin, £81 6s. 3d 
Freights very firm, both for foreign and coasting. 


THE 








In France during last year 73 miles of new electric 
tramway roads was laid. Of the different systems now in vogue, 
180 lines are on the overhead trolley system, eight have under- 
ground conduits, and thirteen are worked on the accumulator 
system, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 13th. 
)MMERCIAL conditionsare favourable, although 
lor volume of business is being done. The 

iority of the larger buyers bought heavily 
po ‘August. This gave a false stimulus to 
—_ The reaction has set in. Manufacturers, 
re ver, ignore it, and say that there will be no 

poor change until those who bought in August 
have occasion to come back again. The makers 
of billets have sold heavily, and are indifferent 
for the present. Bessemer pig makers are also 
wellsoldup. Forge ironis the weakest on the list. 
The foundry business is gradually getting better. 
It is difficult during a lull like this to say what 
the probabilities for next winter are, but we have 
knowledge of a great deal of bridge work, ship 
work, and general construction material. Mills 
are gathering work faster than orders are booked, 
but despite this fact itis a hard matter to get 
ood prices on big contracts. One good source of 
profit is the large amount of small work coming 
along. All the machine and smith shops, and 
foundry and implement works, boat and shipyards, 
machinery, boiler, and engine and tool makers are 
now doing more work than for years, though in- 
stances of dulness are not hard to find if they are 
looked for. The financial resources of the country 
are excellent, and with exceptional drops and 
depletions in all avenues, there is reason for ex- 
pecting activity of a character similar to that 

which prevailed during and prior to 1892. 

The formation of the Federal Steel Company, 
the reorganisation of the Cambria Iron Company, 
and the completion of the plant and plans of the 
Carnegie interests put the steel manufacturers on 
anew footing. But all the organisation that can 
be done does not offset the advantages possessed 
by the Carnegie interests in coke and in equiva- 
lence of position as to Lake ores, 

There is a growing conviction amongst many 
who are able to take an unprejudicial long view 
ahead that the present productive capacity of the 
furnaces and of most mills will be pretty fully 
employed during the coming year. At this time 
all capacity is engaged, and there are a host of 
enterprises in varying degrees of preparedness 
which will soon be calling for iron and steel. 
There is a great deal of inquiry for stee) cars. 
Railroads are placing large orders for wooden 
cars, Bridge builders are now awaiting contracts 
for large lots cf bridge-building material. There 
is a greater pressure for tonnage construction 
than existing yards can meet. Nearly all the in- 
dustries are buying more iron and steel than ever. 
Pig is steady at prices that have prevailed for 
two months. Bessemer is 10 dols. at furnaces, 
and furnace production will soon be increased. 
The intention of pig iron makers is to accumulate 
considerable iron for the spring, in view of a 
heavy demand then. A scarcity of pig iron may 

he felt before long. Buyers are urging deliveries, 
which are delayed through scarcity of cars, 
There is a very urgent demand for pipe on home 
account, and a large foreign order is expected. 
The winter will probably be a very good one for 
iron and steel makers. The greatest activity 
_ in the Pittsburgh, Youngstown, and 

yheeling districts. For finished products there 
is a heavy demand, which is likely to be stronger. 
Negotiations are still progressing looking to the 
consolidation of the tin-plate interests. A good 
many inquiries are coming this week for billets 
and rods, The entire West is a heavy buyer. 
Rails and track supplies will be active in a short 
time, as is shown by a marked increase in in- 
quiries, 
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RAMIE MACHINERY. 





For many years Mr. Lorenzo Eyssen, a wealthy 
inhabitant of Guatemala, has been trying to 
invent a perfect machine for decorticating ramie, 
and has spent much time and money on his 
experiments. He has employed experts largely 
in different parts of the world, but hitherto his 
efforts had been unsuccessful. Mr. Eyssen has 
grown ramie on his property near Guate- 
mala for some years, principally to experiment 
upon, For a year past Mr. Packer has been 
working with Mr. Eyssen, and they have at last 
constructed a machine which should certainly be 
of enormous value to all connected with the ramie 
fibre business, if it does not belie the expectations 
of its inventors, 

It is claimed for this machine that the ramie 
can not only be decorticated, but also for the first 
time mechanically degummed ; the machine not 
only removing every particle of wood and outer 
bark, but also removing the gum without damag- 
ing the fibre in any way. It is as yet, of course, 
impossible to say whether the machine will be as 
successful asitsinventors claimit will be, but H.M. 
Consul at Guatemala is informed by one present at 
several experiments that there is no doubt that 
the success of the decorticating seemed certain, 
and that probably with a perfected machine the 
_ of degumming might be no less success- 
u 


_ The stalks of ramie were passed between pecu- 
liarly-constructed cylinders by which all the 
wood was completely removed, the inner husks 
removed or loosened and a clear straight ribbon 
of fibre left, not a fragment of the woody part of 
the stalk was left and the fibre was quite 
untangled. This was then run through polished 
pressure rolls by which the gum contained in the 

re was squeezed out ; this squeezing process 
entirely loosens the remaining bark, so that it is 
easily washed away. The gum prevents the fibre 
being damaged in the squeezing by supplying 
elasticity and a certain resistance. The fibre 
after this is rinsed in clear cold water, and all the 
remaining bark, as apparently also the remaining 
gum, is washed away. 

The inventors say that the rolls of this machine 
are crude and imperfect, and that with a perfect 
machine absolute success would be ensured. It 
1s said that the rolls were undoubtedly rough 
and even of unequal size, and the whole machine 
crudely made of poor material. 

Mr, Packer has returned to the United States 
under agreement to construct a perfected machine 


on this model and return with it under four 
months, also that patents have been applied for 
in the United States and all the principal countries 
in Europe ‘ ‘ 


? 


The machine is easily moved and could be put | 21,176. Kxtves, W. A. Cliffe, Blackburn. 

on wheels and worked on the plantation; it is oy 2c for Hoistine Suips’ Boats, W. Marr, 
constructed so that it can be taken in separate . , ’ 

slenis. anee cemniiie sadn. prc eg ee Tire Pump for Cycugs, C. F. Monk, 
weighing more than 1001b. Should this machine | 21.179. Meruop for PavsEavino Epreces, R. W. Ward, 
turn out the success which its inventors expect,| Kendal, 
it should prove invaluable to ramie cultivators in | 21,180. Bags, Bibby and Baron, Limited, and J. Duer- 
India and the various tropical regions where the | __ 4¢n, Manchester. 


fibre is grown,.—Abstract from a Consular Report a of Diseevsorsea Grasu, W. H. Bey, 


on the Trade and Finance of Guatemala for the year | 91 189. Eaa-cur for Domestic Purposes, E. B. Small 

1897, Glasgow. i 3 

oo LEveR for Havtine Purposes, W. Foggo, Shef- 
eld. 











| 21,184. Forcina Macaing, C. H. Onions and A. Beard, 


THE PATENT JOURNAL. 


; Wolverhampton. 
Condensed from “The Ilustrated Oficial Journal of | 91,185. Puayinc the Game of Cricket, J. E. Bull, 
Patents. | Stafford. 
Application for Letters Patent. — Weavina CircutarR Fasrics, F. Barker, 
altax, 





*,* When inventions have been “communicated” the | 21,187. Gas Cookinc Apparatus, T. Fletcher and 
name and address of the communicating party are W. Russell, and Fletcher, Russell, and Co., Limited, 


printed in italics. Manchester. 
21,188. ADVERTISING on MatcH-Boxgs, J. Birtwisle, 
7th October, 1898. 


Manchester. 
21,096. UmBretias, F. Morgan, London. H —— Steam Generators, J. G. A. Kitchen, Man- 
21.097, Evgrers of Boors, E. W. Howard, Stoke-on- chester. 
Trent. , F ne ne | a a Hooks, J. A. Crane, Handsworth. Staffs. 
21,098. PerprruaL Motor, D. Mackay, Coventry. 


21,191. CHRONOPHOTOGRAPHIC APPARATUS, A. Rateou, 
21,09). ApparRatos for Foo Sienats, J. Gill, Ashton- 


London. 
under-Lyne. 2 ,192. Drinkina Grasses, W. H. and H. Carew, 
21,100. Pinion CHain Apgusters, F. G. Gittoes, | 


Dublin. 


Birmingham. | = Pyecmatic Tires for Bicycies, L. A. Hare, 
21,101. Cups for Cycte Luccace Carrigrs, T. Rose- Glasgow. 

thorn, Tiwidon: : F ™ . 21194. Apparatus for SuppLyinc Arr, J. Howden, 
21,102. Fixina Necxtigs, J. A. Shaw - Mackenzie, | _ Glasgow. 


21,195. AutomaTIc WaTrR ConTROLLER, F. Wootton, 
Stoke-on-Trent. 

21,196. WasntxG Bort ies, G. 8. H. Fairclough and G. 
Dainty, London. 

21,197. Gas Burners, G. Bray, Bradford. 

21,198. Srurrino-Box, A. and J. T. Stewart, Burley-in- 


London. 
21,108. ARTICULATOR for DentaL Use, J. Ramsden, 


Halifax. 
21,104. Disc Harrows, C. T. Settle, Kingston-on- 
ames. 
21,105. Smoxino Pipes, W. H. Pearson, Sheffield. 


21,106. FoLpix CoLLAPsInte Sroot, G. H. Griffin, | _ Wharfedale. 
mi bg ‘iia ania — ren? 21,199. TREATING SEwace, 8. Howard, Bradford-on- 
21,107. Bicyc.e Brakr, A. W. Bevis, Acocks G al Avon. 
Warwickshire. " ree ere | 21,200. Bais, W. T. Kininmonth, Glasgow. 
21,108. Guipina Fapric while BLEAcutNa, F. A. Boyes, | 21,201, AccumuLaTors, J. 8. Stevens, C. G. Major, and 
Keighley. E. C. Stevens, London. 


21,109. Hammers, W. Warburton, Keighley. | 21,202. MouLpinc SgaMLess Giassware, W. Haley, 


21,110. PorTaBLE LkveL and Tue itr, G. A. Hall, | __ Bradford. 
London. . tals ne 21,208. TorLeT Tea Liprary Game, J. L. Isaacs, St. 
21.111. DeracHaBte Cycte Hanpie-pars, J. A. Riley, | Louis, U8. 


21,204. Hanpie-Bars for Cyciz, G. (. Wilson, W. 
Hewitt, and J. W. Pattinson, Gainsborough. 

21,205. DispLayine Notices, A. J. Boult. -(A. Liitige, 
Germany.) 

21,206. Printine Typgs, W. White and W. Hainsworth, 

5. 
21,207. Porntep Screw Nalxs, J. O. Wallace, Belfast. 
21,208. ADVERTISING and DeLivery Cars, J. Gray, 
lasgow. 

21,209. Winpow Fasteners, C. Taylor, London. 

21,210. Rai.way;Wacon Couptine, P. K. K. Mészdros, 
Birmingham. 

21,211. Sprinc Foip-vp Sgat, R. M. Manwaring, 


Coventry. 

21,112. Gas-GENERATING Burners, J. G. A. Kitchen, 
Manchester. 

21,113. Pickers for Looms, H., J. H., and J. Ingham, 
Bradford. 

21,114. Winpow, H. M. Barclay, Glasgow. 

21,115. Screw Pressure for Parer Fives, G. W. 
Knightall, Nottingham. 

21,116. ProsectiLes, R. Parry. Holyhead. 

21,117. Stonrnac Mareriats, J. Cuxson and A. W. 
Gerrard, Oldbury. 

21.118. Sappies, H. Simpson, sen., and C, Simpson, 
jun., Gateshead-on-Tyne. 

21,119. Cottars, H. Sir n, «+ and C, Si ° 
eutinedain¥ree. a ar ti ay ome Kees BicycLe Pump, W. Locebinger, 

21,120. Reamer, J. Bugg, Colchester. . > ? 

21,121. Tar, G. Barker and G. H. Allison, Stockton- gl ae W. P. Thompson.(W. J. Teruel, 
on-Tees. ermany. R ? 

21,122. Carrier ATTACHMENTs for CyciEs, C. T. B. pye3 Foe mang OR oe 
Sangster, Birmingham. 21,215. , G. E. Sharp, Liv 3 

21,123. Satr Casters, D. A. Grant, London. 21,216. ELECTRIC-CURRENT TROLLEY, L. Lombard- 


21,124. Parasoxs, T. James, Newcastle-on-Tyne. Gerin, Liverpool. : 
21,125. Exxcrrical Communication of Sicnats, H. | 21,217. Drivine Gear, G. Hatchett and R. F. Goyne, 


Mechan and D. Muirhead, Glasgow. London. 











21,126. HypRosuLPHUROUS ACID, J. Grossmann, Man- ag ooo Licutine Fires from Pink Congs, C. Schubert, 
shester, ondon. 
2.127, Surrs’ Bertus, T. Christie, Glasgow. — BicycLe Supports, E. D. Hoperoft, Birming- 
| ham. 


21,128. Lock1nc RaiLway CARRIAGE Doors, D, McLaren 
and D. Campbell, Glasgow. 

21,129. MgasurRING INSTRUMENT, W. Peddie, Glasgow. 

21,130. VeLocipgpgs, L. Milne, London. 

21,131. Juncrions of Crcte Frames, E. Taylor, Bir- 


21,220. Flower Hoxper, N. Palmer, London. 
21,221. Stoppers for Borries, J. N. Hochgesand, 


London. 
21,222. Reversinc Gear for Suips, W. Cornelis, 


mingham. BO, : 
21,132. Junctions of Cyctz Frames, E. Taylor, Bir- Se ee for Brewers, R. D. Bailey, 
mingham. ~ . - - 
21,133. Fastenincs for Wixpows, A. E. Appleton, — ee Cuocks, E. Rosi and G. Vacotti. 
London. 
ree: 21,225. Stop Motions for Looms, P. Lelarge, 


21,1384. Cramps, ap Appleton, London. ae 
21,135. MACHINES Makino Tacks, F. 8. ’ a 
and G. HL ion ors ee > 21,226. Mourupixces for Cigar Tupgs, J. 8. Weirgott, 
21,136. FirE ALARM ANNUNcIATORS, C. May, London. maon. 
21,137. Woven Wire MartrressEs, G. Ta. Bir- 21,227 . Hor Water Borttes, J. Thomson, London. 
mingham. 21,228. SuppLtyinc Water, W. Payton, Richmond, 


21,188. TREaTMENT of Sut rHuRors Orgs, W. T. White- Surrey. 
man.—({#. Peterss — Belgium.) : : ae 21,229. CoTToN Corps, J. and A. Collins, Todmorden, 


21,139. for W , R. Pric orks. 
oo mae eee ane LP 21,230. DkcoratinG Woop, E Miloand E. J. Richardson, 


21,140. BuLKHEaD Doors, J. W. Graydon, London. London. us 
21,141. Matcuss, C. A. Allison.(P. Hathaway, United —, rot MaTERIAL, J. Armour, Winchburgh, 
States.) . Linli iw. 
21,142. Cuary WHEEL ATTACHMENT, A. J. Thurman, 21,232. Macuine for Workinc Doves, G. Moro, 
Birmingham. : London. ; 
21,143. Steam Pumps, H. E. Newton.(C. C. Worthing- a Artic.rs, J. Thorntonand T. R. Canning 
ton, United States.) on ion. 

21,144. Cut-orr Apparatus, W. T. Sugg, London. S1,286- Comps, P. Picard, London. 

21,145. GLoves for GotF PLayers, R. Palmer, London. | 21,285. Trrgs for WHEELS of VEHICLES, C. Garrod, 

21,146. HanpiEs for Gotr Ciurs, R. Palmer, London. =. London. : 

21,147. Skats for RarLway VEHICLES, H. A. Wheeler, | 21,236. ConrEcTIoNERY, K. Fraser, jun., London. 
London. 21,287. Looms, 8. er cmeaeny een London. 

21,148. CoLLapstBLe LANTERN, P. Orléans, London. 21,238. Lock, A. Atkinson, Harrogate. _ . 

21,149. MateRtats ImiratinG MoTHER-oF-Peart, E. | 21,239. WRaPPinc Up Books, J. A. L. Barbier-Dorozier, 
Milo and E. J. Richardson, London. Ee Londo 

21,150. ELecrric Traction, E. Hungerbuhler, London. | 21,240. 

21,151. Stirreners for Lapres’ CLoturna, C. and P. G. London. ’ 
Wahlen, London. 21,241. TELEPHONE SwircHBoaRDs, F. M. Richter, 

21,152. Locks, R. B. Jentzsch, London. mdon. 

21,158. Cover for Bicycies, E. Edwards.—(Rabow and | 21,242. ACETYLENE Gas GENERATORS, S. Troubel, 
Freudenberg, Germany.) London. 

21,154. Expanpinc PuLteys, E. Edwards.(P. Mal- | 21,248. Semsnina TEXTILE Marteriazs, E. G. Brun, 
vezin, France.) London. 

21,155. ELECTRICALLY- PROPELLED VEHICLES, J. P. ae eee - H. Lake.—{D. Borsus 
Juvenet.—(£. M. D. de Siblas, France. and BE. Vandersteen, Belgium. 

nck badatees Baan, Leak Lenn | 21,245. Cycug Papas, J. W. Milligan and F. Oldfield, 

21,157. CoLourinc Marrer, B. Wilcox.(The Badische | Birmingham. 
Anilin and Soda Fabric, Germany.) 10th October, 1898. 

= TyPEwRITING Macuing, W. 8. Craig and C. C. | 91 946. Warps, M. H. Mason, Birmingham. 

oy Whitacre, London. ° 21,247. WaLL-PaPER, T. J. Robinson, London. 

21,159. Fittine Borrirs, M. de Aras and F. G. Ward, | 91/948. ELEcTRo-pEsPosITION of Mrrats, 8. 0. Cowper- 


n. 
TELEPHONE CaLL CounTER, F. M. Richter, 





London. 
21,160. CaFETIERE for Makino Corres, N. Daniel, PA ny tng Foop for Cats, E. J. T. Digby, 
London. Birmingham. 


21,161. VeLocipgpgs, W. L. Rennoldson, London. 919 
21,162. Vatves for Steam EnoinEs, 8. Quincey, ste Lae here if Risheds Cishuaahion: 
London. 21,252. SHapinc Macuings, J. M.,J., A. J., and S. A. 
21,163. Lusricator, F. A. Hubbuch, London. Gimson, Leicester. 
> oa Gotp from Earta, P. Lejeune, | 9) 958 LADDRES, W. Wharldall, Pontefract, 
ndon Ona y 7 
“ ns ..,, | 21,254. Prpgs, K. Fulton, Burnley. 
21,165. Dynamo Macutings, C. D. Abel.—(La Société | 97’955, j rom Sooner Amore VenIcies, A. V. 
Anonyme pour La Transmission de la Force par Coster, Manchester. 
UBlectrici ¢, France.) 21,256. SPINNING TEXTILE Finres, J. M. Davenport, 
21,166. Woop - ORNAMENTING Macuines, M. Pinel, Manchester. 
London. 21,257. SureicaL AppLiances, W. B. Bale and R. 
— —_— for ILLUSTRATED PostcaRps, M. Baum- Eaton, Manchester. 
ach, London. 7 " - 7 
Se for PNeumatic Tires, A. S. Hammond, = ne Sa ee SneN, S. Rem, el 
“ges 21,259. . 8. Bi 
21,169. ELecrric Batreries, R. Haddan.—(Columbus co Lake of Ska Water, L. 8. Bickley, 
Blectricitits Gesellschaft [Limited Company), Germany.) | 91.960. Looms for WEAVING, R. L. Hattersley and 8. 
21,170. Tooxs for Exrractine Wexps, J. E. Ransome, |“ Jackson, Keighley. : : 





London. | " \ . W. 
21,171. Exgctric Moror, J. H. Boll and P. W. Petter, | io — ee ra See 
ondon. 9 , : i 
21 172. Vatves, C. O, Bastian and F. M. Staunton, — oe for Coprgr Corns, W. Halliwell, 

mdon. | . . 7C 
8th October, 1898. | fond — for Hotptne Cycigs, A. Blandford, 


21,178. Boot Trex, J. Nash, London. 21,264. Raisep Work, E. Guilmin, London. 





21,174. Hypravutic Macuinery, F. LEastmead, | 21,265. Drums for Hotpine EvLEcrric Casixs, T. Oxley, 
ndon. London. 

21,175. Metat Bap with Mat, H. Eustace, Leyton, | 21,266. ManuracturE of Sarge Boprgs, D. R. Ratcliff, 
Essex, London. 








21,267. Guipg Posts, O. Leuschner, London. 

21,268. Hotpinc Device for Riverers, R. 8. Moore, 
London. 

21,269. Revotvinc Cuarn Gear Cases, W. E. Gilbert, 
London. 

21,270. Reservorr Pens, J. 8. Slater, London. 

21,271. Winpow-Biinp Rovers, J. Williams, Bir- 
mingham. 

ae Borr.e Stoppers, E. A. Walker and T. Foster, 


mdon. 
21,278. Rives for Gun Movuntines, B. C. Gliddon, 


mdon. 

ne Cigayinc Fitter Mareriat, A. Dervaux, 
ndon. 

21,275. Books, F. Friedrichs, London. 

21,276. Sanitary Deas’ Kenwets, W. C. Page, 


mdon. 

21,277. Heatinc Buryers in Furnaces, C. Griffin. 
London. 

21,278. TzacHinc Music by CoLourep Norss, J. B. 
Geddes, London. 

21,279. ATracHine Pumps to VeLocipgpgs, R. Wood, 
Windsor. 

21,280. FrEDING APPARATUS for PrintinG Macuines, W. 
Lockyer, London. 

21,281. CanDELABRUMS, A. Lecomte and I. Loeser, 


ondon. 
21,282. Borina Rock, G. 8. Ullathorne and H. P. Vacher, 
ondon. 
21,288. Detvine Gear for Motor Cars, R. E. Phillips, 
London. 
21,284. Process of Puriryixc Saut, H. Y. Castner, 


ndon. 

21,285. Street Lamps, P. M. Justice.—(A. @. Kent- 
Johnston, New Souta Wa'es.) 

21,286. MeraLiic Cots, F. Humphris and J. Clarke, 


on. 
21,287. Improvep Roap Harrow, F. von Demko, 
ndon. 
21,288. WaTER-sorreninac Apparatus, W. J. Wright, 
on. 


21,289. WATER-PURIFYING Apparatus, W. J. Wright, 


ndon. 

21,290. Sores of Boots and Sxogs, R. Phillips, 
London. 

21,291. WasHinc Macuenes, L. Weil, London. 

21,292. Trap for Mice and Rats, E. Piggott, 
London. 

21,293. Wes Paintine Macuaines, H. E. Newton.—({2. 
Hoe, United States.) 

21,294. Srampinc Soap Tapiets, The Essential Oil 
Importers and Exporters, Limited, and J. Hauff, 
London. 

21,295. SHavine Requisite, H. W. Herbst, London. 

21,296. Gun for Hian Exptosives, J. P. Elliott, 
London. 

21,297. Lusricator, R. W. Hearnden and H. Casswell, 
Maidstone. 

21,298. Feepinc Turgaps to Looms, D. M. Seaton, 
London. 

21,299. Rerorts for Treatina Sopa, F. B. Felt, 
London. 

21,300. Liquip - EVAPORATING Apparatus, E. Shaw, 
London. 

21,301. WEIGHT-REGISTERING Apparatus, J. Dallimore, 


21,302. Furt-ork Biocks for Smettine, H. P. Pease, 
London. 

21,308. WasHinc Macuing, J. Deininger, London. 

21,304. Corser Farric, G. Griinenwald and A. Markh, 
London. 

21,305. Inxkinc TaBies for Rupper Stamps, P. H. 
Bracher, Liverpool. 

21,306. Meran Lear Manuracturr, 8. Pitt.—(The 
Pharmaceutisches Institut Ludwig Wilhelm Gana, 
Germany.) 

21,307. IncanpescentT Mareriats, 8. Pitt. — (The 
Pharinaceutisches Institut Ludwig Wilhelm Gana, 
Germany.) 

21,308. Cuarrs, A. W. Browne. London. 

21,309. Hooks, &c., A. Fritz, London. 

21,310. Mixtnc Liquips and Gasgs, A. Abendroth, 


21,311. Locktnc Doors, J. Thompson and E. Taylor, 
London. 

21,312. Cycizs, J. A. Greig, London. 

21,318. Crank Drivss, H. Taylor, London. 

21,314. Supports for INCANDESCENT MANTLEs, A. J. 
Boult.—(La Société Generale d'Incandescence par le 
Petrole, Belgium.) 

21,315. Preparinc Tea and Corrger, A. Callewaert, 
London. 

21,316. Domestic Fire Escapr, P. Jensen.—(R. Pelz, 
Germany.) 

21,317. MaGNETIC SEPARATING APPARATUS, A. 2 
Clark. — (Metallurgische Gesellschaft A. G., Ger- 
many.) 

21,818. Preventinc Fivurp Borttmnc Over, W. M. 
Edwards, London. 

21,319. Przercep Frames, R. Khun and H. Berger, 
Berlin. 

21,320. Stoves, R. Fletcher, Toronto. 


llth October, 1898. 


a Ruseer Tires to WHEELS, A. Hopton, 

mdon. 

21,322. Pepats for Cycies and VELociprpEs, T. H. 
Heard, Derby. 

21,323. Looms, W. Luft, Barmen. 

21,824. Braxg, J. Housman, Accrington 

21,325. DressMAKERS’ Tape Measurgs, H. Searle, 
London. 

21,326. Dry CoLours, W. G. Williams and 8. Taylor, 
Hove, Sussex. 

21,327. Specrroscopgs, T. Thorp, Whitefield, near 
Manchester. 

21,328. Crrcutark Saw Guarp, F. T. Greenwood, St. 
Annes-on the-Sea. 

21,329. PHotocrapHic Cameras, E. Smith, Torquay. 

21,330. BicycLE Mupeuarps, J. J. Pine, Portsea, Hants. 

21,331. Cop Winp1na, G. Paley, Preston. 

21,382. Boor and SHok Manuracturg, F. W. Farr, 
London. 

21 338. BLtinp Corp-apsusTINc MEcHaANIsM, E. Read, 
Birmingham. 

21,834. Corser Busxs, M. A. and C. Butterworth, 
Rochdale. 

21,335. Tires for Cycies and Venicies, W. Legge, 

ristol. 

21,386. Foa-stanaL, J. Jones and D. H. Fletcher, 
Liverpool. 

21,387. CaraLytic Gas-LIGHTING Tips, W. H. Porter, 
London. 

—_ Screw Stoppers for Borrtiss, J. Forshaw, jun., 

iverpool. 

21,839. RoaD-VEHICLE TrREs, H. F. Julian, Shaldon, 
Devonshire. 

21,340. Rotary Exnavsters as Pumps, J. Sharp, 
Glasgow. 

21,841. Castors, A. J. Stokes and E. G. Peyton, 

ourock, 

21,342, MecHanism for UNLockINe, F. C. Lynde, 
Manchester. 

21,348. Securrne TimpeEr Biocks, J. Hawley, Kirkby, 
Lancs. 

21,344. TRottEys for Rartways, L. R. Thomas, New 
Swindon. 

21,845. PNevmaTic RotiERs for PRINTING MaACHINEs, 
F. W. Woolstone and W. P. and T. G. Crowther, 
Leeds. 

a Prastic and HaRDENABLE Svestancg, C. Dorr, 

naon. 

21,847. CvcLE Mup-cuarps, T. M. and G. C. Schofield, 
Manchester. 

21,348. Stopper for Borries, W. A. Jackson, Man- 
chester. 

21,349. Skin, J. Mitchell, Ayr. 

21,350. Cuarr-cuTTinc Macuinss, 8. Edwards, Man- 
chester. > 

21,351. Stirrup, E. J. Warwick, Alton, Hants. 

21,352. Cycie Stanp, P. J. Kerswell, Bristol. 

— Pyeumatic CycLe Brarinos, L. Bridgman, 

eeds. 
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21,354. Tires, J. Vreugdenhill, London. 

21,355. Toots for Woop-rurRNING Macuinery, 8. 
McKnight, Glasgow. 

21,356. MANGLING Macuinr, G. Solbrig, Glasgow. 

21,357. Cocks, W. H. Bushell and L. R. 8S. Tomalin, 
London. 

21,358. Muves, J. Ramsden, A. T. Taylor, and J. Rams- 
den, Halifax. 


21,445. Axigs, S. McCall, Kilmarnock. 

21,446. Dovaaine Macutings, D. Doig, Glasgow. 

21,447. Prorectina Pneumatic Tires, T. Aitken, 
Glasgow. 


| 21,448. CenrriruaaL Dryine Macuines, J. Menzies, 


Glasgow. 


| 21,449. Arracninc Pumps to Cycies, H. Bettger, 


21,359. SHapes for Execrric Lamps, 8. L. Kilpin, 


London. 

21,360. ArracHiNec Prpats to Cranks, J. E. Harris, 
Newcastle-on-Tyne. 

21,361. Marertat for Purtryine Liguins, A. E. H. Loze, 
Liverpool. 

21,362. Sprcrxe Barrets, A. E. Janes and H. A. Rule, 
London. 

21,363. Pumps, R. Keeble, London. 

21,364. Battery So.utions, H. Blumenberg, jun., 
London. 

Vatves for Warter-cLosets, D. T. Kenney, 
London. 

21,366. Conveyine Rattway Lueaacr, H. T. Shadrack, 
London. 


21,367. Carrrace Cycte Lampa, E. H. Willock, 
London, 
21,368. Vatves for Warer-cLosrrs, D. T. Kenney, 


London. 

21,369. Soap Compounn, R. Adam, London. 

21,370. ScrEw-BOLTs and Nors, E. A. Braubach, 

ndon. 
21,371. Propuctnc AnrimMaTED Scengs, A. Baron, 
ndon. 

21,372. Grinpinc Merat, L. E. Harper and C. L. 
Grohmann, London. 

21,373. Dagssine Merat, L. E. Harper and C. L. Groh- 
mann, London. 

21,374. Ececraic Heaters, E. O. Raster, London. 

21,375. Tent Sup, E. Zusi, London. 

21,376. Rerintne Pia Iron, L. Pszezolka and R. M. 
Daelep, London. 

21,377. Spraying Apparatus, G. W. and W. H. 
Weston, and M. Ancker, London. 

21,878. SMALL-ARM Provectites, W. C. E. Serjeant, 
London. 

21,879. Manuovte Covers for Drains, F. T. Farrer, 
London. 

21,380. Rorary Fans and Pumps, 8. C. Davidson, 
London. 

21,881. Postat-recrtvina Boxes, F. Hoole, London. 


21,882. Divipinc Papr2 into Lenerus, T. Welch, 
London. 
21,383. Firxiste Curves for DravauTsMEN, W. J. 


Brooks, London. 

21,384. Nut-Locks, A. J. Boult.—(S. C. Ba'l, E. Bul, 
and C. E. Davis, Vaited States.) 

21,385. VENTILATING ApPLiances, P. A. Boulanger.— 
(XN. L. Ozmidast, Russia.) 

21,386. Corn-rreED Lock3, W. R. Baker, Wallington, 
Surrey. 

ning and Terne PLara@s, R_B. and H.S. Thomas, 

mdon. 

21,388. Stans, The Imperial Enamel Company, Limited, 
and B. Baugh, London. 

21,389. Bracecets, I. Schmidlapp, London. 

21.390. Prope_trne Apparatus for Sutps, R. Smart, 
London. 

21,391. Tosacco Pipr3, R. Miller, London. 

21,392. Countine Apparatus for Typewriters, G. H. 
Warner, London. 

21,393. SappigEs, R. L. Redhead, London. 

21,394. Press for Moutpinc Marricrs, G. E. B. Eyre, 
W. H. and C. A. Spottiswoode, and E. J. Passingham, 
London. 

21,395. Exrractinc Gop from Orgs, J. B. de Alzu- 
garay, Shortlands, Kent. 

21,396. ApveRTISING Si1ans, W. F. Stanley, London. 

21,397. Fruir Baskets, C. Blampieid and A. P. le 
Rossignol, London. 

21,398. Taeramometer, G. H. Zeal, London. 

21,399. Draucut Enaines, E. E. Allen and J. Rendall, 
London. 

21,400. Cugantnc Tospacco Piers, A. G. Fraser.—{A. 
M. Fraser, Canada.) 

21,401. Srep-py-step Diat TeLeorapns, R. R. Harper, 
London. 

21,402. Bor.er-TruBe Ferruces, G. W. Duvall, London. 

21,403. Wavg-powER Pumpine Apparatus, J. P. Smith, 
London. 

21,404. Cycte Brakes, H. Alderton, London. 

21,405. Cases for Hotptne Corns, J. Pestuka, London. 

21,406. Mera. Tupes for Cornice Povss, T. H. Lawton, 
London. 

21,407. DyNaMoO-ELECTRIC MACHINES, 
London. 

21,408. Distnrectant CompounD, W. P. Thompson.— 
(J. G. Brissonnet, Franec.) 

21,409. Moutuprrce for Wixnp INstTRUMENTs, J. Low, 
London. 

21,410. ConrROLLING Switcu for Motor, R. Hutchison, 
London. 

21,411. VaLve Gear, W. H. Cutler and 8. V. Godden, 
Liverpool. 

21,412. LEATHER-DRES3ING Macuine, O. F. Feix and 
G. Gottschalk, Liverpool. 

21,413. Opera Giasses, C. Ganem and G. Quinson, 
Liverpool. 

21,414. MuLtieLe-FLUE BorLer, Ga!loways, Limited, 
and W. Bayliss, London 

21,415. Leuco-pERIvaTives of GALLocYANtINs, J. Imray. 
—(La Société L. D. Huyvenin and Cie., Germany.) 

21,416. ACETYLENE Apparatus, E. Bertrand and E. 
Senegas, London. 

21,417. ANGLING Gamer, O. Mansion, London. 

21,418. CastInc ALUMINIUM ARTICLE3, W. Wilkinson, 
London. 

21,419. Rock Bortno and Drituina, L. W. Sterne, 
London. 


A. F. Berry, 


12th October, 1898. 


21,420. LiquoR-REGISTERING APPARATUS, J. E. Thomas, 
Bristol. 

21,421. SHaRPENING State Pencits, G. Hopkins and 
F. R. Baker, Birmingham. 

21,422. DENoTING ATMOSPHERIC CHANGEs, G. Hopkins 
and F. R. Baker, Birmingham. 

21,423. Steam Motor Vans, J. G. Inshaw, Gravelly 
Hill, near Birmingham. 

21,424. WovEN-WIRE Matrresses, H. Jackson, West 
Hartlepool. 

21,425. Foe SIGNALLING on RatLways, H. Mitchelson, 
Shipley, Yorks. 

21,426. Pistons for Srram Enarnes, &c., W. W. Hall, 
London. 

21,427. CLEANSING BeER Pumps, J. and W. Kershaw, 
Manchester. 

21,428. Sprinc WuHeeEts for Venicies, J. A. Bright, 
Sheffield. 

21,429. Drecoratinc Ceramic Wars, J. T. Fell, H. 
Aynsly, and J. Hobson, Longport, Staffs. 

21,430. Carpina Enoings, E. Ashworth, Manchester. 

21,431. Guarps for Saws, H.S. Smith, Manchester. 

21,432. Cameras for Taktnc PHotoorapHs in LARGE 
Nompers, R. E. Stapleton, Stockton-on-Tees. 

21,438. Loom RecuLator, R. Schwander - Pfister, 
Glasgow. 

21,434. Cycre CHain Gear, W. Alexander and A. 
Henderson, Glasgow. 

21,435. Cicars, F. M. Seddon, Liverpool. 

21,436. ATTACHING MatcH Boxes to Lamps, C. R. Webb, 
Birmingham. 

 <* Drivine Gear for Bicycies, F. B. Palmer, 

R. Copley, 


ax. 
21,489, Securtne Natzs in Cuarrs, 8. Sims and W. 
erram, Derby, 
21,440. Batt Castors, E. Bender and A. Bergfeld, 


ve 
ig ILLUMINATING ConTRIvaNces, H, Gantke, 
Live 8 
21,442. Pans, W. Brierley, Rochdale. 
21,443. CurTaIn Hook, J. Boddy and T. F. Brook, 
London. 
2',444. Brakes, C. Hofmann, Manchester. 


21,488. LaTue TooL-HOLDER, W. and A. 
Halif 





London. 

21,450. Mup-auarp CLEeaner, C. J. Brown and F, D. 
Goodson, Nottingham. 

21,451. Vases, J. Baird, Glasgow. 

21,452. Tor-cirpe for Cyccists, 
Glasgow. 

21,453. Vaives, W. M. Buchanan, Glasgow. 

21,454. Burners, F. B. Hill, London. 

21,455. Automatic Pouttry FexepSuppty, J. L. Smith, 
Aberdeen. 

21,456. Burners for INcaNpEsceNtT Gas, F. Smith, 
Keighley. 

21,457. Lamps, W. Thomson and The Jactho Patent 
Automatic Advertising Lamp Company, Newcastle- 
on-Tyne. 

21,458. Boor Fastenina, G. Stevens, Hay Mills, War- 
wickshire. 

21,459. Tings, M. Katz, Berlin. 

21,460. Gates, W. Allen and R. R. Main, Glasgow. 

21,461. Skirt and Bouse Fastener, A. Willis, Bir- 
min; ‘ 

21,362" Sroprers used in Gas Rerorts, W. Foster, 
Manchester. 

21,463. Pitre CLorn, W. E. Firth, London. 

21,464. Pockets for Jackets and GaRMENTs, P. H. Davy, 


C. Alan-Thwaite, 


mdon. 
21,465. Fasrenrnes for Broocues, A. R. Connop, 
ndon. 


21,466. Bracg.ets, A. R. Connop, London. 

21,467. CuRRENT TRANSFORMER, Veritys, Limited, and 
L. J. Steel, Birmingham. 

21,468. Cuest Expanper, W. H. Pengelly and T. J. 
Bradley, London. 

21,469. Device for Supportinc Eacs, G. Kingscote, 
London. 

2',470. HeaTine 
London. 


Liguips, C. F. Hughes - Hallett, 


21,471. PREPARATION Of DiHyYDROCHINOLINE, W. Pip, 
London. 

21,472. Securtna Lips of Cuurns, T. Bradford, 
London. 


21,473. Fastenrnas for Coproarp Doors, G. Smith, 
London. 

21,474. Cycies, F. Barnes, London. 

21,475. Batt Bearines for Bicycigs, F. B. Holt, 
London. 

21,476. VeLoctpeprs, T. Shepherd, London. 

21,477. Gus Mountinas, A. S. Dawson and J. Horne, 
London. 

21,478. ImpuLse Tursines, 8S. C. Davidson, London. 

21,479. Macutnes for Castine Type, C. Titchener, 
London. 

21,480. ELecrric-conpucTor Tuss, C. A. W. Huttman, 

ondon. 

21,481. Sprnyina Mu es, J. Kelsall, Manchester. 

21,482. Fornaces, A. Shepherd and J. E. Stephenson, 
Manchester. 

21,483. Cures for Hotptna Inrcators, F. Smart, Bir- 
mingham. 

21,484. Hats, P. B. 
Ajrican Republic ) 
21,485. Hotpers for Views, C. Zorn.—(J. Zora, Ger- 

many.) 

21,486. INTERNAL Combustion Enatnrs, H. B. Graham, 
London. 

21,487. Cuttivators, E. T. Bousfield, London. 

21,488. Means for Locktna Bicycturs, E. J. F. Seyd, 
London. 

21,489. Cyctk Gear Cases, A. Hess and H. P. Price, 
London. 

21,490. Saips’ Loas, C. A. McEvoy, London. 

21,491. Removine and CoLiectine Dust, C. J. Harvey, 
London. 

21,492. GENERATING ELectric Eneroy, W.S. Simpson, 
London. 

21,493. Apparatus for TesTina Piprs, O. 
London. 

21,494. Mat, S. Johnson, London. 

21,495. Compinep G Love and Porsr, T. M. Ellis, 
London. 

21,496. YeLLow Basic CoLtourtnc Matrers, J. Y. 
Johnson.—(The Badische Anilin and Soda Fabrik, 
Germany.) 

21,497. Supportine Bases for Sappies, A. E. Brady, 
Birmingham. 

21,498. Tea-soORTING Macuines, A. A. Cooke and A. B. 
Soar, London. 

21,499. Macutnes for Dryine Fisa, H. Winckler, 
London. 

21,500. Power Device, C Kissling, London. 

21,501. Cotn-rrEED Apparatus, W. L. Wise.—(E. G. 
Lochmann et Cie , Germany.) 

21,502. Buttons, A. and P, 
Germany. 


Owen.—{(W. EB. Stee-s, South 


Frinkl, 


Weyerbusch, Barmen, 


18th October, 1898. 


21,503. Bins and Servinc CHampers, W. Sumner, 
London. 


21,504. Stampinc Woop, F. Evans and J. Gamlin, 
Liverpool. 

21,505. Evectric HavcaGE of Veuicies, F. Roberts, 
Keighley. 

21,506. BrLi-RInatInc Mecuanism, J. J. W. Carr, Bir- 
mingham. 


21,507. Surp’s Los, J. B. Cousins, Glasgow. 
21,508. Paenno.pers, W. A. P. Werner and C. Junge, 


ndon. 

21,509. Blow Pipes, &c., A. Slaven and C. Penny, 
Bristol. 

InFLATORS for Cycires, E. H. and H. Hill, 


21,511. Connectinec Ropr3 to Hooks, T. F. Adamson, 
Newcaste-on-Tyne. 

21,512, Feepinc Printinc Macuines with Paper, J. 
Boylan, Bradford. 

21,513. CycLe Brakes, T. Hume, Glasgow. 

21,514. AuToMATICALLY CLosinc Vatves, M. Walton, 
Manchester. 

21,515. Locxtna Rar~way CarriacGe Doors, M. 
Walton, Manchester. 

21,516. Rartway Spikes, H. H. C. Ball.—(#. C. Ball 
and W. F. Wood, Western Australia.) 

21,517. TRANSPORTING Surps’ Boats across Deck, J. H. 
Klencke, Manchester. 

21,518. Cycte Lampe Brackets, W. Hanlon, [nni- 
shannon, County Cork. 

21,519. TRAVELLING Trunks, C. Malchow, London. 

21,520. Strappies of Dravent Harness, F. H. Parker, 
Belfast. 

21,521. Occuttine Lieuts for Buoys, J. R. Wigham, 
Dublin. 

21,522. NewcastTLe Kins, J. Prince, Blackburn. 

21,523. ApapTinc VaLves for SypxHons, 8S. H. Adams, 
Harrogate. 

21,524. ELecrro-macnEgTIc GeaRine, H. A. Wollaston 
and Kennedy, Leeds. 

21,525. Srorine Bicycies, J. Muir and J. McLean, 
Glasgow. 

21,526. Topacco Pipgs, R. King, Glasgow. 

21,527. PeERAMBULATORS, A. Harrop, Manchester. 

21,528. Packine Ecos, P. Walsh, Manchester. 

21,529. OperaTinc Rattway Switcues, H. Keeling, 
Glasgow. 

21,530. Carpets, T. B. Worth and Sons, Limited, and 
J. Glover, Birm m. 

21,581. Garg Posts, J. Duckett and Son, Limited, and 
J. Duckett, Burnley. 

21,582. ADVERTISEMENT Sicns, W. F, Jones, Eccles. 

21,588. ImiraTion Mica-MARBLE and Strong, T. W. 
James, London. 

21,584. Foopsturr for Catriz, G. Beckstroem, Man- 


Tr. 
ao Distnrectinc Apparatus, E. 8. Hermes, 
ndon. 
21,536. AceTyLeNE Lamp for VetoctpEepgs, G. H. Gal- 
braith, London. 





21,537. ConpENsINa Gasgs, C. Heap and T. Oddy, 
London. 

21,538. ArracaMENtT for MustcaL Instruments, C. E, 
Brun, London. 

21,539. Winpow Fastener, C. G. Evans, London. 

21,540. Removina Osstructions from Rarts, H. T. 
Hendy, London. 

21,541. Courtine Sarery 
Giddings, London. 

21,542. Tapa, E. W. Jones, London. 

21,543. Botts for Lockinc Winpows, J. Manton, 
London. 

21,544. Preventina the OpENrING of CARRIAGE Doors, 
C. H. Dunton and T, R. Thomas, London. 

21,545. Front Forks of VeLocipgeprs, A. Lee, F. G. 
Isherwood, and J. E. Whittaker, London. 

21,546. Doiis, A. M. Masterman, London. 

21,547. Coverine of Boors, F. N. Bloomberg. London. 

21,548. Packina the GLanps of Enarnes, W. W. F. 
Pu'len, London. 

21,549. Srzam Generators, W. 8. Miller, London. 

21,550. Conrrot of ELectric Morors, W. B. Potter, 
London. 

21,551. Conrro.iinc E.xecrric Motors, E. W. Rice, 
jun., London. 

21,552. Recoverine Gop, The Coombes Dry Mining 
Syndicate, Limited, and J. A. Coombes, London. 

21,558. SuspenpinG Hats, E. Schweizer, London. 

21,554. DiscHaRGE OPENING and Door for Vats, A. 
James, London. 

21,555. Wuerts, F. J. Leigh and J. A. Shepherd, 
London. 

21,556. Lastina Boots, F. Keil, London. 

21,557. Wasuina Coat, C. Simon, Liverpool. 

21 558. SuccesstvELY TuRNING OveER Bars, M. Barth, 
Liver & 

21,559. Press Ciorns, C. T. Hill and F. W. Williams, 
Liverpool. 

21,560. Fiturine Borries, W. Bachner, Liverpool. 

21,561. Woven QuiLtinas, A. Riley, Manchester. 

21,562. Straps, E. Cant and J. Burke, London. 

21,563. Fountain Pens, J. Wojciechowski, London. 

21,564. AceTyLenk Gas Apparatus, F. J. Glaholm, 
London. 

21,565. Reeutatine Stream, E. Edwards.-(/. Blumen- 
thal, Germany.) 
21,566. Propucinc Water CrircuLation in Gas 
Enornes, H. H. Lake.—(M. Giusti and Co., Italy.) 
21,567. Com for Miniature Bivurarprs, J. Renvoize, 
London. 

21,568. CoaL-cuTrinc Macuinegs, C. 
Atkinson, London. 

21,569. VeLocipgprs, A. E. Mavor, London. 

21,570. Drivinc Mecuanism for VELoctpEpEs, A. E. 
Mavor. London. 

21,571. Paper Fasteners, W. A. Allpress, London. 

21, LuncHeon Baskets, F. B. Horn, London. 

21,5738. Dynamo EvLecrric Generators, C. W. Thomp- 
son, London. 

21.574. Vatve Grar for Steam 
London. 

21,575. Dyetnc Back with Loawoop, G. W. Johnson. 

Talle and Co, Germany ) 

21,576. AcrTYLENE I amrs, W. P. Barltrop, London. 

21,577. Fintsutxa Boots and Sx#ors, 0. Robinson, 
London. 

21,578. Cover for Drainkine Vessecs, G. F. Redfern — 
(EB. Pellas, France.) 

21,579. STRETCHING Sxrys, C. Maignent and G. Tourin, 
London. 

21.580. Spring Frames for Cyciks, A. Jordan and 
J. G. H. Browne, London. 

21,581. Waters, A. Eddowes, London. 

21,582. FasTeNER for WEARING APPAREL, A. W. Pyke, 
London. 

21,583. Sreerina-rops for Bicyetes, G. Schmidt, 
London. 

21,584. Frreproor FLoors and CxiLines, E. Homan, 
London. 

21,585. Saears, E. Bailey, London. 

21,586. Gamer, Feltham and Co., Limited, and L. W. 
Payne, London. 

21,587. FERRULE for WALKING-STICKS, F. and A. E. Ward, 
London. 

21,588. Game, M. E. Frensdorff, London. 

21,589. Hat Prorecrtor, C. Hansen and H. Christiansen, 
London. 

21,590. Lusricators, J. G. 
United States.) 

21,591. CycLe Sapp.ss, M. J. O'Farrell, London. 

21,592. Macutne for Benpina Pipgs, G. C. Marks.— 

(A. Lefevre, France.) 

1,593. VeuHitcLe Brakes, P. J. Packman, London. 

21,594. Boarp for PLayinc Games, J. M. Strachey, 
London. 

21,595. PHorocraPHic Drve.oprrs, C. D. Abel.—(The 
Actien-Geaellachaft fiir Anilin-Fabrikation, Gerimany.) 

21,596. Acip Dye-sturrs, O. Imray.—(The Farbicerke 
vormals Meister, Lucius, and Briiniag, Gerinany.) 

21,597. INsecrors, L. Friedmann, London. 

21,598. Srurrina for Matrresses, Xc., J. Burke, 
London. 


BICYCLES TOGETHER, A. 


Koerte and I. 





Encings, D. Joy, 





Lorrain.—(J. F. Levis, 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 





607,227. InsEector, W. A. Downes, Detroit, Mich.— 
Filed January 27th, 1898. 
Claim.—In an injector, the combination of the 
casing, an interiorly screw-threaded portion at the 
steam end, a shoulder at the end thereof, a steam jet, 


607, 227. ] 
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a screw-threaded collar on the steam jet engaging said 
screw-thread in the casing, and a screw-threaded ring 
fitting over the jet and engaging the screw-thread in 
the casing, the collar on the jet adapted to be locked 
against the shoulder at the inner end of its movement 
or against the ring at the outer end of its movement. 


607,509. Avromatic Stream Borer Freeper, &. 
Downs and A. M. Johnston, Lima, Ohio.—Filed 
December 14th, 1897. 

Claim.—{1) The combination with a steam boiler 
and connecting pipes of an automatically-opened steam 
valve, an injector having an internal whirling 
device operated by the admission of steam, a water 
supply pipe in communication with said injector, and 
a check valve opening into the boiler. (2) A boiler- 
feeding injector having an internal hollow screw and 
a rotary fan within the same for giving the steam and 
water a whirling or cyclonic movement. (3) A boiler- 
feeding injector having a tapering hollow body and 
an internal hollow screw, correspondingly tapered 
externally, and removable through the er end of 
said body. (4) In combination with a er-feeding 
injector, a check valve in communication therewith, 

ving a removable seat for its main valve, and a 
supplemental valve within the boiler preventing the 
escape of water or steam therethrough when said seat 
is removed. (5) A check valve —— screw caps at 
pe and bottom, provided respectively with a main 
valve and its seat, and having a boiler connection pro- 
vided with a supplemental valve to prevent the escape 


of water orsteam when either of said 

(6) A normally-closed boiler-feeding injecten emuaved, 
horizontal hollow body provided ‘internally ving @ 
whirling device, and having a reiaovable wun 4 


giving 
[607 509 J 








access to its interior. (7) A boiler-feeding injector 
having a horizontal body containing a Whirling device 
and provided with an overflow, substantially gs 
hereinbefore specified. - 


607,510, Merat-neaTeR Hammer, J. E. Hermanp 
New York, N.Y.—Filed July 17th, 1897. ’ 
Claim.—(1) A harness for a power hammer, com. 
prising a crosshead, a bow secured to the crosshead 
arms pivoted to the ends of the bow, flexible links 
connecting the hammer to the arms, tension springs 
set on the pivots and acting upon the arms, and means 
for adjusting the tension on the sprinys. (2) The 



































combination with the driving mechanism of a power 
hammer, of a crosshead mounted in guideways, 
secured to the standard and pivotally connected to 
the connecting-rod; a harness comprising a bow, 
rigidly secured to the crosshead, arms pivoted to the 
ends of the bow, springs set on the pivots and draw- 
ing the arms apart, a hammer integral with a cross- 
head sliding in guideways secured to the standard, and 
of means for flexibly connecting the hammer to the 
arms. 


607,630. Stxam Enoinr, 0. A. Ringbom, Laltis, Fin- 
land.—Filed October 14th, 1897. 

Claim.—A slide valve for differential piston of steam 
engine moving in a longitudinal bore in the piston, 
and itself provided with a longitudinal bore extending 
from the end of the slide valve facing the piston-rod 
nearly to the other end of the same, side openings in 
the slide valve so located that the bore in the same 
constantly communicates with the smaller steam 
chamber and the steam inlet, an annular space in the 
bore in the piston near the end of the slide valve 
facing the piston-rod, said space being always in com- 
munication with the exhaust, a socket at the end of 
the slide valve facing the piston-rod adapted to shut 
off the communication between the larger steam 
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chamber and said annular space when the slide valve 
stands in its extreme tion in relation to the piston 
nearest the smaller s chamber, a tap adapted to 
close the mouth of the said bore in the slide valve, 4 
rod extending into the bore of the slide valve and 
adapted to move the slide valve to the first-mentioned 
position in relation to the piston, the slide valve being 
adapted to be pushed to the other extreme position 
by the cylinder head or a buffer in the same, substan- 





tially as and for the purpose specified, 
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THE PAN-GERMANIC LEAGUE. 


Ove cannot help admiring the persistency of the 
Germans in their efforts to supplant us in our well-esta- 
plished markets all over the world. They are pains- 

king, thorough, and often very logical in carrying out 
ae policy, and if success does not crown their efforts it 
will not be owing to a neglect of any of the details of 
their elaborate methods. For years past we have had 
occasion to refer from time to time to the Industrial 

Commissions that have been despatched by the Father- 

Jand to the uttermost ends of the earth, with a view to 

srobing to the bottom the theory of successful trade in 

P rious places, and we may take it that the organisation 

of the Alldeutsche Verband, or Pan-Germanic League, is 

the first serious and national attempt to put into practical 
form and force the collective theoretical wisdom which 
has been amassed by the conscientious members of these 
yarious Commissions in the course of their perigrinations. 

Before going into the details of the present elaborate 

scheme, we would quote the significant words of the 
President of the Alldeutsche Verband, Professor Hasse, 
of Leipzig, in his declaration of policy :—‘t We must not 
forget that outside the red, white, and black frontier 
posts millions of our German fellow-countrymen live, 
that the German people, not less than other civilised 
nations, is entitled and in duty bound to take part as a 
ruling people in guiding the history of the whole world, 
and that with the foundation of the Empire we have only 
taken the first great step on the way to a position of 
world power. Our present colonial possessions 
are only toa small extent suitable for the reception of 
German immigration in mass, especially of agriculturists ; 
it is necessary, therefore, to secure other territories, 
where climate, soil, and geographical situation would 
permit settlement and cultivation by German labour.” 
The German Empire can no longer endure “ that every 
year hundreds of thousands migrate to foreign regions, 
where they supply foreign nations with German energy 
and German civilisation, and strengthen the latter in 
their national and economic antagonism to the Empire. 
; So long as we do not have German colonies for 
this purpose, our eyes must at least remain directed upon 
those territories in which the German can best maintain 
his own character and customs, and at the same time 
remain a steady purchaser of German goods. South 
America and South Africa are such territories. It must 
therefore be our earnest endeavour to protect German 
interests there with especial attention. . . . If it 
comes to the worst, the policy of Germany must not 
shrink from the employment of force against other 
civilised nations. For it demands, and it must demand, 
that no alteration in the relations of power, no real 
change in the relations of possession among the great 
nations of the earth, shall take place unless Germany 
gives its assent thereto, and unless this assent is granted 
only on condition that Germany receives compensating 
advantages.” 

Professor Hasse must have been to school with his 
Emperor, and has profited by it, for he has struck the 
note of patriotic exaltation which one has come to regard 
as the usual formula of a German Imperial edict. 

So Germany is to dictate to the world the lines on which 
the colonies of other countries are to be conducted ; she is 
to appropriate such colonies if necessary, and to obtain 
others; she is to say who is and who is not to do the 
world's trade and the world’s carrying and the world’s 
industry, and she will very naturally say ‘‘ Germany.” 
So should we if we were Germans. But one would think 
that so great a programme were easier to talk about than 
to carry out. However, the Alldeutsche Verband have 
got their policy all cut and dried. ‘The war of the 
future,” opines Professor Hasse, ‘‘ between the great 
opposing nations will be an economic one.”’ He might 
also have said ‘‘ an economical one” as far as Germany 
is concerned, if it is to be carried on successfully on the 
lines he lays down. And this is how it is to be accom- 
plished. Germany is to invite all the smaller Powers in 
her immediate vicinity to co-operate with her in 
business matters. She does not extend this magni- 
ficent offer to Russia or France or England, 
firstly, because it, would not be entertained for a 
moment by any nation that had the power to resist 
it; and, secondly, because Russia and France are 
her strategical enemies, while England is her com- 
mercial opponent. The object of the Pan-Germanic 
League is to stimulate the patriotism of the German- 
speaking race, and to prepare the way for their political 
union. Among these people who are to become ‘‘ German 
patriots” are the Dutch, the Belgians, the Northern 
Austrians, a portion of the Swiss people, the Boers of 
Africa, the half-caste population of the Dutch East Indies, 
and various German communities in different parts of the 
world. To begin with, Germany is to make an “ economic 
conquest” of the above-named European countries. 
She has no sea frontage worth mentioning, so Holland 
and Belgium are to thrust theirs joyfully upon her. She 
has no fleet worth mentioning ; but, when the above two 
countries have presented theirs to her, she will be better 
off. She has no colonies, so she will take those of Holland 
and Belgium ; and, seeing how easily the United States 
successfully tackled Spain, she will absorb certain parts 
of South America, where somewhat similar people live, 
and who are even less in a position to defend themselves 
than were the Spaniards. She will receive a gift 
of the Transvaal from President Kruger, and she will 
occupy the whole of Asia Minor and the Congo Free 
State. And what is Germany going to give in return for 
all these gifts of entire countries, colonies, and slices of 
countries? She, it appears, is to bestow on them the 
immeasurable benefit of guiding their present prosperous 
trade into German channels; she is to be their guide, 
Philosopher, and friend; and she is, above all, to wipe 
off the face of the commercial and industrial earth the 
hated Anglo-Saxon, whether Englishman or American ; 

and after that all will go well with Germany, that is, the 
New Germany—which is to include Holland, Belgium, 


Switzerland, and the rest. But these nations might 
possibly wish to have a voice in matters before under- 
going their voluntary economic and actual effacement. 
And bearing in mind Germany’s methods in countries 
which she has conquered by other means, it would not 
be unnatural if these small but prosperous countries 
were to claim the assistance of other and more powerful 
nations in raising their protest against absorption by 
their disinterested friend Germany. They have before 
them an instructive objective-lesson in Poland, which 
was divided up and absorbed by three Powers; and the 
Poles will tell them that of the three sections of their 
countrymen, the Russian, the Austrian, and the German, 
those who are under the latter Power are the most 
miserably off and downtrodden of the whole. But it 
required three very strong nations to split up Poland, 
after a series of fierce and bloody wars. Now, however, 
Germany single-handed proposes to absorb three or four 
nations without bloodshed, and without a protest ; having 
as her sole weapon the no doubt popular war-cry of 
** Down with the Anglo-Saxon!” 








PADDLE-WHEEL STEAMERS WITH 
BEAM ENGINES. 
No, III, 

In the present article the description of the valve gear, 
&c., of the paddle-steamer Wakefield, commenced in our 
issue of the 7th inst., is continued, and the figures 7 to 18 
referred to below will be found in that number. 

In Fig. 7 it will be noticed that each ‘‘lifter” rod has near 
its lower end a bent arm or toe, engaging with one of 
two stops, which are adjustable by means of screws. 
These are known as ‘ gags,” and are brought into service 
when it is necessary to work the engine with steam for 
full stroke. The steam valve is then operated by the 
exhaust. This method of working is only used in case 
of special necessity, and its use is, of course, not econo- 
mical on the steam consumption. In ferry boats, when 
heavy ice is encountered, or in case of reduction of 
steam pressure for any purpose, the power is kept up 
temporarily in this way. As the Stevens cut-off is not 
adjustable, this is the only means by which the point of 
cut-off can be increased on engines fitted with the 
Stevens gear. 

In front of the steam and exhaust chambers, and below 
the rock shaft, is the trip shaft, for operating the valves 
by hand. This shaft has lugs, or wipers. similar to 
those on the rock shaft, and engaging with a third set 
of toes on the lifterrods. The shaft is turned by a long 
starting bar, inserted in holes in the shaft. In large 
engines, however, a steam starting engine is used, its 
piston-rod being connected to a crank or a crank arm on 
the trip shaft. The horizontal hand wheels shown in 
front of the engine are for the injection valves, one valve 
being in the bottom and the other at the upper turn of 
the bilge. The stripper rods, which raise the ends of the 
excentric rods clear of the rock shaft pins, and so throw 
the valves out of gear, are operated by a foot lever, a 
downward pressure on which raises the stripper rods, 
and thus cuts off all connection between the excentric 
rods and the rock shaft. 

The next few figures illustrate some of the detail parts 
of the mechanism which effects the steam distribution. In 
Fig. 8, p. 345 ante, are shown the balanced or double-beat 
poppet valves for steam admission and exhaust. Each of 
these consists of two horizontal brass dises, weighing 42 b., 
mounted on a vertical steel spindle or stem 1}in. in 
diameter, the discs being 54in. apart. It will be noted 
that the upper and lower discs of the valves are of 
slightly different diameters. In the steam valve the 
upper disc is 10in. diameter, and the lower disc 9}in. 
diameter, the excess pressure from the outside on the 
greater area of the former being sufficient to hold the 
valve firmly on its seat when closed. In the exhaust 
valves the upper disc is 9}in. and the lower disc 10in. in 
diameter, the excess pressure from the inside on the 
greater area of the lower disc being sufficient to hold 
this valve closed. This arrangement greatly facilitates 
the operation of the engine by hand by means of the 
starting bar, as the engineer has only to overcome the 
slight excess pressure, which is still further reduced by 
the leverage of the bar. Thus, with the valves shown 
in Fig. 8, with areas of 78°54 square inches and 67:20 
square inches, the difference in area will be 11-34 square 
inches. Under a steam pressure of 55 lb. per square 
inch, the excess pressure will be 623°7 lb. If the leverage 
of the starting bar is 5 to 1, the pressure to be overcome 
by the engineer will be only 124-74 lb. 

The steam valve has a lift of 2in., while the exhaust 
valve has a lift of 24in. The amount of lift is deter- 
mined by the fact that in a cylinder whose height is one- 
fourth of its diameter, the area of the cylindrical surface 
will be equal to that of the circle enclosed. Thus, the 
area of the cylindrical opening is equal to that of the 
disc of the valve. 

To the upper end of the valve spindle or stem is 
attached the valve arm—Fig. 9—which is secured by 
two brass collar nuts, one above and one below the arm. 
The arm is of cast iron, bright finished all over. It is 
11}Jin. long, centre to centre of holes, and the metal is 
liin. thick. The depth is 1}in. at the valve stem bear- 
ing, and increases to 6in. at the opposite end, through 
which the lifter rod passes. The arm is secured to the 
lifter rod by two jin. steel set screws. 

There are four wrought iron lifter rods, of the form 
shown in Fig. 10. These are all 2;3;in. diameter, but the 
two rods for the upper valves are 12ft. in length, while 
the other two are 7ft. long over all. They are bright 
finished, and have ornamental knobs turned on the 
upper ends. These rods work in horizontal guides or 
‘binders ’—Fig. 11—which are of cast iron, slotted for 
the rod bushings. These bushings are of brass, 4in. 
deep, with a bearing 3}in. deep, the upper part forming 
an oilcup. A collar on the bushing rests on the top of 
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wrought iron strap bolted across the slotted face of the 
binder. 

In order to ensure that the valves act promptly, 
pr are used to make the toes on the lifter rods bear 
close against the wipers, and so follow the movements of 
the latter. On each rod is a coiled steel spring, 15in. 
high, shown in Fig. 12. It is made of steel jGin. square, 
with gin. spaces normally between the coils. The spring 
encircles the rod, its upper end bearing against the main 
binder or guide, while the lower end rests on a finished 
wrought iron collar, bored to fit the rod, to which it is 
secured by a jin. steel set screw. This collar compresses 
the spring on the up stroke of the rod, and the spring 
forces the rod to follow the wiper on the return stroke. 
The toes by which the rods are raised are shown in 
Fig. 13, there being one to each rod. They are of cast 
iron, finished all over. The metal is 1Zin. thick, and in- 
creases in depth from lin. at the outer end to 6in. at the 
boss or hub through which the rod passes, each toe being 
secured to its rod by two jin. steel set screws. 

To the cylinder and the two upright chambers are 
attached three cast iron brackets, Fig. 14, which have 
6in. brass bearings for the horizontal rock shafts, these 
bearings being }in. thick. The rock shafts, Fig. 15, are of 
cast iron, and are put together end to end, resembling one 
shaft, the centre bracket supporting the inner ends of the 
two shafts. One shaft operates the admission valves, 
and the other operates the exhaust valves. The length 
over all is 5ft. 6in., and the normal diameter is 3}in., 
with enlarged seats 4}in. diameter for the wipers. The 
outer end of each shaft has keyed to it a crank arm, in 
which is a 2in. pin engaging with the hooked end of the 
hook rod. This pin has a square stem fitting a slot in 
the crank arm, so that the angular motion of the rock 
shafts can be adjusted. 

The hook rod connects the excentric rod with the 
rock shaft, and the valve gear may be thrown out of 
operation by lifting the hook rod clear of the rock shaft 
pin, as already described. The hook rod, shown in Fig. 16, 
is 6ft. 3}in. long, centre to centre, and its body is of 
circular section, tapering from 2}in. diameter at the 
middle to 1}in. at the ends. The 2in. hook is formed 
in a flattened end 2in. wide, while the opposite end is 
fitted with a brass bearing and iron key for attachment 
to a pin in the forked end of the excentric rod. The 
excentric rods are of truss construction, 12ft. 33in. long, 
the trussed portion being 10ft. 6in. in length, with a depth 
of 2ft. 4in. at the excentric and about 6in. at the other 
end, as shown in Fig. 17. The rod has a top and bottom 
member 2in. wide and }in. thick, the outer end of each 
being threaded and holding the two halves of the 
excentric strap together. The inner ends are welded 
together into a 14in. rod, having a forked end to receive 
the end of the hook rod. 

The excentrics are of cast iron, with grooves for the 
wrought iron straps, 2}in. wide. They are secured to the 
12in. seats on the paddle shafts by lin. steel tap bolts. 
The exhaust excentric, Fig. 17, is 23in. diameter, with a 
throw of 4in. The steam excentric, Fig. 18, is 25in. 
diameter, with a throw of din. 

Full details are not at hand of the s.s. Wakefield, 
whose engines have been thus fully described, but the 
following are particulars of vessels having engines of 
about the same size. These are the iron steamers Holly 
and Jessamine, of the United States Lighthouse Board, 
which were built at the Columbian Ironworks in 1881 to 
the designs of Charles W. Copeland. They are described 
in Edwards’ “‘ Modern Marine Engines.” These vessels 
are 146ft. 3in. long on a 4ft. water-line; moulded beam, 
23ft. 8in.; width over guards, 39ft. 6in.; depth from top of 
deck beams to top of floor, 9ft. 6in.; sheer, 2ft. Sin. 
forward and lft. 2in. aft; height of promenade deck 
amidships, 7ft. 3in. The iron plating extends to the top 
of the deck beams, the deck frame being of wood, with a 
crown or camber of 5in. 

Each vessel has a beam engine, with cylinder 3ft. by 
7ft., covered with lin. of felt, and then lagged with 
polished wood staves secured by brass bands and screws. 
The balanced poppet valves are operated by the 
Stevens cut-off. The piston-rod is of wrought iron, 3%in. 
diameter. The beam is of the skeleton pattern, 13ft. 6in. 
centre to centre of end bearings, 6ft. 8in. deep over the 
strap, and having the main hub hooped with wrought iron 
bands 1}in. square. The beam has a main centre of 
hammered iron, of octagonal section where it passes 
through the beam, and having two end journals 53in. 
diameter and 8}$in. long, which are supported on pillow- 
block bearings on the gallows frames. These frames are 
of yellow pine, the main uprights being 8}in. by 10in. at 
the head, and 1lin. by 14in. at the foot. 

The connecting-rod is 15ft. 6in. long, centre to centre 
of bearings, the main rod being 3}in. diameter at the 
upper neck—under the fork—3#in. at the lower neck, 
and 53in. at the middle. It has two truss rods 1in. 
diameter, secured at the ends and passing over struts at 
middle of the main rod, giving the truss rods a spread of 
about 18in. or 20in. It is fitted with composition bear- 
ings, those for the crank pin being lined with babbit 
metal. The air pump is 24in. in diameter, and has a 
stroke of 32in. Itis of cast iron, bored out, fitted wit'r 
a composition lining, and then re-bored. The foot valves 
and air pump bucket valves are of pure india-rubber, 
Zin. to jin. thick. There are two feed pumps, 33in. by 
32in., and one 4}in. bilge pump, all worked from the air 
pump crosshead. 

The crank pin is of hammered iron, din. diameter and 
Zin. long, keyed into the driving crank and fitted in the 
drag crank with adjusting screws and bearing pieces of 
composition metal. The cranks are also of hammered 
iron, shrunk upon the shafts, and keyed. The 
wheel shafts are of malleable iron, with main journals 
Yin. by llin., and outboard bearings 6}in. by 8in., the 
latter having a collar at the end, and having a lower 
bearing or box fitted with composition lining. The 
centre of the shaft is 49ft. 3in. from the stern post. The 


wheels are 20ft. diameter over the brackets, and have 











the binder, and the four bushings are held in place by a 





nine oak arms or spokes, 10in. by 3in. at the flange or 
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socket, and 6in. by 3in. at the outer rim. The rims are 
of iron, and between the arms are nine intermediate arms 
of flat iron jin. by 3}in., having T ends riveted to the 
rims. At the centre of each wheel are two discs or 
flanges, 54in. diameter, bored out and keyed to the shaft. 
There are eighteen buckets, 5ft. 6in. long, 1ft. 9in. wide, 
a lfin. thick, secured to the arms or spokes by hook 
olts. 

A single cylindrical “ lobster-back” return-flue boiler 
is placed forward of the engine. It is 26ft. 6in. long, 
7ft. 10in. diameter inside the waist, and 9ft. wide over 
the front. It has two water-leg furnaces, 6ft. 6in. long, 
and the flues are welded and drawn. The uptake con- 
nects with a smokestack or 
funnel, 42in. diameter and 
25ft. high. The boiler was 
tested to a pressure of 65 |b. 
The main steam pipe is of 
copper, ;3;in. thick. 

A particularly interesting 
feature of these marine beam 
engines is the steam cut-off, 
which may now be considered 
somewhatin detail. Balanced 
poppet valves were used in 
the very early days of these 
engines, and about 1817, Mr. 
Robert L. Stevens, whose 
work in connection with this 
type of engine has already 
been mentioned, invented a 
device for using the steam 
expansively by cutting off 
the steam at a fixed point 
of the stroke. The cut-off 
was effected by a disc valve 
in the steam pipe, placed 






















hand gear, and the cranks were carried past the centres by a fly- 
wheel, All of Fulton’s steamboats had fly-wheels geared two to 
one, thus increasing the force of momentum fourfold. 

In the year 1814, Robert L. Stevens, my uncle, built the steam- 
boat Philadelphia on the Delaware, the engine having Watt's 
hand gear. In the year 1817 he invented the cam board cut-off, 
and attached it to this engine as a separate cut-off. This was 
made by a butterfly valve placed in the steam pipe at its junction 
with the steam chest, and operated by two cams on the main shaft, 
pressing against the cam board, and connected to the butterfly 
valve, and to a strong spring on the arm by a rod about Sin. 
diameter. The length of the cut-off corresponded to that of the 
cams, and the motion was exceedingly rapid. He at the same 
time increased the pressure from 2}lb, to 10!b. per square inch. 
This cut-off was very ful, and r ined in use on all low- 

ressure steamboats in this country long after the hand gear of 

Vatt had been superseded by the excentrics of Murdock, and up 
to the introduction of the Stevens cut-off in 1840. 

Previous to the introduction of the Stevens cut-off, in the year 
1840, the form of valve and valve gear in almost universal use on 
the steamboats navigating the rivers and bays of the Atlantic 
coast was by poppet valves, operated by a single excentric and a 
single rock shaft, the admission and exhaust of steam being 
coincident. Expansion was effected by a butterfly valve on the 
steam pipe, worked by cams on the shaft. This was called 
the cam board cut-off, as already noted. On the Mississippi, 
at the date mentioned, the engines were the same as those at 
present in use, having poppet valves worked by cams on the main 
shaft. 

In the latter part of the year 1839 I invented the Stevens cut-off, 
and early in 1840 had the machinery made for its application on 
the engine of the steamboat Albany. This vessel was owned by 














between the main steam 
valve—or throttle valve— 
and the steam chamber of 
the cylinder valves. It was 
operated from a cam on the ; ~~. 
paddle shaft, which gave r) 
movement to a lever con- | 
nected by rods with a lever 
or arm on the spindle of the 
cut-off valve. While this 
was mechanically successful 
and was largely used, it in- 
volved a considerable waste 
of steam, as ateach stroke the 
steam in the upright steam chamber, between the cut-off 
valve and the admission valve, was discharged directly 
into the condenser without having entered the cylinder 
to do any work. It was to remedy this defect that the 
present type of Stevens cut-off was invented, in which 
the cut-off is effected directly by the steam admission 
valves. It is this cut-off which has already been illus- 
trated and described in connection with the engine of the 
Wakefield. 

The history of the invention and introduction of the 
Stevens cut-off and valve 
gear for marine beam engines 
is given in a very interest- r 
ing letter written in 1897 by 
the inventor, Mr. Francis B. 
Stevens, which is quoted in 
a paper read before the 
American Society of Me- 
chanical Engineers by Mr. 
Andrew Fletcher. The fol- 
lowing is the substance of 
this letter, slightly re- 
arranged for historical se- 4 
quence of dates :— 


James Watt was the first to ; | 
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conceive the idea of utilising the ale 
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my father, and the machinery was made by H. R, Dunham and Co., 
of New York. As the work was not finished until after the open- 
ing of navigation on the Hudson, I was unable to attach it to the 
engine until the following August, when the Albany was laid up 
for repairs at Cold Spring, opposite West Point. In the interval 
I had similar machinery of smaller size made by the firm men- 
tioned, and put in operation on the steamboat Columbus, owned 
by my uncle, Robert L. Stevens, The engine of the Albany 
had a cylinder 65in. in diameter and 9ft. stroke ; that of the 
Columbus was 40in. in diameter and 12ft. stroke. The cut-off as 
first applied was essentially the same as at present. On the 
Albany the length of the toes was 26in., and the lift of the valves 
was 5}in. 

On submitting to my uncle the model of my cut-off, made on a 
scale of l}in. to the foot, he proposed an improvement, by sub- 
stituting a cog wheel for the arm of the rock shaft, by which a 
greater angular motion of the rock shaft, and consequently a 
shorter cut-off, could be obtained. This connection was never 
used, being found unnecessary. We then agreed to take out a 

patent in our joint names, with the understanding that I was to 
| have complete ownership of the patent. In April, 1840, I made 
| the drawings which accompanied the patent. e claims of the 
| patent are as follows :— 

(1) The combination of an additional and separate excentric 











expansive action of steam in the | 





cylinder when cut off from the 
boiler, and he proposed it in a | 
letter to Dr. Small in 1769— 
Farey’s ‘‘ Treatise on the Steam 

Engine,” London, 1827, page 339. 

















He was also the first to put the 1 
idea in operation, which he did at it 
the Shad well Waterworks, in1778. A 
He patented the application of 
this principle in his third patent, 
March 12th, 1782, andin the spe- 
cification and drawing, clearly 

and beautifully illustrated, by a { 
diagram, the principle of expan- f 
sion. He thereafter applied this 
principle to all of the single-acting 
pumping engines that he made, 
cutting off the steam by the main 
steam valve at from one-half to 
two-thirds of the stroke of the 
piston on the downward stroke, 
the pressure on each side of the 
piston being in equilibrium on 
the upward stroke. 

But although Watt invented 
ani patented the double-acting 
rotative steam engine in his second patent, dated October 25th, 
1781, and although he made many of these engines, of many dif- 
ferent sizes, and was, in fact, the only maker of them in the world 
during the long period that elapsed between their introduction and 
the expiration of his extended patent in the year 1800, yet he never 
used steam expansively in a rotative engine—see Farey’s 
‘Treatise on the Steam Engine,” note A, at the foot of page 487. 
The engine that Fulton bought from Watt in 1805—6, and which 
he placed on the Clermont in 1807, was operated by Watt’s hand 
gear, as shown on Plate XIII. of Farey’s ‘‘ Treatise.” It was very 
ingenious, but complicated, made almost entirely of steel tem- 
pered blue, and was operated by tappets and detents. No modi- 
fication of Watt’s hand gear, to Pas + it to cut off the steam on 
a rotative engine, was ever made by him or others. The engines 
of all the numerous vessels that Fulton built were copies of the 
one he bought from Watt. 

When about eleven years of age I frequently saw the steamboats 
Fire Fly and Lady Richmond, built by Fulton. Their speed was 
about 45 miles an hour. I also frequently saw Watt’s hand gear in 
operation, and remember on one occasion seeing the detents fail 
and the engine instantly stopped. No lead could he given by the 
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wheel to work a rock shaft to raise the steam valves, in cornbina- 
tion with any of the several methods hitherto used for working 
the exhaust valves. 

(2) The manner in which the toes are affixed to the rock shaft 
so that the shaft is made to vibrate during a certain interval, with- 
out either toe communicating motion to either valve. 

(3) The connection of the cog wheel and rack, in the manner 
set forth, for more completely effecting our object. 

The patent was granted on January 25th, 1841. It was renewed 
in 1855, and expired in 1862. Its validity was never attacked, 
and none of its claims were infringed during the twenty-one years 
of its existence. Since it expired, separate excentrics for the 
steam and exhaust valves have been frequently applied in combina- 
tion with the Sickles, the Allen, and other cut-offs. 

In the course of the year 1840 I applied the cut-off to the 
engines of eight steamboats, namely, the Albany, Columbus, 
Rochester, De Witt Clinton, Independence, Swan, and two steam- 
boats on the Delaware. Shortly afterwards I sold a half interest 
in the patent to my father, James A. Stevens. In the year 1842 
the Stevens cut-off was applied to the engine of the United States 
steamer Fulton the Second, and afterwards to the greater portion 


a 
of the paddle-wheel vessels of war of the United States 

In 1845 it was applied to the steam frigate Missouri, Navy, 
tract, made by my father and myself with the N avy De © Con. 
required that the cut-off should be made adjustable ae 
engines were in motion. To effect this, devicos—made at the 
works of H. R. Dunham and Co.—were applied to quick] ch the 
the angle of the toes, the position of the arm pin, and ru ‘ange 
the excentrics. This vessel was the flagship of Com tad of 
Berry’s squadron on the famous expedition to Japan in 1853 
and Mr. Daniel B, Martin, afterwards engineer-in-chief of th, 
United States navy, reported that this adjustable cut-off wo! = 
perfectly during the whole cruise, lasting about two years Th 
cut-off has been made adjustable on river steamers by this a4 
other plans, but the advantage gained has not been Consid ~ 
equivalent to the increased complication of the machinery i 
vious to and during the Civil War, the cut-off was used dn m.” 
large ocean steamers, Many 

The advantages gained by the Stevens cut-off over the 
board cut-off were :—(1) The saving of a portion of the a 
between the butterfly valve and the main valve. (2) The Use of 
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Fig. 24—Posit’on of Wiper Showing Lcad when Engine is 
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Fig. 26 


two excentrics allowed the lead of the exhaust valve to be grcat'y 
advanced, by which a quicker exhaust was obtained, and also the 
reversal of the strain on the piston at the end of the stroke was 
more gradual and with less jar on the bearings. The Stevens 
patent, whether under the combined first and second claims, ‘i 
under the first claim alone, can be said to have been in univers’ 
and exclusive use on all beam engine paddle-whcel steamboats In 
the United States since the expiration of the patent, thirty -O6 
years ago, Of late years the substitution of the screw, with di 
quick-moving engine and slide valve, has superseded the paddle 
and poppet valve on the ocean, and also in great part on the rivers 
of the Atlantic coast and on the Great Lakes, 

Figs. 19 to 26 illustrate the action of the Stevens cut- 
off gear. In Figs. 19, 20, and 21, A and A are the be 
chests, P and Q the steam valves, and H and I : 
exhaust valves, operated by curved arms or —— a 
the lifter rods O, N, and F, G, by means of the toe 
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nt shown, were mounted on two rock shafts, 
srrangerner raced one above the other. These shafts 
M elven by two excentrics on the same end of the 
werale shaft. The excentrics c and /, and their rods 
ag d L operated the arms of these shafts. Fig. 22 
ve the rack and cog wheel attachment proposed as a 
ore for the crank arm on the rock shaft, but this 
— chment was never used. In this cut, N is the lifter 
'y M the rock shaft; a, b,c, and d are the wipers; T 
se the cog wheel on the rock shaft, and U is the rack 
7 the end of the excentric rod. Figs. 23, 24, 25, and 26 
y a the positions and dimensions of the wipers and 
rie of the Stevens cut-off, as applied to the engines of 
the Hudson River steamers Albany and New York. 

The wipers for the exhaust valves are shorter than 
those for the steam valves, and are only just long enough 
to give the requisite lead and lift; while they are so 
arranged on the shaft that as the down stroke of one rod 
is completed, the up stroke of the other rod is com- 
menced. The steam wipers, however, are co arranged 
on the rock shaft that after one steam or admission valve 
is closed, a brief interval elapses before the other steam 
valve is open, the steam being thus entirely shut off. 
The hand rock shaft, or trip shaft, has wipers similar to 
those on the main rock shaft, and by giving this shaft 
an oscillating mvution in its bearings, the valves are 
operated in the same way as by the main rock shaft, as 
has already been explained. 








TESTING MATERIAL FOR ROLLING STOCK. 
(Concluded from page 364). 
XII.—WIRE ROPES, 

Wire ropes are largely used by all railway companies, 
either for incline haulage, dock machinery—cranes, cap- 
stans, &c.—or shunting; also for signals, which are 
worked either by a small rope composed of about seven 
wires, or by a single wire. 

Wire ropes are preferred to chains by many engineers 
for lifting and haulage purposes, where sheaves of large 
enough diameter can be used, as the deterioration by 
wear—shown by the crushed and broken wires—is under 
direct observation, and the rope is only about one-seventh 
of the weight of a chain of equal strength. 

Ropes are made of wire, in several strands—usually 
six—wound round a central core of hemp, which serves 
to reduce internal friction and wear; each strand con- 
sisting of a number of wires—from seven to forty—wound 
round a soft centre wire of steel or iron. Large ropes 
are sometimes made of strands each of which is in two 
layers; such a rope is known as “‘compound,”’ as in Test 
IX., where the centre of each strand is composed of 
seven wires, with twelve wires afterwards laid over 
these. The lay of the wires and strands is an important 
matter. ‘ Lang’s lay,” in which the wires and strands 
are both twisted in the same direction, is recommended 
for rope requiring to be bent round pulleys, as the 
strands lie closer to one another and a better bearing 
surface is obtained. In some crane ropes, where 
flexibility is important, a very large number of wires 
is used, and the strength of different sized ropes is varied 
chiefly by altering the diameter of the wires, and not by 
retaining the same size of wire and varying the number 
of wires, as in this case the smaller ropes containing 
fewer wires would not be so flexible as the large ropes ; 
the wires for such flexible rope should not exceed °1 dia- 
meter in any case. The following figures show the facts 


mentioned :— 
| 
Whole rope. | Wire. 

3 | o &(|88 
S to es if s1aa 
6, #2] 2 fyi lize 

Number of wires. 2 aa | fO5 |. 8 & 
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6 strands, 37 wires each 














eS 5 | 121°7 076 | 127 | 37 
5 (Se 43 | 97°56 | -O71 | 120 | 42 
co Oe oe 33 | 47-0 | -057 | 100 | 61 
a oe 2} | 16°62 | -033 | 100 | 102 
Sen BR ce ee 78 | -023 | 95 | 140 


Dia carr tN | 

The material used for wire ropes is usually steel ; for 
the best wire ropes it is crucible steel, which is purer, 
but correspondingly expensive. Siemens and Bessemer 
steel are also used, the latter only for the commoner 
classes of rope. The billets measure from 2}in. to 
din, square. They are specified to contain a guar- 
anteed amount of carbon, which may range any- 
where between ‘1 and 1:2 per cent., crucible steel 
ranging from about °6, and not to contain more than a 
certain percentage of impurities, particularly sulphur 
and silicon, 

The best method of testing a wire rope is to sample 
each bundle of wire before it is spun up into rope, 
and afterwards to test a yard of the finished rope 
to ascertain the total breaking load. In most cases 
Topes are only tested after they are completed, a 5ft. 
or 6ft. length being cut off, a yard of this being tested to 
ascertain the strength of the whole rope, the remainder 

ing divided and tested in strands, or wire by wire. In 
making these tests a difference of about 5 to 10 per cent. 
1s usually found between the strength of the whole rope 
and the strength as calculated from the wire-by-wire test 
in favour of the latter, the hemp core and soft centre 
wires being, of course, not taken into account, as they are 
straight, and on the load being applied have to take a 
stress at once; whereas the hard wires, being in the form 
of a spiral, tend to straighten without straining the 





centre wire and W W, the normal and straightened hard 
wires. Long before the maximum load is reached by the 


as to be of no value. The difference in calculated and 
actual strength of a rope is partly due to the holding of 
the test piece and partly to the twist in the wires, the 
former often causing the load not to come on all the 


sion with the direct tension. For flexible ropes a bending 


material, as shown in annexed figure, where C is the soft | 


rest of the wires the low tensile centre wire is so stretched | 


as against 47 tons per square inch in No. V. The rope 
No. IV. is altogether the best of the two, being equally 
flexible and also uniform, as shown by the wire tests. 
The torsional tests of No. V. are very uneven, and the 


| analysis shows an inferior grade of steel, containing too 


large a proportion of sulphur and silicon; the former 


| constituent being very hurtful, tending to make the wire 
) | brittle, as the torsional test showed in several instances. 
wires at once, and the latter causing on the wires a tor- | 


With reference to the various tensile strengths of the 


| wires used in steel ropes, this is not so much due to the 


hardness produced by 
drawing—as this is re- 











duced by annealing during 
the process—as to the 
various analyses—carbon 
ranging between wide 





WIRE ROPE 


test over a pulley would be desirable, but there is no 
specified test of this sort in every-day use. All interested 
in this subject should refer to an excellent paper by Mr. 
A. 8. Biggart, ‘‘ Proceedings,” Institution of Civil Engi- 
neers, vol. ci., page 231. 

The difficulty in testing a piece of the whole rope— 
especially in the large sizes, 34in. circumference and over 
—consists in holding the test piece in such a manner 
that it breaks between and not in the holders. The best 
method undoubtedly is to have jaws fitted with very long 
wedges—18in. or over—with a straight taper on them 
tending to grip the outer ends of the test piece; these 
ends should be lapped with fine wire in order to prevent 
the strands becoming untwisted when the pressure of the 
wedges comes on them. In many laboratories, where not 
enough rope testing is done to pay for special jaws and 
wedges, various makeshifts are employed, such as blocks 
which can be fitted into the ordinary machine jaws, these 
blocks having a taper hole in them in which the rope is 
inserted, the ends of it frayed out and the wires bent 
over to form loops, a taper peg being driven into the centre 
of the ends of the rope and the hole filled up with white 
metal. This device acts well enough for rope up to 3in. 
circumference if the diameter of the hole in the block is 
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WIRE TESTING MACHINE 


near the size of the rope. Looping and splicing the rope 
does not answer well, as this is merely the test of a rope 
loop. 

Wires are tested in a machine, of the type shown by the 
accompanying wood cuts, the power for both tensile and 
torsional tests being applied by the same hand-wheel A, 
which is geared to two speeds—for light and heavy loads 
respectively. The tensile piece is inserted at B, the load 
applied being measured and read off by the steelyard and 
travelling weight C; the torsional piece is inserted at D, 
the clamps being Sin. apart. The small jaws, serrated and 
case-hardened for tensile tests, are shown on the bed of 
the machine at E. 

The point aimed at in the detailed testing, after the 
whole rope has given the required breaking strength, is 
to ascertain the uniformity of the strands and of the 
wires composing them. Where the latter are very 
numerous, it is waste of time to test every one of them 
separately, as, for instance, in Tests I. to III., where the 
ropes contained 6 X 87 = 222 wires. In this case a 
sufficient number should be selected from each strand, 
and if these show irregular results, a whole strand may 
then be tested wire by wire. Tests I. to III. are from 
ropes of the highest class; the individual wires exhibit 
great uniformity; III. is a crane rope required to be very 
flexible, each wire being only ‘023in.—about jsin.— 
diameter, giving on the average about 130 turns in 8in. 
before fracture by torsion. As the diameter of the wires 
increases, the number of turns obtained from an 8in. 
length decrease. This will be seen by comparing the 
various tests. 

Various makers use steel wires of differing tensile 
strength, Tests IV. and V. being a case in point, the 
ropes being from different makers, although both of 
nearly the same size, having a total area, as calculated 
from the wires, of 44 and °52 square inches respectively ; 
the smaller size being, however, by far the strongest, as 





the wires are of 93 tons per square inch tensile strength, 


limits—and also to the 
different tempers given to 
the wire subsequent to the drawing. 

Tests No. VI., VII., and VIII. refer to signal wires, 
and No. 1X. shows a test from a rope which had given 
poor results in service when running over pulleys. 
The outer wires in each strand are good, but an inferior 
class has been used for the seven wires composing the 
core. 

The foregoing articles have dealt with most of the 
important series of tests made in the testing laboratories 
of railway companies, but all the various materials in use 
on the line pass through the laboratory at one time or 
another, any material in which there is a doubt as to the 
quality being sent for test, either by civil engineers, 
stores, or other departments, such as bricks, cement, 
&e ; oils to be tested in a frictional machine, glass to be 
tested transversely, shunting poles, brass, white metal, 
&e., for each of which an appropriate test has to be 
devised if there is not a standard method already in 
use. These articles serve to show the pains taken by 
most of the British railways to insure the purchase of 
the high-class materials out of which both the rolling 
stock, way, and works are now constructed. 

In conclusion, the writer has to acknowledge his 
indebtedness to Mr. Wilson Worsdell for permission to 
obtain most of the figures given in the articles; also to 
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Mr. Arthur Collinson for much useful help in the pre- 
paration of them. 


TABLE XXV.—Tvsts of Wire Ropes, and of Wires composing them. 






































Test I. 
| Rope. Wire. 

pg eed re 
description. | 3 | "i ——) per | Dia |"Miteos, | tums, 

| £ | each Total. | square tons per in 

@ \strand. | inch. sq. in. | Sin. 

bin, steel | 6) 87 Is} — | —| — | — 
| | 20:3| — | -076 |127-5—120) 35—44 
| 20:2} — | -076| 125—130} 34—39 
20°0| — | -076| 126-130} 30—43 
| 20:0] — | -076 | 125—129| 20—40 
| 20-1] — | -076 | 125130 | 33-40 
20°04] — | -076 125-129 | 34-37 
Be ae v 

Test Il. 
| es3| 95-102) 55—C6 
oss | go—1co | 45—68 
Sin. stecl| 6| 87 | 47-0, — “088 | os—i02 | se—€8 
|| -o33 | e103 | :¢—62 
| 033 | 98 101 | £766 
| | -33| 98101 | co—65 
| 
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manufacture, tying the hand of the designer, who may not 
know the limits of data employed. 

In the following graphic method we shall describe how 
tables can be directly completed without involving the design 
of each size individually, thus much time is saved in the 
drawing-office, without sacrifice in correctness of design. 
The graphical table has further the advantage that the 
dimensions can be readily checked with a scale, and thus 
errors detected, which is not the case with figured tables 











4 
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Test III, 
Rope. Wire. 
a Number of Breaking Range of 
rn aes § ——| weight, tons. 
mina = 2 | Wires |— Dia, Uit. tensile) Torsion 
Gescription.| = in Per ~ stress, turns 
|} £ each | Total. | square tons per in 
| % (strand. iuch. sq. in. Sin. 
| 023 | 91—1C0 | 123—150 
¢23 | 93—98 | 118—158 
(23 | 93—97 | 121—151 
lkin. strel| 6 | 37 78 "023 | 93—97 | 122—155 
023 | 92—S7 | 1386—165 
023 | 93—97 | 184—155 
soft 
entre; °023 | 35—37 | 243—259 
wire 
Test 1V. 
124 | 93—96 21—23 
124 | 87—94 | 20—22 
6| 7 | 40°62] 92°3| -124] 94-97 | 19-23 
St2el 124] 99-97 | 19-21 


tv 
w 

ra 
tS 
oe) 


"124 | 90—9 
‘124 | 89-97 | 20-23 


; Mn, ‘61; Fe, 98°7 


Test V 
‘127 | 44-52 | 35—59 
127 43—51 18—66 
6 7 23°57 43-9 127) 43—54 2-61 
Steel 127 | 46—51 | 14—47 


*127 44—53 22—60 





Analysis—C, “68; P, “04; S, “10; Si, “21; Mn, °50; Fe, 98°47 


Test VI. 
17 33°6 24 
Signal cord, 1 3 2°21 33°2 °167 32°8 27 
steel 
167 33°5 25 
Aver age 4 Eases _ 


Analysis—C, ‘18; P, ‘05; S, ‘05; Si, °13; Mn, ‘37 
Test VIL. 





1 “7 | 50°4 *127 55°4 19 


Signal wire, — 
steel 





Analysis—C, °57 ; P, ‘02; S, ‘05; Si, -10; Mn, °65 
Test VIII. 


Signal wire,) — 1 ‘61 31°3) «—*158 31'3 27 
iron 


~ Analysis—C, “06; P, “04; S, “04; Si, 07; Mn, -02 





Test IX, 
6 19 not |tested 
St2el, ‘‘com- ‘064 112—118 40—45 
pound” 
064 | 113—118 4$2—45 
12 out side ‘(64 , 114—121 31—44 
Wires in eacl 
striand "C64 | 110—121 | 41—46 
064 | 114—121 36—47 
054 115--12)| 389—48 
Oi4 44 56 13—5 
“O04 $34) 5—98 
7 ‘inside jcore in| *064 41—13 3—100 


each strand 


| -064| 43-43 | 1-98 
| 064 | 45—67 2—4? 
064 | 43—51 3—79 


THE APPLICATION OF GRAPHIC INTERPOLA- 
TION IN MACHINE DESIGN. 
By ADOLPH S, OSTREICHER. 


In drawing-offices are usually found a set of reference 
tables of standard sizes of machinery, as, for example, 
plummer blocks, couplings, and other small details, to save 
time in looking for drawings when general arrangements are 
being made or parts filled in. Sometimes these tables are 
employed even in the workshops. 

Such tables can only be compiled after each individual 
design has been made, and thus much time is lost before 
they are completed; otherwise they are obtained by the 
method of “ units,’ but this is found by practice to be very 
unsatisfactory, as the proportions are often derived from now 


| has introduced the method to be described—has proved that 


with reference letters pure and simple. Experience in 
different engineering works—where the writer of this article 


the workmen adapt themselves very readily to dimensioned 
graphic tables, and perform their task quicker than with the 
ordinary figure tables. In Messrs. Whitmore and Binyon’s 
works arrangement drawings of milling and mining ma- 
chinery have been successfully carried out, and no difficulty 
is found even in preparation of diagrams for more complicated 
machinery. 

It is a well known fact that only a few dimensions of a 
machine element can be obtained directly by calculation, 
and even in these cases there is a wide range in which they 
vary according to the coefficient of safety used and secondary 
considerations, as appearance, requirements of manufacture, 
make the calculation often nugatory. Take, for instance, 
the most important element—that of common bolts, which 
are in practice loaded up to 9000 1b. per square inch. In 
consequence of these variations common interpolations may 
be employed, which is carried out to advantage graphically 
by means of transverse scales when intermediate sizes are 
required, saving the determination of the “unit” for the 
proportions thereof. 

To show the extent to which results are influenced by this 
method of interpolation, which means, geometrically, sup- 
planting the curve by its chords, a diagram—-Fig. 3—has 
been drawn, representing the relation of the load to the 
diameter of bolt, at a constant strain, where the diameters 





are the abscisse and the ordinates the proportion to the load. 
The thin drawn curve represents the results of calculation, | 





From sketches made we find the strains in the din. ;:.,. 
the continuance of the pipe by means of the well km in 
~“0wn 


formula, ¢ = f d to be 
900.4 _ 


f= ok 1066 lb. per sq. in.; 
and for the 10in. joint 
f= = = 1333 Ib. per sq. in. 


In both cases the strains are very low, but the d 

must be maintained on account of manufacture, 

10 + 4 
2 


imensiong 


The intermediate size - = Tin., gives the thickie 
: 88 


of the pipe as ,%,in. Checking is not required for reas 
iven. Son 
With regard to the stuffing-box, it may be said that th 
pressure on the metallic packing scarcely exceeds ong e 
a-half times the maximum préssure, which may be Pre 
as evenly distributed on the three studs. A part of the _ 
sure is transmitted on to the walls of the stuffing-box 4a 
the proportion is not known, and manufacturing purposes 
require increase in the thickness of the walls, checking ane 
unnecessary. 
We calculate the studs with large strains, and account fo 
the influence of torsion by increasing the diameters of studs 
: Dam 
in. when the calculation gives diameters less than gin, 


gin. ” ” ” ” ” gin., 
qin. ” ” ” ” ” Ihin., 
din. . Idin 


as it is a well-known fact that smaller bolts are "more easil 

wrung off than larger ones. y 
If a strain of 8000 lb. is introduced, and all the expansion 

joints having three bolts, we get from the formula: 

A.p 

f.4 


(a = actual area of bolts; giving: lin. studs for din. joint; 
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EXPANSION JOINTS FROM 4in. TO 10in. 


whilst the thick straight lines those of the interpolation with 
constant increment, showing that the errors are within the 
limits of the variation of breaking load. 

In making graphical tables for machine elements it has 
been found expedient to sketch roughly the two extreme 
sizes, and check the principal dimensions by calculation, 
correcting the designs accordingly. From these the prin- 
cipal dimensions of an intermediate size can be readily 
checked by calculation, if its leading dimension is midway 
between the extremes; as according to our assumption 
corresponding dimensions are the mean between the ex- 
tremes. Should calculation and judgment prove that devia- 
tions from our assumption are advisable—that is the range 
between the extremes too large—the intermediate size would 
then have to be designed, eventually other intermediate sizes 
may be checked also, if found necessary ; 4nd the interpola- 
tion has then to be carried between the sizes designed. 

The following example of an expansion joint with metallic 
packing—Figs. 1 and 2—will show the method of procedure 
better than a general description. 

At first we have to assume the data on which we are to 
work, and the range of table to meet requirements. 

For the former we have the maximum pressure—which is 
taken to be 200 lb. per square inch, answering to the highest 
pressure now generally employed in triple-expansion engines 
—the length of-piping, say, 100ft., and for the latter pipes 
of cast iron and wrought iron from 4in. to 10in. have been 
taken, advancing by full inches, otherwise the small scale of 
drawing would have caused overcrowding in figures, which is 
not the case in practice where a suitable scale is not ex- | 
cluded by limitation of space. 

In designing the expansion joint we estimate the range of | 
expansion of the pipe, and as the temperature of steam at | 
200 lb. pressure above the atmosphere is 388 deg. Fah., the | 
expansion of wrought iron between 32 deg. and 212 deg. Fah. 


about AA and taking the variations of temperature to be | 
t | 


360 deg. Fah., the expansion of 100ft. of piping would be, in 
round figures, | 





obsolete designs, and are consequently either too heavy or 
too light, not answering the present requirements and state of 


aes = ‘445ft., say, Sin. | 


DIAMETER, FOR 200 lb. PRESS. 


1fin. studs for Tin. joint ; 1}in. studs for 10in. joint ; A = sec- 
tional area of packing ; p = pressure on packing = 300 Ib.; i the 
the number of bolts = 3; f = strain = 8000 lb. per square inch) 
in agreement with the studs shown in the graphical table. 

Stuffing-boxes with hemp or fibrous packing require con- 
siderably stronger bolts, as the pressure on the packing is 
much greater, and the pressure on the threads must be 
smaller on account of wear due to renewal of packing. 

We draw now the largest joint—Fig. 1—and groups of 
parallels, in the direction of the principal axis, with as many 
equidistants as the number of intermediate sizes ; project 
the important points on the first of the parallels marked (10); 
on the last of them we lay down the corresponding dimen- 
sions of the smallest joint, join agreeing points by straight 
lines, then the transverse lines intersecting the parallel lines 
give the dimensions of the intermediate sizes, found by 
graphical interpolation. 

This theoretically finishes our task, as the dimensions can 
be taken off with a scale, but in practice it is imperative to 
give the dimensions in figures to save time and to prevent 
variations due to different rounding off. 

Fig. 1 answers for wrought iron pipes with standard 
flanges, as used in Whitmore and Binyon’s works. In Fig. 2 
newly-designed flanges for cast iron pipes with covered 
packing are shown, having the advantage that the packing 1s 
well protected from the influence of condensed water, and 
can neither expand over the annular space nor be forced out by 
the steam, further reduction of the sectional area of the pipe 
is impossible. Where the cylindrical part joins the flange 
the thickness is increased to equalise the influence of strain 
due to uneven contraction, which is augmented by the large 
curve shown. 

Very often a drain pipe is fitted to the swell of the expan- 
sion joint, which has great disadvantages, as, due to the 
sudden change of sectional area, eddies arise, which mix the 
water with the steam, and thus practically no drainage takes 
place. It is better to place the former before the joint, as 
then only dry steam passes through the latter, according to 
experiments carried out by Professor Jacobus and Professor 
Carpenter, which have proved that a large percentage of 
condensed water can be drained off in this manngr. 
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the Midland Railway, with notes on Power Absorbed by 
Shafting and Belting.” As this paper contains nota little 
matter of great interest and value, we shall take an early 
opportunity of reprinting it in full. For the present, in 
order to render the report of the lengthy discussion com- 
prehensible, it will be sufficient to say that it contains, 


besides a description of the electric plant proper and | 


some exceedingly useful tables of cost and power, draw- 
ings and description of an electrically-driven pump used 
to work the lifts in the Midland Hotel at Leeds. The 
lifts are hydraulic, and there are thus two conversions of 
power—first from steam to electric, and then from 
electric to hydraulic. This arrangement called forth one 
or two severe criticisms, which it may at once be said 
were subsequently completely answered by Mr. Langdon 
in his reply. The lifts, he stated, were situated in a stair 
well, and under the circumstances it was considered that 
a suspension lift would not present as good an appear- 
ance as an hydraulic lift. There was no contention that 
the arrangement was good economically. 

The discussion on the paper was opened by Professor 
Kennedy, who spoke of its great value and the utility of 
the statistics it contained. Commenting on the data 
with regard to the output at the central station, he 
thought that six hours per day at full load was a very 
high tigure, far higher than any of the big electric light- 
ing stations ever reached. With regard to the trans- 
mission of power, he estimated that the waste was about 
50 per cent. Some time ago he, Professor Kennedy, had 
said that if the loss of power from ordinary belt trans- 
mission was less than 20 per cent. it was not worth while 
using electric-driven tools, and Mr. Langdon appeared to 
support this view. It had to be borne in mind that for 
various reasons it was not always possible to drive 
machines electrically without using countershafting. 

The remarks of Mr. T. Walker, the next speaker, were 
principally directed to the electric pumps. The paper, 
he said, was a tribute to hydraulic power, and he went 


on to show that whereas only 11}-horse power was | 


required for the lifts, two 23-horse power motors were 
provided, although only one was used at a time. The 
tribute to hydraulic engineering was apparent when it 
was remembered that several mechanical devices, which 
would have consumed less power, might have been 
employed. This view of the matter was supported by 
Mr. Patchell, who also discussed the question of the 
special form of suction valve used for the pumps working 
the lift. He said that possibly with an accumulator they 
might work well, but that they would not be suitable for 
feeding boilers. Mr. Patchell also discussed the relative 
ease of adjustment of steam engines and electric motors, 
and then mentioned a device in connection with elec- 
trically-driven fans. He had recently erected some, and 
he found that by using two motors and a series-parallel 
switch, so that for low load the motors could be run in 


series and for high load in parallel, all difficulty in| 


working had been overcome. 

Mr. Dolby said that he could not follow Professor 
Kennedy as regarded the loss of 50 per cent. in trans- 
mission, transformation, kc. He made the efficiency 
only 18 per cent. However, later on in the discussion, 
Mr. Dolby stated that he had made a mistake in his 
figures, and should have said 28 per cent., which figure 
was agreed to by Professor Smith. Mr. Dolby laid stress 
on the fact that the figures given in the paper in connec- 
tion with the power consumed in turning metal had refer- 
ence to bars of only lin. in diameter, and that the power 
required would certainly alter for different diameters. 
He also asked whether the motors had been run on the 
same mains as the lights, for in his experience of electric 
lighting he had found great fluctuations in the light 
when such a method was adopted. Mr. Druitt Halpin 
discussed the question of electric lighting of hotels, and 
recommended the use of steam engines, as the exhaust 
steam might be employed for heating the immense quan- 
tity of water used for washing and other purposes. 

Professor Smith referred to the table given in the paper, 
concerning the power taken up by cutting tools. He 
said that according to this the efficiency, 7.c., the relation 
between _‘“‘cut’’ power and total power, was about 
30 per cent. as an average, never more than 40 per cent. 
He himself had devised an apparatus for measuring 
directly the cutting power at a tool point, which could 
be applied to lathes, planing, drilling machines, &c. He 
had used it on a monster ingot lathe, one capable of 
having a cut of 1}in. He, however, could only experi- 
ment with a shaving about tin. by jin., with a cutting 
speed of between 5ft. and 6ft. per minute. Under these 
conditions the force at the tool point, as measured, was 
21,200 lb. He knew the apparatus error in this result 
did not amount to more than 1001b., and he believed it 
was not much over 50lb. This worked out to between 
3 and 3}-horse power, and makers of lathes would tell 
you that the power required to drive one of this size 
would require from 12 to 14-horse power. 

Mr. H. G. Harris said that the whole matter was one 
of capital cost. He had just been going into the question 
of driving tools in several installations now being erected 
by him, and had found in each of these cases that the 
first cost prohibited the use of motors for driving each 
separate tool. For small tools it is impossible for this 
reason to use motors for each, but for large tools the case 
might be different, but he hoped that Mr. Langdon would 
be able to supplement his paper with details as to first 
cost. 

Mr. Dean discussed the question of stand-by power, 
which he thought extremely small. Mr. Langdon later 
on admitted that it was so at present, but that steps 
were being taken to increase it. Mr. Dean then detailed 
some results which he had obtained with double-ended 
spindle-polishing machines, and said that five together 
running on a countershaft took up 6-horse power when light, 
and 9-horse power when all at work, but that when one | 
of them was so fitted up that the spindle formed the | 
shaft of a motor, the power taken up when the machine 
was fully at work was only 4-horse power, this multiplied 


| ing the fine dust from the dried refuse. 


would be a continuous saving of 5-horse power by chang- 
ing over from belt driving to direct electric driving. 
This, taking a horse-power at £5 per annum, and 
allowing 10 per cent. for depreciation, would justify a 
‘capital outlay of £500, whereas the necessary outlay 
| would be only £150. 

Mr. Jeremiah Head referred to the loss continually 
occurring in works where a large number of separate 
steam engines were used, owing to condensation in 
| pipes, &c., and quoted instances where a saving had been 
| effected by the substitution of electric motors. 

Mr. Burstall advocated ‘ grouping” of machines 
rather than subdivision, because of the smaller initial 
starting power required, and cited, as an example, that 
whereas, say, a }-horse power motor might be required to 
drive a }-horse power tool, yet it by no means followed 
that a 6-horse power motor would be needed to drive 
twelve such tools ; it would be much less in size. 

The most important point to which Mr. Wicksteed 
referred was the power taken by big planing machines. 
He said that with a 20-horse power machine, 7.c., a 
machine taking 20-horse power for the ‘ cut,” it would 
require at least 40-horse power to reverse the direction 
of the table. 

Mr. Beaumont said that it was impossible to lay down 
any hard-and-fast rule as to when steam or electricity 
should be used. He said it was purely a matter of con- 
venience and which would pay best—questions to be 
decided in each particular case on its own merits. 

Mr. Worthington then described some diagrams pre- 
pared and sent for exhibition by Mr. Balkwill, of Wake- 
field. 

Mr. Langdon then replied. He said that without 
doubt there were tremendous losses going on in works 
| where large quantities of shafting and belting were 
jused, and that, as an instance where a great saving 
|had been achieved by changing to electricity, he 
|ecould quote the Bristol Wagon Works. In reply to 
|a question by Mr. Patchell, Mr. Langdon said that 
|the electric pressure regulators in use at Derby were 
|some of the first installed in England. They were 
| put in by Mr. Sayers, and had worked excellently. 
| Continuing, he said in reply to Professor Smith that one 
| of the great advantages of using an electric motor for each 
| machine was that power was only being used when the 
| machine was actually at work, and where big work was 
| in question this might mean only one-third of the total 
| time. 

In conclusion, he agreed that, in deciding which kind 
| of power should be used, each case ought to be decided 
| on its own merits. 

| After a few words from the President, and the passing 
of a vote of thanks to Mr. Langdon, the meeting was 
adjourned to the following evening. 

















LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions cf our 


correspondents.) 





THE GENERATION OF STEAM FROM THE COMBUSTION OF 
ASHPIT REFUSE. 

Sir,—The general methods at present in vogue for the destruc- 
tion of ashpit refuse by burning, while more or less effective from 
a sanitary point of view, are very inefficient for producing useful 
steam power from the resultant heat, and the capital outlay 
involved is out of all proportion to the useful return resulting 
therefrom. 

The furnaces used consist of large fire-brick cells of various forms. 
into which the refuse is projected from the top in large quantities, 
say a load ata time. 

Exhaustive tests made for the Local Government Board show 
that dry ashpit refuse contains from 33 to 50 per cent. of moisture ; 
this moisture prevents the refuse from burning readily, and there- 
fore it has to bake and dry at the back of the furnaces for a con- 
siderable time before combustion can take place, and consequently 
combustion is necessarily slow. 

Owing to this slow and sluggish combustion. the number of cells 
required for the weight and amount of refuse consumed is large ; 
they must also be of large capacity, and consequently expensive. 
With these large cells, and with the crude moisture-permeated 
refuse, the rate of combustion cannot be effectively controlled, 
whereas ready control of the rate of combustion is essential in all 
steam plants where the amount of power demanded is always vary- 
ing, especially when used for electric lighting, the demand for 
which is never steady, and rapidly varies within wide limits. 
Attempts have been made—notably at Shoreditch—to obtain this 
necessary flexibility by means of an expensive and complicated 
system of thermal storage, but the results have not been 
satisfactory, and the apparatus at the place named is not being 
used. 

The leading features necessary in a refuse destructor for the 
purpose of producing steam power are as follows:—(1) It must 
fulfil its sanitary functions in a complete and satisfactory manner. 
(2) The interest on capital outlay must largely be covered by the 
useful returns obtained from the steam generated by the plant. 
3) The amount of manual labour necessary to control and work the 
apparatus must be small. (4) The rate of combustion and the 
amount of steam generated should be perfectly under control. 
(5) The upkeep and cost of repairs must be small, and the plant 
easily worked by men of ordinary intelligence and capacity. 

The destructor hereinafter described is the result of extended 
trials and experience. It has been specially designed for the pur- 
pose of producing steam power on very economical lines. Actual 
working has demonstrated that it meets the foregoing conditions 
in a satisfactory way. The plant consists of the following parts :— 
(a) A coarse sieve which separates all the bottles, tins, and pots 
which will not fall through the meshes of the sieve. () A disin- 
fecting and drying chamber through which the furnace gases pass 
on their way tothe chimney. (c) A fine sorting drum for extract- 
(d) A conveyor for carry- 
ing the prepared refuse to the stoker hoppers. (¢) Automatic 
stokers and self-clinkering furnaces attached to the steam boilers, 
(7) Steam boilers with extra large furnaces and forced-draught 
apparatus, 

In work the operation is as follows :—From the tipping platform 
the crude refuse gravitates into the sieve—of coarse mesh—the 
bottles, pots, and bulky articles will not pass through the sieve, 
but drop over the lower end into a heap, while the straw and 
other like combustible matter is separated by hand and carried to 
the furnaces direct, All the other portion of the refuse, which 
constitutes the great bulk of the crude refuse, falls through the 
sieve meshes into a hopper beneath, from which it is passed into 
the drying and disinfecting chamber. % 

This apparatus consists of a long iron chamber inserted between 


through which the gases pass on their way to the chi Rao 
refuse is passed into this chamber at the po nearest eli The 
and at a rate varying with the percentage of moisture contain? 
the refuse. Internally the chamber is arranged so that th vned in 
is continually carried up to the top of the chamber and atte 
across the stream of hot gases on their way to the chin, 
Simu!taneously the refuse is slowly and automatically (2 2": 
forward in the opposite direction to the gases to the deliver 
of the chamber, where it is discharged in a dry state read vil ~ 
next operation, This last process has a surprising effet, oF the 
refuse, for not only does it lose from one-third to one-half its — 
—which passes to the chimney in the shape of vapour ~bat ht 
reason of the chemical effect of the pure furnace gases jt hp by 
pletely and effectively disinfected and deodorised, and no ane 
emitted from the chimney. On completion of the previous, eile 
the refuse passes through a revolving sieve of fine texture whee 
separates the fine dust, when the remaining fuel is carrieg _ 
suitable conveyor to the furnace hoppers, or to the fuel stor J : 
use as required, wae 
It is not necessary to describe the remaining port 
plant, as it does not materially differ from like apparatee weit 
coal fuel, except in the proportion of parts. One of the most s it. 
able boilers for use with the prepared refuse fuel is the Pe 
type, with large grate areas and furnaces, and it is with this ms 
of boiler that some of the most satisfactory results haye “9 
obtained. = 
The following is one of a series of tests made with ordinary 


‘dry ” refuse from a North of England town. The gross weight 


of refuse treated during the test was 6 tons 13 ewt. 3 qr, It gay 
the following results :— me 
Pounds, Per cent 
Prepared refuse fuel .. 557 40°25 
Fine dust ee Seal oe ts 3509. 25°82 
Rage, paper, @c... .. «. .. .. Tet .. 5°65 
Gines, pots, &c, .. «2 « ; 130, 0°04 
Ee et ae ee eee a on 
Water extracted in chamber .. 3843 27°73 
Total .. .. 18,860 . 100°0 


Simultaneously with the drying and disinfecting of this refyse 
the coarse portion—5555 lb.—was burnt under a Lancashire boiler, 
the waste furnace gases of which furnished the heat for drying, 
No other fuel was used, and in order to yield a sutfticient supply 
for the boiler, the material had to be fed into the plant more 
quickly than it could be thoroughly dried, as will be seen fron 
the analysis following ; it will thus be obvious that the machine 
was a little small for its work, Previous to commencing this test 
prepared refuse only—of a similar character—had been used for 
firing the boiler for some hours. 

The 5555 lb. of prepared refuse evaporated 14,241 lb, of water 
from a temperature of 10 deg. Cent. at a steam pressure of 57 |b, 
One pound, therefore, evaporated 2°57 lb. of water, equal to 3°03 ]b, 
at 100 deg. from 100 deg. Calculated on the dry material, this is 
equivalent to an evaporative power of 3°96 lb., or 72 per cent. of 
the theoretical heating power as shown by the calorimeter, The 
operation lasted 55 hours, during which time the steam was used 
to operate several steam engines, Taking 20 lb. of steam as the 
weight of steam consumed for the work done in an engine cylinder 
per horse-power per hour, the steam produced by the combustion 
of the prepared refuse may be represented as equivalent to 130- 
horse power. 

In addition to the work done in the boiler, regard should be paid 
to the fact that the waste gases of the furnace further evaporated 
3843 Ib. of water in the drying chamber. Calculated on the dry 
fuel, this is equal to 0°84 1b. per pound, which brings the total 
amount of water evaporated to 4°8 lb, per pound of dry prepared 
refuse burnt, The clinker and ashes formed from the burning of 
this refuse weighed 1988 lb., equal to 35°78 per cent., or to 14°40 
per cent, calculated on the gross weight of refuse treated. 

An analysis of the fine dust made by Mr. C. Rawson, F,I.C,, 
gave the following results :— 


Per cent. 
a ee ae eee , «. 15°96 
“Organic matter... .. .. .. ae “ a 2567 
Sand, silica, and insoluble silicates -e, 3 p 34°46 
ee eer ae 
Phosphoric acid (P.O;).. .. .. «. oe “Ot 
Oxide of iron and alumina .. .. . aeeces 14°86 
gs ee dee as, OS See oe ; ar yee. A 3°00 
NS ee er ee ee 4 ? ah 50 
{Potash = ee Pete) ase OO et tres he. “ahs "38 
Soda, carbonic acid Kc. (by diff.) .. .. 3? ee “98 


100°00 

*Containing nitrogen hse es 7 ie “oT 

Equal toammonia.. .. .. .. .. ror ‘ “a7 

tEqual to phosphate of lime .. So ee ‘ “ol 

{Equal to sulphate of potash ea (eRe ; “53 
Caloritic power of the dry sample— 

|. eee ee oe eT 1880 

Evaporative power from 100 deg. te ss 3°50 Ib, 

If we compare the results in the apparatus described with that 
obtained in the ordinary brick-cell destructors, we shall observe a 
striking difference. As a mean of four experiments made with 
refuse from different towns, 1 lb. of water was evaporated per 1 lb, 
of crude refuse, without taking the fine portion into consideration, 
In the brick-built ordinary destructors, and the whole mass of 
crude refuse without any preparation, the amount of refuse con- 
sumed per 1 lb. of water varies from 3°31lb. at Oldham, which is 
exceptionally good, to 9°7lb. at Eastbourne. Taking the mean 
results of six towns, we find that about 64 1b. of refuse are required 
to evaporate 1 lb. of water. 

Regarding the fine-sifted dust, this has a calorific value of about 
50 percent, that of the coarse portion, and when made up into 
briquettes it may be successfully used as fuel ; it has also a definite 
value as manure. On reference to Column 1 in the table of 
analysis below, it will be observed that the fine-refuse dust from a 
‘‘midden ” town is considerably richer as a fertiliser than that in 
Column 2, which is the analysis of the fine dust where the water- 
‘carriage system is in vogue, 

Column 1. Column 2. 
Phosphoric acid.. .. .. .. 0°72 per cent. 0°50 per cent. 
UN cre Sie "ee ee | oie: 0: Le 99 - or ” 
Nitrogen asammonia .. .. 1°04 ” . 060 4, 


The nitrogen is the most important constituent. It exists chiefly 
as organic nitrogen, only a small percentage being present as salts 
of ammonia, 

With regard to the disposal of the rags, paper, metal, glass, &c., 
collected in the coarse sieve, amounting to about 6 per cent. of the 
crude refuse, we need say but little. They could, if desired, be 
destroyed in a small furnace; but a better method would be to 
wash the whole with a stream of water in a revolving cage. The 
old iron and tin cans can be dissolved in crude oil of vitriol, and 
converted into “‘copperas,” In this way not only is an unsightly 
mass of rubbish got rid of, but a useful compound is formed 
which can be employed as a disinfectant, or in the sewage works 
of a town, GEORGE WILKINSON, M.I.M.E., M.1E.E, 
Harrogate, October 10th, 





STRESS IN FLAT PLATES. 


Sir,—Let a flat rectangular plate of homogeneous material and 
of uniform thickness be loaded uniformly, and let it be supported 
horizontally by having continuous bearing round the edges. _Is it 
possible to calculate the exact proportion of the total load which 
goes to each edge, and is the pressure along each edge uniform ! 

I would be glad to know if there is any practical solution of the 
above, not too complicated, for common use, and applicable to 
rectangular plates of varying lengths and breadths, 

October 17th. ENGINEER, 








by five equalled approximately 4-horse power, and there 


the steam boilers and the chimney, forming a portion of the fiue 


For continuation of Letters see page 426.) 
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H.M.S. DIADEM. 


co ‘bh this week a number of illustrations, repre- 
Ws ae cruiser Diadem. She was the 
sentin f her type of eight protected cruisers of 11,000 
earliest of net hoist th t, and her 

displacement, to hols e pennant, a 

tons "sy from the very first, during steam, gunnery, 
beh See tonery trials, has been so exceptionally satis- 
— that an immense amount of naval interest has 
entred in her performances. A sort of fatality had 
- ed to hover around the advent of our specially 
— ruisers. The Blake and Blenheim, although 
wt ble vessels as regards fighting qualities and 
Ee ision on board, were a disappointment to the 
‘miralty in point of steaming power and speed. The 
Powerful and Terrible had failed to do what was expected 
fthem. Hence it was with a feeling of relief that those 
onterested in the development of our fleet, who were 
- tching the progress of the Diadem’s trials at the com- 
veneement of the present year, learned from day to day 
‘a the result was an entire success. ; 

Before, however, alluding to the nature of these trials, 
¢ will briefly describe the octave, or rather double 
wuartette, of cruisers which is comprised in the Diadem 
type. We say ‘double quartette”’ because the first 
four vessels are slightly inferio~ in speed, the maximum 
horse-power of the improve quartette being 18,000, 
which is expected to give these ships a speed of 20} knots, 
as compared with 16,500-horse power and a speed of 
91 knots for the Diadem. We may, however, remark 
that the actual figure obtained by the Diadem on her full 
power eight hours trial was 20°72 knots per hour, so that 
che closely approximated to the speed estimated for her 
faster sisters. It is, we understand, also probably 
intended to modify the guns of the second quartette, 
giving them, as a main armament, each four 8in. quick- 
frers; this would further differentiate the elements of 
power in the two distinct divisions of the type. We 
sincerely hope that this increase in the power of the main 
armament may be actually effected. As the type stands 
at present, the smashing force of the heaviest guns on 
board is inferior to what might be expected on a displace- 
ment of 11,000 tons. 

The dimensions and particulars of the Diadem are as 
follows :—The length between perpendiculars is 435ft.; 
overall—from ram end to taffrail—462ft. 6in.; breadth, 
extreme over sheathing, 69ft.; and moulded depth, 
30ft. Yin. The load draught is designed to be 25ft. 3in., 
at which the displacement is 11,000 tons, with 1000 tons 
of coal on board; a maximum supply of about 1900 tons 
is, however, the total coal capacity if required. The shell 
of the vessel up to above the load water-line has an outside 
sheathing of teak 4in. thick, to take the final sheathing of 
sheet copper, and large rolling chocks or keels, 3ft. in 
depth, are fitted on each bilge. The engines and boilers 
are protected by an armoured deck of steel plates, 4in. in 
combined thickness, running fore and aft, and arching 
from 6ft. below the water-line at the sides, to 3ft. 6in. 
above it at the centre line of the ship. In the way of 
the engines, &c., this deck is further raised, so as to cover 
the cylinder tops. The substance of the armoured deck 
continues undiminished throughout all the double- 
bottomed and bracket-framed part of the ship; beyond 
the bulkheads, which enclose this ‘“ belly” portion fore 
and aft, the armoured deck thins out slightly to the stem 
and stern-post. Over the slopes on either side, there- 
fore, the inclination of the armoured deck presents a 
horizontal thickness of 6in., equivalent to about 12in. of 
wrought iron. 

There is no poop deck to the Diadem, as in the cases 
of the Powerful and Terrible. This takes a sort of bite 
out of the vessel aft, which makes her sheer less graceful 
than that of the two cruisers of greater displacement, and 
will, we should imagine, prevent her being quite so dry 
aftin a seaway astheothers. At the same time the free- 
board in this direction is practically very good, being about 
19ft. It is clear, therefore, from our description, that 
the two 6in. quick-firers upon the forecastle, an 
engraving of which is given on page 417, are at a 
far greater elevation, and possess a higher command— 
this being actually about 36ft. above the water-line—than 
the two corresponding quick-firers aft upon the quarter 
deck, an engraving of which also we give on page 
416. As, however, the idea of the British naval com- 
mander is to present his face to the enemy and not his 
back, it is of all importance to give the highest command 
axially forward and not aft. 

_The Diadem has an armament of sixteen 6in. quick- 
firing guns, two in separate shields upon the forecastle, 
two in separate shields upon the quarter deck, four in 
corner casemates upon the upper deck, whilst the main 
deck has four of these quick-firers in corner casemates 
immediately beneath the upper deck casemates, and four 
more in broadside casemates along the beam. There are 
fourteen 12-pounder quick-firers, eight in the upper deck 
battery, the remainder forward and aft upon the main and 
upperdecks. Thereare also two 12-pounder field-gun quick- 
firers, which can be employed to fire over the breastwork 
forward. Three 3-pounder boat quick-firers and a number 
of Maxim guns are mounted along the sides of the boat 
deck, on the bridges and superstructure. Two submerged 
torpedo tubes are placed forward on either bow below the 
armoured deck; a third, above-water, torpedo tube was 
originally designed, but the aperture has been closed up, 
4 no more above-water torpedo tubes are now to be 
employed on battleships and cruisers. The Diadem has 
no fighting tops, so there is no opportunity for the employ- 
ment of 3-pounder quick-firers which are placed in such 
Positions in other vessels. A separate engraving is given 
at page 416, showing an exterior view of the main deck and 
upper deck casemates for 6in. quick-firers, superimposed 
one upon the other. The armoured doors of the port for 


€ upper deck guns are thrown back, so as to show the 
mounting with its steel shield, as well as the chase of the 
6in. gun within it; in the other casemate the doors of the 
gun port are closed, so the chase of the gun alone is 
The whole of the curved surface seen upon 


Visible, 





the right hand, which forms the exterior of the two 
casemates, is covered with armoured shields of 6in. 
Harveyed steel, equivalent to about 15in. of ordinary 
wrought iron in resisting power the penetration of pro- 
jectiles. 

The axial fire forward of the Diadem would be repre- 
sented by the following figures as to number of rounds 
thrown in five minutes, weight of metal, and impact in 
foot-tons. The corresponding figures for the axial fire aft 
would be slightly less, as there are not so many 12- 
pounders bearing in that direction. 





Number of Number of rounds Weightof Hitting power. 
_ 2, guns. in 5 min. metal—lb. _foot-tons. 
Six 6in. quick-firers ...150 15,000 726,000 
Four 12-pr. quick-firers 240 2,880 100,680 
890 ... ...- 17,880 826,680 


or, roughly, about eight tons of metal, giving a hitting 
power of three-quarters of a million foot-tons. 

It is a remarkable circumstance that neither the 
Diadem nor any of her sister ships have been fitted with 
fighting tops, although their great displacement would 
seem to have amply warranted the fitting of such useful 
accessories to naval warfare. Ordinary light masts with 
pole topmasts and yards for signalling only are found in 
this type. There seems to be little doubt that fighting 
tops would be of service in such a vessel ; and we cannot 
help regretting that the rule of all foreign navies, and of 
our own up to the present date, has been departed from 
in the design of this type. 

The propelling engines of the Diadem consist of two 
completely independent sets of four - crank triple - 
expansion inverted cylinder type; two low - pressure 
cylinders being fitted. The diameters of the cylinders 
are as follows: — High-pressure, 34in.; intermediate 
pressure, 55}in.; two low-pressure, each 64in. The 
stroke is 4ft., with a designed cut off in the high-pressure 
cylinder of 73 per cent. The ratio of low-pressure to 
high-pressure cylinder volume is 7°08. Allowing for a 
clearance in the high-pressure cylinder of 25 per cent., 
and in the low-pressure cylinder of 15 per cent., the 
designed real ratio of expansion at full power was about 
8°3. The ratio of low-pressure to high-pressure cylinder 
volume in the Powerful is only 5:7 to 1. The superiority 
of the ratio given by the Diadem’s engines, as just 
quoted, may account in some measure for their superiority 
in working. The maximum pressure at which the engines 
were specified to work was 2501b. per square inch, with 
a boiler pressure of 300 Ib., an increase of 40]b. beyond 
that specified for the Powerful and Terrible. In a future 
impression we shall illustrate the Diadem’s engines and 
boilers. 

The following is a brief recapitulation of the result of 
steam contractor’s trials with the Diadem :— 


No. of Grate Heat- Coal 


Description of trial. Date. boilers area ing per hr. g ced 
: . used, used. surface — per i 
used. I.H.P. 
January. sq. ft. sq. ft. Ibs. knts. 


30 hours’ coal consumption 18 and 19 8 392 10,820 2°18 12°74 
30 hours’ coal consumption 21 and 22 30 1462 40,550 1°59 19°79 
8 hours’ full power... ... 26 30 1462 40,550 1°76 20°72 

The engraving on p. 417 exhibits the new method of cat- 
ting and securing the Martin’s anchors on these cruisers. 
As will be observed in the illustration of the two anchors on 
the starboard bow, the catheads are very short, and 
the heads of the anchors rest on shoes secured to the 
vessel's side, the flukes naturally assuming a position 
parallel to that of the anchor itself. This method of 
stowing or catting the anchors obviates the necessity for 
having an anchor bed on either bow, which entails the 
cutting away of a considerable portion of the forecastle 
in order to make room for it, thus also affording a natural 
entrance for opposing seas to wash over the forecastle. 
One of the 12-pounder quick-firing guns, which are 
mounted forward on the upper deck, is seen projecting 
from its port on the right side of the engraving. 

Our view from the forward bridge over the forecastle 
shows the disposition of all features on the fore- 
castle of the Diadem. The two 6in. quick-firing guns 
are seen upon a low platform, which protects them from 
any wash over the forecastle which might take place in 
heavy weather. They have an almost all-round fire. 
They are mounted within steel shields 6in. thick in front, 
and thinning off towards the rear, of large size, but, we 
regret to say, not large enough to protect the guns’ 
crews, who would be terribly exposed, as well as the two 
hoists for whipping up the ammunition, which are not 
under cover. The breech gear of the starboard. guns 
comes out very clearly, showing the lever with its handle 
by which the breech is opened by a single movement, and 
the empty cartridge cylinder extracted, the loading .tray 
being brought into position by the same action. 

The view looking aft with two 6in. quick-firing guns 
shows very clearly the fighting station of the two 
6in. guns on the quarter deck, bearing axially astern. 
The two hoists for whipping-up ammunition for the 
two guns, with covers lifted, are seen on the left- 
hand side in the engraving. The details of mountings, 
shields, elevating and training gear, as well as the 
hydraulic buffers and running out springs, come out very 
clearly. 

It is interesting to note what other naval Powers have 
in the shape of swift cruisers of large displacement to com- 
pare with the Diadem. We give in the next column a few 
figures showing the comparative features of the O’ Higgins, 
a Chilian cruiser, and of the Azuma, a Japanese cruiser, 
which will shortly hoist the pennant for their respective 
navies. 

Probably before the Chilian and Japanese cruisers are 
actually in commission we may have vessels of this type 
with a more powerful main armament, as already hinted 
in the earlier portion of this article. It cannot, never- 
theless, but be a point for serious reflection, why our 
superior displacement in the Diadem and her sister 
vessels—amounting to about 2000 tons—does not, with 
it, carry an armament considerably in excess of that 
given to the two foreign vessels, instead of one decidedly 
inferior. We are aware that questions have arisen as to 








the comparative strength, weight, and quantity of the 
scantling, plating, and other materials employed in the 
construction of British Admiralty as compared with 
foreign war vessels; and the ease with which the 
armoured cruisers of Admiral Cervera were crumpled up 
at Santiago lends colour to the possibility that their con- 
structive features had been sacrificed to the weight of 
armour and armament. If such be the case, we cannot 
but commend with the greatest possible confidence the 
wisdom of our Director of Naval Construction, who 
builds for us war vessels, which can not only fight and 
carry such a proportion of ammunition, coal, and stores 
as will enable them to cruise at enormous distances from 
their base of supply, but which are found, like the 
Hercules, Sultan, Temeraire, and Dreadnought, as good 
and sound after ten or fifteen commissions as they were 
when first taking the water. 


British Chilian Japanese 
Particulars. Diadem. O Higgins. an 
Displacement, tons ... 11,000 ... 8,500 9,436 
Length, feet... ... ... 435 ... 411°75 . 445°8 
, Oe Oo . 2. Ce . «. a 
Draught, feet, aft 26... notknown... ... 28 
Indicated horse-power... 16,500 . 16,500 ... 17,000 
Speed, knots... .. ... 20°72 . 21°25 ; 20 
Side armour, inches ... eee 7 3 6 
Armoured deck, inches 3and 45... ... 2... not known 
Coal supply, tons ... 1000... 1200 _— probably good 
Torpedo tubes Lue ° Se eee Mies os 5 
(166in. QF. 48in.Q.F. 4 8in. QF. 
1412pr.QF. 106in.Q.F. 126in. Q.F. 


+3 3pr. 44°7in.Q.F. 12 3in.Q.F. 
machine guns 1012pr.Q.F. 121-8in.Q.F. 
10 6 pr. QF. 


We have great pleasure in acknowledging the courtesy 
and kind help which has been given to our representative 
in the preparation of this article from many sources. 
To the Secretary of the Admiralty we are especially 
indebted, to Rear-Admiral Rice, Admiral-superintendent 
at Portsmouth Dockyard, and to Mr. E. B. Curtler, the 
secretary. To the Fairfield Shipbuilding and Engineer- 
ing Company, who built the Diadem, we express our 
thanks for photographs and drawings of engines and 
boilers ; to the chief-engineer officer of the Diadem, 
and to his most courteous assistants on board. The 
deck and detail photographs were taken by Mr. W. 
Symonds, photographer, of High-street, Portsmouth, 
together with a series of others below the armoured 
decks, which were all obtained with magnesium light. 
We have, unfortunately, for want of space been unable 
to reproduce them all. 


Armament 








THE SHIKISHIMA. 





Tue Japanese battleship Shikishima will be launched at 
the Thames Ironworks, Blackwall, on Tuesday, November 
1st, 1898. Owing to the disaster which attended the recent 
launch of H.M.S. Albion at these works, the affair will be 
kept as quiet as possible, and visitors will not be admitted to 
the yard. The Shikishima will be the heaviest vessel ever 
launched fromaslip, her total launching weight being 8250 tons, 
of which 7800 tons will represent the weight of the hull, the 
remainder consisting of the launching cradles. When com- 
plete she will be the most powerful vessel afloat ; for although 
her displacement will be only 14,850 tons, as against the 
14,900 tons of the Majestic class, she will carry 700 tons of 
coal only as against 900 tons carried by the latter. This 
allows her 150 tons more weight in hull, engines, and 
armament, which has been utilised to provide a complete 
armour belt on the water-line from stem to stern, whereas in 
the Majestic class the belt extends only between the bar- 
bettes, and two additional 6m. quick-firing guns. Her 
dimensions are as follows:—Length overall, 438ft.; length 
between perpendiculars, 400ft.; breadth extreme, 75ft. 6in.; 
depth, top of keel to upper deck, 45ft. 24in.; draught of 
water, mean, 27ft. 3in.; displacement to above draught, 
14,850 tons. 

Harvey nickel steel armour belt 8ft. 2in. in depth, tapering 
from Qin. thick amidships to 4in. at ends, above this a 6in. 
belt to the height of main deck, extending between the 
barbettes. Harvey nickel-steel armour on barbettes and 
bulkheads, 14in. and 12in; Harvey nickel-steel armour on 
casemates, 6in. Engines by Messrs. Humphrys, Tennant, and 
and Co., with 14,500 indicated horse-power, and Belleville 
boilers; speed of vessel, 18 knots. Armament :—Four 12in. 
breech-loading guns, 40 calibre; fourteen 6in. quick-firing 
guns, 40 calibre; twenty 12-pounder quick-firing guns; 
eight 47 millimetre 3-pounder quick-firing guns; four 47 
millimetre 24-pounder quick-firing guns; five 18in. torpedo 
tubes, one above and four below water. 








ProposeD Light RaiLway FoR MERTHYR.—Lord Jersey and 
Col. Boghey, Light Railway Commissioners, with Mr. Steward as 
secretary, held an inquiry on Saturday, at the Public Offices, 
Merthyr, as to the scheme promoted by the British Electric 
Traction Company for laying down light railways between Merthyr 
and Dowlais, and Merthyrand Cefn. ‘The solicitor to the company, 
with Mr. Stephen Sullivan, the engineer, attended on their behalf, 
and Mr. 8. I Evans, M.P., represented the Merthyr District 
Council, who supported the scheme, subject to certain modifica- 
tions being obtained. Mr. Gwilym James opposed on behalf of the 
Dowlais Iron Company, and several local firms; Mr. Mansel 
Franklin appeared for the Glamorganshire County Council to 
oppose, and the Breconshire County Council were represented by 

1, D, Edgar Thomas, Brecon. Mr. Pratt, Newport, also opposed 
on behalf of the proprietor—Mr. Holehouse—of the Merthyr and 
Dowlais ’buses, and the Glamorganshire Canal Company, who also 
op » were represented by Mr. Chambers. Witnesses were 
called on both sides. Generally speaking, it was contended by 
the promoters that the work was one of public utility and 
necessity in this —— district, and the company was said to 
be fortunate in having local opinion in their favour. On the 
other hand, the opponents considered the — *bus service was 
adequate, and that the light railway would not be an advantage 
for pedestrians or merchandise. They also contemplated that 
there would be danger arising in consequence of the streets — 
steep, and in some places narrow. The track in steep places woul 
interfere with the ordinary vehicular traffic.* Lord Jersey said it 
appeared to the Commissioners that the Jocal authorities and the 
general public considered the light railway would be of great ad- 
vantage, and the Commissioners would be prepared to recommend 
to the Board of Trade that an Order be issued in accordance with 
certain minor modifications agreed to, 


THE ENGINEER Oct. 28, 1898 


HER MAJESTY’S FIRST CLASS CRUISER DIADEM 


(For description see page 415) 





_ ~aespesneeeTaE 


MAIN AND UPPER DECK CASEMATE 





THE ENGINEER 


HER MAJESTY’S FIRST-CLASS CRUISER DIADEM 


(For description see page 415) 


FORECASTLE, FROM THE FORWARD BRIDGE 


ANCHORS STOWED 











418 


THE ENGINEER 


Oct. 28, 1898 








THE TRIALS OF H.M.S. PACTOLUS. 





Or the six third-class twin-screw cruisers of the Pelorus 
type ordered in 1896, and recorded in our columns at the 
time, we announced that the propelling machinery for two of 
them, the Pactolus and Pomone, would be supplied by 
Messrs. Jno. Penn and Sons, of Greenwich. As all the 
vessels were to be of exactly the same dimensions, displace- 
ment, and engine power, it will suffice to give briefly the 
particulars of the Pactolus, which has just successfully com- 
pleted the trials we now record, and is about to be passed 
into the Medway Fleet Reserve. 

This vessel, which was, like all her sisters, designed by Sir 
W. H. White, C.B., was laid down at Elswick shipyard in 
March of 1896, and launched in the following December. 
She is steel built, and is of the following dimensions :— 
Length, 300ft.; breadth, 36ft. Gin.; mean draught, 13ft. 6in.; 
and displacement, 2135 tons. She is fitted with twin-screw 
engines, designed to develop 7000 indicated horse-power 
under forced draught, and to give the ship when making 220 
revolutions a minute a speed of 20 knots an hour. She has a 
complete—from end to end—protective deck, and can carry 
coal sufficient to give her a radius of action—at 10 knots— 
of about 7000 miles, part of the coal carried, 250 tons at 
load draught, being stowed above the protective deck and 
over engine and boiler-rooms, and the remainder inside 
bunkers below that deck. 

The departure in design which made the Pelorus a new 
type of warship was in the adoption in her as a cruiser, for 
the first time, of the small tube water-tube boiler, as distinct 
from the Belleville or large-tube type. All the cruisers of 
the Pelorus class have consequently boilers of the first-men- 
tioned kind, but of different design and arrangement of parts ; 
those of the Pactolus and Pomone being of the Blechynden 
type, the peculiarities of which we described and illustrated 
in our issues of October 25th, 1895, and September 4th, 1896. 

The propelling machinery of the Pactolus consists of two 
independent sets—in separate engine-rooms — of three- 
cylinder triple-expansion engines, the cylinders being 20in., 
33in., and 54in. diameter for high, intermediate, and low 
pressure respectively—the latter being the only one steam 
jacketed—all with a piston stroke of 2ft.3in. Piston slide 
valves are fitted to the intermediate and high-pressure 
cylinders, and a double-ported flat valve to the low-pressure, 
the exhaust from this latter being taken through the back of 
the valve direct to the condenser; all the valves being 
worked by ordinary link motions and double excentrics, the 
links being of the twin-bar type. 

The saving of weight being the great point in view in the 
design of these engines, both forged and cast steel enter 
largely into their construction ; the steam cylinders, each of 
which is independent, being entirely supported by forged 
steel columns, which are carried by cast steel main bearing 
frames bolted directly to the engine bearers. The main 
crank shafts are of compressed steel and hollow, 10}in. dia- 
meter at the bearings, with a 5jin. hole. Each set of engines 
has a separate air — worked off the intermediate piston- 
rod crosshead and a brass surface condenser, having 4006 
square feet of tube cooling surface, the cooling water being 
passed through the tubes by a centrifugal pump, having a 
36in. diameter impeller driven by an independent engine. 
The main engines each drive a three-bladed -metal screw 
propeller 10ft. 9in. diameter and 11ft. 3in. in pitch; the 
screw shafting being of steel and hollow, 10in. diameter, with 
a 5gin. hole. The thrust bearings are fitted with collars of the 
horseshoe type, there being five in each. 

The engines of the Pactolus are supplied with steam by 
eight water-tube boilers of, as we have said, the Blechynden 
type, the heating surface in which is obtained from a series 
of rows of slightly-curved steel tubes lin. and 1}in. diameter, 
disposed in an inclined position over the two sides of the 
fire-grate, as shown in the illustration before referred to. Each 
boiler has 2188 square feet of tube heating surface, and forty- 
four square feet of grate surface; the latter obtained from a 
single fire-grate 6ft. 5jin. long by 6ft. 93in. wide, and is 
made for a working pressure of 300 Ib. per square inch, which 
is reduced at the engines to 250 lb. The bottom water 
chambers of each boiler—one on either side of the fire-grate— 
have each two downcomer water circulating pipes at both 
ends instead of one as usually fitted, and there are no faced 
bolting joints in the water chambers, but all is riveted work. 
Each boiler is fitted with a Blechynden feed-water regulator, 
which well answers its purpose, but none of which have 
before been fitted to any vessels in her Majesty’s Navy. We 
shall, however, describe and illustrate it in an early issue. 
When the boilers are working under forced draught—the 
stokeholds being arranged for either condition — the 
necessary air pressure is obtained from eight air-forcing fans, 
5ft. 6in. diameter, driven by independent engines, which 
deliver the air under pressure to the stokeholds through 
ordinary air trunks. 

The preliminary trials of the Pactolus commenced towards 
the end of July, but some modifications in the boiler arrange- 
ments having been found necessary, the official trials—which 
have all been under a forced draught—did not commence till 
the end of the following month; when their order and the 
results attained at them were as follows, the trials taking 
place in the North Sea :— 

On August 30th the vessel left Chatham for Sheerness and 
proceeded to sea for a 30 hours’ coal-consumption trial at 
3500-horse power, which was continued till completed, the 
mean results obtained at it being that a mean steam pres- 
sure of 2241b. per square inch was maintained with an air 
pressure in the stokeholds equal to about an inch of water; 
the starboard engines made 175-3 and the port 170-4 revo- 
lutions a minute, and developed respectively 1853 and 1778 
indicated horse-power, the vacuum in both being a mean 
of 25-15in.; and the collective horse-power 3631, which 
gave the ship a mean speed of 16-6 knots an hour, her water 
draught at the time being 11ft. 3in. forward and 15ft. Sin. 
aft. The consumption of coal for the whole thirty hours was 
268,800 lb., or 2°46 lb. per indicated horse-power per hour, 
during which time the engines worked satisfactorily, and 
there was no apparent vibration of the ship or machinery. 
The trial was completed on Wednesday evening, August 31st, 
and the ship returned to the Nore. 

On September 2nd an eight-hours’ natural draught trial 
was entered upon, the engines and boilers working successfully 
for five hours, when a tube in one of the boilers gave out, and 
the trial had to be abandoned, the ship returning to Sheerness. 

On September 13th the natural draught trial at 5000-horse 
power was resumed with the following mean results, which 
were very satisfactory. With the ship drawing 11ft. 2in. 
forward and 15ft. 4in. aft, and steam maintained at 257 lb. 
per square inch, with an air pressure in the stokeholds equal 
to 1-18in. of water, the starboard engines made 201°3 and 


the port engines 192°4 revolutions per minute, and developed 
an indicated power of 877 and 910 in high-pressure starboard 
and port cylinders, 983 and 859 in intermediate, and 872 and 
917 in low-pressure starboard and port cylinders, or a total 
indicated horse-power of 2742 by starboard, and 2686 by port 
engines, ora grand total of 5428 indicated horse-power, giving 
the ship a mean speed of 19-1 knots an hour. 

After having a thorough overhaul and adjustment of the 
machinery, cleaning tubes, and examining all boiler connec- 
tions, the ship proceeded to sea on October 18th for a four 
hours’ full power — 7000 indicated horse-power — forced 
draught trial, when the following satisfactory results were 
attained:—With the ship drawing 11ft. 9in. forward and 
15ft. Sin. aft, the weather being especially rough throughout 
the run, a steam pressure of 253 1b. per square inch was 
maintained with an air pressure in the stokeholds equal to 
3-3in. of water; the starboard engines made a mean of 216:1 
and the port engines 211°6 revolutions a minute, and developed 
a mean of 1142, 1283, and 1214, or a total of 3639 indicated 
horse-power in the cylinders of the starboard engines ; and 
1157, 1166, and 1239, or a total of 3562 in those of the port 
engines, giving a grand total of 7201 indicated horse-power, 
and a speed of ship of 20°5 knots per hour. 

It will be observed that all the horse-power results in the 
three trials of the ship above recorded are in excess of the 
contract requirements, these having been, in the first a develop- 
ment of 3500, in the second of 5000, and in the third trial 
7000-horse power ; they are also the highest yet recorded in 
the class of vessel. In the third, or last trial, the very rough 
weather experienced while running it doubtless affected the 
speed of the ship and the revolutions of engines, or a still 
better result would have been attained. At the trials of the 
Pactolus, the Admiralty was represented by Messrs. Spyer 
and Ellis ; the engineers, Messrs. Jno. Penn and Sons, by Mr. 
W. B. Dixon; and the shipbuilders, Messrs. Sir W. G. Arm- 
strong and Co., by Mr. Sandison. 








H.M.S. HYACINTH. 


THERE was launched on Thursday of this week from the 
yard of the London and Glasgow Shipbuilding Company, 
Limited, Govan, Glasgow, the twin-screw wood-sheathed 
steel-protected cruiser Hyacinth, for the British Admiralty. 
This vessel, which has been designed by Sir W. H. White, 
chief constructor, is of the improved Dido and Isis type— 
both of which vessels were built by this firm two years ago- 
her dimensions being:—Length between perpendiculars, 
350ft.; breadth, 54ft.; displacement, 5600 tons on 204ft., and 
6300 tons on 22ft. mean draught; indicated horse-power, 10,000. 
The vessel is constructed of Siemens-Martin mild steel, made 
by the Steel Company of Scotland. There isa cellular double 
bottom the entire length of the engine and boiler space, and 
the flats of the magazines and shell-rooms carry the double 
bottom practically to the ends of the vessel. Instead of the 
armour protection to the cylinders, as in the Dido and Isis, the 
protective deck has been raised in way of engines and boilers, 
so as to completely protect them, and a considerable saving in 
weight has thus been effected. This has been utilised in 
several different ways throughout the vessel to make her 
more efficient. The protective deck has a thickness 3in. on 
the sloping sides, and 1}in. in the centre or flat part. This 
deck completely encloses the machinery, magazines, and 
shell-rooms, steering gear, and torpedo-room, &c. The vessel 
is subdivided into about 150 separate water-tight compart- 
ments, which gives additional security to the engine and 
boiler rooms, around which they are built. When the vessel 
is in action she will be manceuvred from the armoured 
conning tower, directly under the fore bridge. This tower is 
of the latest Harveyised steel, 6in. thick, and gives protection 
to the steering gear, telegraphs, compass, torpedo directors, 
voice tubes, &c.,and from the bottom of tower to the protective 
deck there is an armoured tube 3in. thick, down which the 
telegraphs, steering shaft, and principal voice tubes and bells 
are carried. 

The coaling arrangements also differ from those of the 
former ships, and as special attention has been given to the 
subject of coaling by the Lords of the Admiralty recently, 
this vessel is being specially treated in this respect, and the 
arrangements are not yet quite complete. Owing to the 
introduction of the Belleville boilers the cross bunkers have 
been dispensed with, and the space thus lost has been made 
up for above the protective deck, so that the actual coal 
capacity will be rather more than less than in the Dido and Isis. 

Besides the steam steering engines in the engine-rooms, 
there is a new compensating steering gear fitted aft under 
the protective deck. This gear was specially designed by the 
Admiralty, and was first fitted in the Dido, and has proved 
so satisfactory in her that the Admiralty have, with a few 
slight modifications, arranged to have it fitted in this vessel 
also. Messrs. Bow, M’Lachlan, and Co., Paisley, are carry- 
ing out this work for the builders. The vessel is to be fitted 
up with a complete installation of electric light, including 
three search-lights, yard-arm reflectors, and the usual signal- 
ling lamps. ‘The installation is in the hands of Messrs. 
Clarke, Chapman, and Co., Limited. 

A very important addition to this vessel over many predeces- 
sors is a refrigerating plant for preserving fresh meat, vege- 
tables, and for making ice, which should be of immense 
advantage when the vessel is stationed in a hot climate. This 
plant is fitted in the forward part of the vessel, and is by the 
Linde British Refrigerating Company, Limited. Another 
important innovation is the introduction of steel in place of 
wood in every available space, such as in store-rooms, cabin 
bulkheads, and sundry fittings. The utility of this was 
specially brought out, it will be remembered, in connection 
with the Chinese and Japanese war, when it was found that 
more casualties were caused by fire and splinters from wood 
than by anything else. Instead of the usual wood lining in 
the cabins the steel bulkheads are panelled with an ornamental 
asbestos covering, so that the risk of fire is reduced to a 
minimum. 

The vessel has the usual ram bow of solid phosphor bronze, 
which is carried well into the framework of the vessel. The 
stern-post, shaft brackets, and rudder are also of phosphor 
bronze. The vessel will have a much bolder appearance 
above water than her predecessor, inasmuch as the masts are 
very much loftier, and there are three large funnels in place 
of two. The vessel has a much more powerful armament than 
the Dido and Isis, their 4°7in. quick-firing guns being re- 
placed by 6in. quick-firing guns. There are eleven of these 
weapons placed in the most advantageous positions through- 
out the ship, besides nine 12-pounder quick-firing guns, six 
3-pounder quick-firing guns and six ‘45in. Maxim guns. The 
six 3-pounder guns are placed in the two military tops with 
which the masts are fitted. There are also two 18in. under- 








water torpedoes. 
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The machinery of the Haycinth consists of tw 
expansion engines and prea ae Belleville wap * 
Each set of engines has four cylinders, viz., one high bo 
one intermediate, and two low pressure. The kA Pressure, 
the high-pressure piston is 26in., intermediate iain on at 
pressure 48in. The stroke is 30in. The revolutions low. 

ower are 180. The two forward and the two after ody 

ave the cranks arranged directly opposite to each oth Nines 
the cranks of the forward pair are at right angles ‘of 
of the after cylinders. The low-pressure cylinders h © toa 
slide valves, the ere and intermediate hone Ve flat 
valves; these are worked by the ordinary link motio = 
condensers are gun-metal castings, flat-sided and ro 
to lie close in to the back of the columns, so as to ae 
and allow a passage behind the engines next to. 
ship’s side. They have a cooling surface of 9580 ontans the 
The two air pumps are 24in, diameter by 15in. stroke » bent, 
the ordinary type, worked by levers from the high. — ot 
piston-rod crosshead. Each set of engines drives : seg 
bladed gun-metal propeller, which runs inwards = 
cylinder reversing and turning engines are provide 
The auxiliary engines in the engine - room ~ 
four water and bilge pumps by Messrs. G. and J wie 
Limited; two main centrifugal circulating pumps, and ra 
auxiliary centrifugal circulating pumps, with air py = 
attached, by Messrs. W. H. Allen, Son, and (Co, ae 
auxiliary pumps work in conjunction with the auxiliary = 
densers, into which the exhausts from all the ausiliar, 
engines are led. The engine-rooms are separated by wae 
tight bulkhead running fore and aft. Cross connections nal 
made between all the auxiliary machinery, so that the on 
of each may be available in either engine-room. " 

The boilers, eighteen in number, are of the Belleville latest 
type, with economisers. They are arranged in three separat 
boiler-rvoms, and are fired fore and aft. Each boiler consiats 
of nine elements, each element consisting of seven pairs of 
4in. tubes. Each economiser consists of nine elements pati 
element consisting of six pairs of 2fin. tubes. According t 
the latest requirements of the Admiralty, all tubes were pee. 
pared for the boiler in the works of the builders, special plant 
having to be put down for this purpose. The tubes were sup. 
plied by Messrs. A. and J. Stewart and Menzies, Limited 
The boiler safety valves are loaded to 300 1b. per square inch, 
and the pressure is reduced in the engine-room to 250)b, by 
two Belleville reducing valves placed between the engines and 
the bulkhead valves. 

In connection with the boilers there are three main ang 
three auxiliary feed pumps by Messrs. G. and J. Weir 
Limited, comprising all the latest improvements; six gi: 
pumps by Messrs. W. H. Allen, Son, and Co., for supplying 
air to the furnaces and combustion chambers; six fan engines 
and fans by Messrs. Matthew Paul and Co., Limited. for 
assisting the draught; six ash hoists by Messrs. Henry 
Watson and Sons; and two coal hoists by Messrs. Clarke, 
Chapman, and Co., Limited. There will be a total comple. 
ment of about 500 officers and men, and the vessel is fitted 
up so as to act as an admiral’s flagship. 


tiple. 
ilers, 








THE WATER SUPPLY OF LONDON. 





On Tuesday next the London County Council will consider 
certain proposals made by the Water Committee in regard to 
legislation on the water question in the ensuing session of Parlia- 
ment. These proposals are contained in a lengthy report, in 
which the Committee state that there are two main facts apparent 
from the experience of the last twelve months, First, ‘‘ that one- 
quarter of the population of London has recently been subjected 
to a series of water famines by reason of the default of the East 
London Water Company ;” and secondly, ‘that the drought of 
the present year has reduced the flow of the rivers Thames and 
Lea to so low a state as to make it certain that these rivers cannot, 
in a dry year, yield the supply which the Royal Commission, pre- 
sided over by Lord Balfour of Burleigh, relied upon in making 
their report.” 

In discussing the first question—and what follows consists 
largely of extracts from the report of the Committee—it is stated 
in the report that the only ‘‘really satisfactory means of imme- 
diately remedying the state of affairs in East London lies in 
pressing forward the old policy of the Council, namely, the 
acquisition of the eight metropolitan water companies. . . . . 
Any scheme which contemplates the continuance of the indi- 
vidual companies is open to the objection that each company 
possessing a margin of available water will naturally desire to 
retain such margin for the possible needs of its own con- 
sumers.” The Committee therefore propose legislation on the 
lines of the Council’s Purchase Bills, Tn connection with this 
matter reference is made to the outside areas, ‘I'he Committee 
state that the question of dealing with these areas is naturally one 
of difficulty, but the Council has already on other occasions agreed 
to the principle of according to the outside authorities the same 
freedom of administering their own supply as the Council claims 
for itself. This, however, is a matter which concerns the outside 
authorities more than the Council, and, so far as the Council is 
concerned, the Bill might be drafted on the lines of the Bills of 
1895 ; the effect of which would be that the Council would take 
over all the responsibilities of the companies as regards obtaining 
water necessary for the entire area, and would transfer to the 
outside authorities, if they so desired, all the works and powers 
of distribution in their respective districts. The further question, 
as regards the separation of sources, may be left over for negotia- 
tion with the outside authorities, especially as this question is one 
of those upon which the Royal mmission will undoubtedly 
report, and with which Parliament may very possibly deal sepa- 
rately at a later period. 

Discussing the question of the future supply of London, the 
Water Committee remind the Council that the conclusions arrived 
at by Lord Balfour's Commission, that sufficient water to satisfy 
the requirements of London up to 1931 could be obtained from 
the valleys of the Thames and the Lea, were based upon the view 
that these valleys could be relied upon to yield at least an average 
daily supply of 300,000,000 gallons-and 92,500,000 gallons respec- 
tively. ‘I'he Water Committee believe, however, that the Royal 
Commission were led into erroneous views as to the quantity of 
water available in dry years. 

The Water Committee further state that ‘the evidence of the 
— year, therefore, seems to justify conclusively the views 

itherto held by the Council as to the necessity of immediately 
proceeding with some scheme for the future supply of the metro- 

lis on lines other than those suggested by Lord Balfour's 

mmission. The Council has already decided that in its opinion 
the solution lies in having resort to the Welsh mountains to obtain 
the necessary supplementary supply, and the time has now arrived 
for giving effect to this resolution. . . . The estimate of cost 
necessary for providing a daily supply of 200,000,000 gallons is 
£16,546,000, and this will probably be expended in three insta: 
ments,” 

As a result of their conclusions the Water Committee will next 
week recommend the Council to promote a Bill for the purchase 
of the undertakings of the eight metropolitan companies either by 
agreement or compulsorily, and a second Bill to authorise the 
carrying out of the Welsh scheme for bringing water to London, 
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RAILWAY MATTERS. 


mur total mileage of railways in actual operation in 
y ah on April Ist last, was 7357 miles, 
Mexico, 


quar Cape Town correspondent of the Times says that 

h Beira Railway is now working as far as Lesips, sixty miles 
heyond Umtali. 

‘ANOTHER attempt at train wrecking was made in 
: thamptonshire on Sunday night, between _Kettering and 
i rough, on the Midland line. A wagon mackintosh sheet had 
pas folded ‘and placed across the metals, The outrage is believed 
ere been the work of boys, 

4 raiLwaY dispute is in progress in South Wales 
i h by the end of the week may perhaps have the effect of 
bs * sing the South Wales coal trade, says the Daily Telegraph. 
Prseontent exists amongst the workers on the Taff Vale Railway 
‘ystom, Who allege that an agreement they made with the com- 
— is being violated. If their claims continue to be ignored, 
ef threaten to adopt “‘ drastic measures.” 


porn lines of the Midland Railway at Melton were 
| blocked for a considerable time on Monday by a singular accident. 
\ 4 slip carriage from the St. Pancras express was backed into a 
siding, but not far enough, and fouled the points, On the arrival 
icester train, it was backed into an adjoining siding, but 


Le : ; ; -“ 
tae carriage collided with the slip carriage at the points, and 
knocked it off the rails, the end carriage of the backing train 
sharing the same fate, and both were partially wrecked. 


A sraTeEMENT has been made — how far authorised, 
states our Welsh correspondent, I am unable to state—that after 
this year the Pontypridd, Caerphilly, and Newport Railway will 
discontinue passenger trains, This week Mr, I), A. Thomas, M.P., 
put the question to the Board of Trade as to their legality to do so 
ifcorrect--and was informed that the Board had not been apprised, 
but that, if true, Section 2, Railway and Canal Traffic Act, 1854, 
would apply, and suggesting application to the Railway Com- 
missioners. 

Turre have been rumours of delay in carrying out 
the Fishguard and Rossclare Railway, It is now authoritatively 
stated that work will begin at once. Mr. J. L. Wilkinson, the 
general manager of the Great Western Railway, is now in Ireland, 
and atan informal meeting referred to the Limerick Waterford, 
end Milford Railway as one to be resolutely carried ont, and to be 
full of benefit to the South and West of Ireland. Wales, too, wi!l 
certainly derive a large measure of good from the vigorous 
development of this route. 


A BURNISHED finish on the journals of axles for cars 
and locomotives has given good service, and has been used on 
many roads for a long time, says the American Engineer. The 
advantage of it is to smooth the surface of the journal after the 
finishing cut, and shorten the period of breaking in. The burnish- 
ing is done by three rollers carried on a tool rest, and bearing 
against the journal, considerable pressure being obtained by a 
screw. The rest is fed along so that the finishing cut and the 
burnishing are done in the same time. Mr. Atkinson, of the 
(Canadian Pacific, uses the burnisher on piston-rods, and intends to 
use it on valve rods, as well as on journals. He stated, at the 
recent Master Mechanics’ Convention, that it gave the best finish 
that he knew of for piston-rods, 


Tue plans for the new coast line of railway to be con- 
structed by the North-Eastern Railway Company in East Darham 
are now being prepared. The new line, which will be nine miles 
seven chains in length, will leave the present Hartlepool and 
Sunderland line at Hart, and will join the Londonderry Railway at 
Seaham Harbour, It will reduce the distance by rail from Hartle- 
pool to Sunderland by 44 miles, Three viaducts will be built:— 
Crimdon Dene, 200ft, long and 9%4ft. high; Castle Eden Dene, 
233ft. long and 137ft. high ; and Hawthorn Dene, 216ft. long and 
138ft. high. Close to Hawthorn Dene will be a cutting 63ft. 
deep. There will be a station at Black Hall Rocks, and another 
near the large village of Easington, near which will be the colliery 
that is to be sunk, and which, according to Sir Christopher Furness, 
is to be one of the largest in the world. It is estimated that it 
will be some three years before the new line is open for traffic, 


AccorDING toa consular report on the trade of Bangkok 
and district just to hand, the Siamese State Railway Department, 
the head of the staff of which is a German, is proceeding with the 
construction of the railway from Bangkok to Korat. The work 
has now reached the most difficult and unhealthy portion of the 
line—the extensive belt of dense forest and rocky country which 
separates the Menam Valley from the Korat plain—and it is 
reported that there is considerable mortality amongst the Chinese 
coolies employed there. Daring 1897, and up to the end of June, 
1898, 1,000, cubic metres of earthwork and 50,000 cubic metres 
of rock work had been done, and the Director-General expresses 
the hope to finish the earthwork and rock work over the entire 
line by the end of 1898, Culverts and bridges have been com- 
pleted up to 150 kiloms. (94 miles) from Bangkok, and they are 
Low being constructed beyond to Korat. The permanent way has 
been laid down for the same distance. 


Inquirtes made this week at the London, Brighton, 
and South Coast Railway’s offices elicit the true facts of the pro- 
posed alterations of the company’s portion of the Victoria terminus, 
The rumours as to vast enlargements are very wide of the mark 
indeed, nor, in fact, has it yet been definitely determined by the 
directors to include these improvement proposals in the Bills for 
various powers which they will bring before Parliament in the 
coming session, When the scheme, however, is made public pro- 
perty, it will be found to embrace a sufficiently large area, ‘Ihe 
intention, as at present formulated, isto take the whole of the 
land between the existing terminus and the south side of the 
Baickingham Palace-road, as far as Ebury Bridge. The area thus 
acquired would be utilised for the extension of the existing plat- 
forms and for the building of additional ones. The Brighton Com- 
pany has now eight platforms at Victoria, but when these alterations 
are completed the number will be brought up to eighteen. Local 
trains will then be worked on the east side of the present station ; 
the main line trains in the extension. The Brighton Company dis- 
claims any official knowledge of what the Chatham and Dover 


‘Railway intends to do, 


An evening contempofary states that with electric 
traction in America record speeds have been obtained. American 
engineers now suggest that the mails should be carried in electric 
trains, One engineer, Mr. Mac(Gurty, is said to have already been 
experimenting on this subject, and he claims that such a system is 
practical, He has constructed a small tram line, about two miles 
ot length, along which he can easily run an electric car at the rate 
of 240 miles an hour, or four miles a minute. Mr. Mac(urty pro- 
yous that special electric railroads should be built, preferably 
above ground, with stations, the designs of which he has prepared, 
frequent intervals. Each station should be in charge of an 
<rarician, who would receive the whole, or part of the contents 
q the car, and also be in communication with the two neighbour- 
in’, station masters, It is suggested that this system would be of 
gg rgd advantage to countries like America, and indirectly to 
i : would dispense with the use of the pneumatic tube, as well 
lin ith the sex vice of conductors, In fact, such an electro-postal 
“ would be akind of a mighty cannon, emitting bullets in the 
aye of cars, which can be stopped instantly at a particular station 
> reed pressing a button at headquarters, According to our 
a mporary, Mr. MacGurty is at present engaged in constructing 
lett 4 line between Jersey and Philadelphia, in order to convey 
eters and small parcels to those as well as intermediate towns, 





NOTES AND MEMORANDA. 


Tur demand for plumbago has caused the price of this 
product of Ceylon to rise 100 per cent, during the past twelve 
months, 

Srivce the year 1895, that is to say, within the last four 
years, German yards have delivered no less than twenty-four 
men-of-war for foreign navies, nawely, three ironclads, ten 
torpedo destroyers, and eleven torpedo boats ; and besides this, 
there are now in hend twenty-two other vessels, namely, one iron- 
clad, three large other men-of-war, ten torpedo destroyers, and 
eight torpedo boats, a 


AccorpinG to the labour market, as judged from the 
returns of the trade unions, the state of the trade of this country 
during September was highly satisfactory. In the 117 trade 
unions making returns to the Board of Trade, with an aggregate 
membership of 467,075, 12,027, or 2°6 per cent., were reported as 
unemployed, compared with 2°8 per cent. in August, and with 4°4 
per cent, in September, 1897. 

In Belgium there is used in the manufacture of table 
glassware the exceedingly pure sand of Namur, which consists of 
almost pure si'ica, without any noteworthy trace of iron. The 
standard mixture for white glass in Belgium is as follows :—100 lb. 
sand, 32 lb. 9 per cent. soda, 24 1b. carbonate of lime, 2°51b. 
charcoal. ‘The mixture for semi-white glass is:—100 lb. sand, 
46 lb. soda ash, 24 lb. carbonate of lime, 2°5 lb. charcoal. To both 
batches cullet of the corresponding composition is added in the 
proportion of about 55 lb, cullet to 50!b. sand. For glass that is 
to be coloured in the batch only the first mixture is used. 


Firry-rwo fresh trade disputes occurred in September, 
involving 7644 workpeople. The corresponding number of 
disputes for August was 44, involving 4330 workpeople ; and for 
September, 1897, 42 disputes, involving 9027 workpeople. Seven 
disputes took place in the building trades, 12 in the mining and 
quarrying, 15 in the metal, engineering, and shipbuilding trades, 
11 in the textile trades, 3 in clothing trades, and 4 in other 
industries. Of the 64 newand old disputes, involving 11,714 work- 
people, of which the settlement is reported, 17, involving 821 
persons were settled in favour of the workpeople ; 22, involving 
5857 persons, in favour of the employers; and 25, involving 5036 
persons, resulted in a compromise, 

Tue German sea fishery industry has of late experienced 
a remarkable development, which is the more noteworthy as the 
industry itself has only existed for about thirteen years. Accord- 
ing to a report of the French Consul at Dusseldorf, the first steam 
fishing vessel made its appearance in the North Sea in 1885, and 
for three years was the only one of its kind. But the results of its 
operations were so satisfactory that in 1887 three others were 
added to the list, and in 1890 the number of steam fishing vessels 
in the German fisheries had risen to sixteen. At the present time, 
thirteen years from the commencement of the industry, Germany 
——— 117 steam fishing vessels, manned by 1185 men, and 
velonging to shipowners or companies with a total capital of 
12 million marks, or £600,000. 


Every kind of limestone that gives a good lime after 
being burnt is applicable to the manufacture of glass; too much 
magnesia or alumina is deleterious, as both have a tendency to 
render the glass difficult to fuse. Limestone containing proto- 
carbonate of iron must be excluded for making white glass, but 
it will do for coloured glass, The use of unburnt limestone is not 
altogether inadmissible when it is in the state of fine powder, for 
instance, as ground chalk ; but burnt lime that has fallen to 
pieces in the air is generally preferred, as it is then in a state of 
more minute division, and evolves less carbonic acid. According 
to the American Manufacturer, when a glass mixture contains more 
lime than the silica present will combine with, the excess attacks 
the pots, and abstracts silica from them; the crucibles are thus 
quickly eaten away and rendered useless. 

SPEAKING at the Royal College of Science recently, Sir 
Norman Lockyer said :—‘‘ Our College will be the first institution 
to gain from a proper system of secondary education, for the 
reason that scientific studies gain enormously by the results of 
literary culture, without which we can neither !earn so thoroughly 
nor teach so effectively as one could wish. To keep a proper mind 
balance, engaged as we are here continuously in scientific thonght, 
literature is essential, essential as bodily exercise, and if I may be 
permitted to give yon a little advice, I should say organise your 
athletics as students of the College, and organise your literature 
as individuals. I do not think you will gain so much by studying 
scientific books when away from here as you will by reading 
English and foreign classics, including a large number of works of 
imagination ; and study French and German also in your holidays 
by taking short trips abroad.” These remarks, taken in con- 
junction with Sir Archibald Geikie’s address, on which we com- 
mented in our issue of 14th inst., show that a revival of literary 
education is far from improbable, 


ScHWEINFURT in Bavaria is the seat of the largest firm 
in Europe for making steel balls for bicycle bearings. The two 
factories they own there produce annually 2,000,000 gross, with 
600 men working ten hoursa day. Since 1896 a fierce competi- 
tion has sprung up in this trade owing to the large profits made by 
the firm in question, as will be seen from the following figures: —The 
factories for making steel balls in Germany increased from five in 
1896 to twenty-five in 1897, and the production rose from 1,500,000 
to 4,500,000 gross. The factories in France increased in the same 
time from four to fourteen, and the production from 300,000 to 
500,000 gross. Those in England increased from four to seven 
factories, and the production from 250,000 to 500,000 gross. The 
weekly hours of labour are sixty, sixty-six, and fifty-two in Ger- 
many, Irance, and England respectively. Lately, too, the United 
States has exported steel balls to Germany, as well as to England, 
which has seriously affected Germany’s export in these commodities 
to England, and owing to the over-production prices have fallen by 
65 per cent., while materials and labour, &c., have risen by 38 to 
42 per cent. sinee 1896. At present 95 per cent. of the steel balls 
are used for bicycles, so the future of the trade depends greatly on 
their utilisation for other mechanical purposes and machinery. 
The ‘‘ Automatic” Steel Ball Company at Schweinfurt exported 
£7000 worth of steel balls to England in 1897. 


Tue recent activity in shipbuilding in the United States 
is shown in the returns to the Navigation Bureau. During the 
first quarter of the current fiscal year to September 30th, the 
capacity of the vessels built and officially numbered was 
83,191 tons, compared with 26,805 tons for the corresponding 
period of last year. It is added that probabilities point to a con- 
siderably larger aggregate output between this dateand June 30th 
next than in any year for a quarter of a century past, with the 
single exception of 1890-91. Moreover, a large percentage of the 
new tonnage of the first quarter, as well as of that at present on 
the stocks, is designed for oversea traffic, whereas practically the 
whole of the new tonnage of recent years has been for the domestic 
trade. The report for the last fiscal year shows that the new ton- 
nage added in that period was 180,458, compared with 232,233 in 
1896-97, the decrease being accounted for by the decline in lake 
construction to 54,084 tons from 116,937 tons. On the Pacific 
slope there was an increased output, the aggregate of 49,789 tons 
comparing with 7495 tons in the preceding twelve months, On 
the Western rivers there was also an increase—13,495 tons against 
11,792—but along the Atlantic and Gulf Coast there was a falling 
off of about 33 per cent., the total of 63,090 tons comparing with 
96,009 tons. The sale tonnage amounted to 34,416 tons, included 
in which are two steel vessels of 6724 tons. Steam tonnage 
amounted to 108,224 tons, of which close upon one-half was of 
iron and steel. 





MISCELLANEA. 


Tur London County Council have adopted the rccom- 
mendation of their Highways Committee that a chief offcer of 
tramways be appointed at a salary of £1500 a year. They also 
resolve to advertise for an architect in room of Mr. Blash‘ll, who 
is retiring. In this case the salary is also £1500, 


_ Two accidents are reported from the Suez Canal. One 
is that the British steamer Kenmore from New York to Japan 
has sunk, and has rendered navigation at night in the Chalouf 
section impossible. The other accident is said to have occurred 
to the Orient Company’s s.s, Austral. We hear that this vessel 
while proceeding through the canal touched bottom and cracked 
a propeller blade. We understand that this damage was not 
suspected till full speed was attained in the Red Sea, when the 
injured blade snapped off, and it was decided to put* back to 
Suez for repairs. 


Tue Sheffield City Council, at a meeting held on the 
26th inst., decided to purchase from the Duke of Norfolk the 
market and market rights in the city at a price of £530,000. The 
properties to be sold include the Fitzalan Market Hall, with an 
average of 2970 square yards; the Norfolk Market Hall, 3700 
square yards ; Castlefold’s Market, 5040 square yards; the Corn 
Exchange, 3900 square yards; the Smithfield Cattle Market, 
13,600 square yards ; the Victoria Station approach arches, 2000 
square yards; the Sheaf Market, 4784 square yards; the 
slaughter-houses, 2800 square yards; and the reversion in fee of 
certain leasehold premises, covering an area of 4598 square yards, 
and now on lease expiring in 1900 and 1903, 


Tuer twentieth annual trade gathering in connection 
with brewers, maltsters, distillers, mineral water manufacturers, 
&c., will open at the Royal Agricultural Hall, Islington, to- 
morrow (Saturday). No efforts have been spared to make the 
show an interesting one. The number of exhibits will be increased, 
and in the display of the latest appliances and inventions of interest 
to the trade the exhibition will be found uptodate. The list of 
awards in the malting barley competition has been considerably 
added to, and the number of classes extended, and cash prizes and 
diplomas are also being offered for English hops. These contests 
bave done much to further the joint interests of farmers and 
brewers, and the entries are again reported to be most satisfactory. 


MopeErn steamers are now almost invariably fitted with 
electric light, and crew and passengers doubtless derive much 
additional comfort from the equipment. But there is such a 
thing as paying too dearly for a luxury. In the case of the 
Mohegan disaster the electric lights were extinguished when, or 
shortly after, the vessel struck. The same thing happened in the 
case of the Drummond Castle when she struck the rocks off 
Ushant. Had the Mohegan’s masthead light remained alight, it 
is more than probable that the lifeboats would have discovered the 
whereabouts of the stranded vessel in time to have rendered 
greater assistance. According to the Syren, the Falmouth Chamber 
of Commerce has promptly taken the matter up, and urged upon 
the Board of Trade the unwisdom of allowing electric light to be 
used as a masthead light. Whether any action will be taken 
upon the matter has yet to be seen. 


Ir is well known that Spanish soldiers in Cuba were 
poor marksmen, but great surprise has been expressed at the 
remarkable lack of execution which characterised their fire at 
Guantanamo and Santiago, and an officer of the United States 
gunboat Montgomery has been able to throw some light on the 
matter, says the Scientific American. He visited the Maria Teresa 
after the destruction of Cervera’s fleet in search of souvenirs. He 
found a large number of Mauser cartridges in groups of five ready 
to go into the magazines of the guns, and, if the entire Spanish 
army and navy were equipped with that kind of ammunition, both 
Cervera and Toral were amply justified in surrendering when they 
did. The cartridges consisted of a metal shell loaded with hair 
and a sprinkling of powder. The bullet was of neither brass nor 
lead, but of wood. Some army contractor had imposed on the 
Ordnance Bureau of the Spanish Navy, but to what extent the 
wooden Mauser bullets were used will probably never be known, 


AN order was placed early this year with Messrs. Rus- 
sell and Co., for the making and fitting of spar for six sailing 
vessels being constructed in France. Recently a further order 
for the masting and spars for no fewer than twenty sailing 
vessels now being built, or on order in French yards, has 
been received. Close on fifty sailing vessels are now under 
construction in continental ports, a circumstance which scarcely 
fits in with the generally accepted belief that the days of 
sailing ships are past. In point of fact, it is clearly shown by 
figures recently published by the Bureau Veritas, in dealing with 
the mercantile marines of the world, that sailing vessels are not 
going out of business with anything like the rapidity generally 
supposed. Thus the number of sailers of 50 tons and upwards, now 
in existence, is given as 28,885, having an aggregate net capacity 
of 8,893,769 tons, while twelve months ago the corresponding 
figures were 29,315 ships and 8,894,732. This shows a reduction of 
only 963 tons, but of 430 vessels, which would seem to point to the 
fact that sailing tonnage is being maintained by the substitution 
of large for small vessels. 

THERE is something very inconsistent about our pilot- 
age regulations. The average coaster, trading regularly between, 
say the Mersey, Severn, or Thames, usually has a navigating 
officer on board, who, by reason of various pilotage certificates, is 
entitled to act as pilot in these waters and earn the pilotage, or 
save his ship having to pay it. This being so, no one can under- 
stand why ocean vessels must change the Dungeness pilot for a 
river pilot at Gravesend, thus necessitating the employment of 
two pilots when one would do just as well, and no doubt on that 
account increasing the pilotage. Then, at Bristol, it is equally 
inexplicable why the master of an ocean steamer should not 
allowed to pilot his ship in the Severn, even if a local pilot shoul 
offer his services. The fact is, that the whole principle of pilotage 
calls for constructive revision, says the Syren. It is quite reason- 
able that all steamers should pay their share of buoying and 
lighting the local channels ; and even, if need be, of maintaining 
pilot boats and the necessary administration, but where they have 
officers aboard who are reasonably competent to pilot their ships, 
there is no reason why their owners should have to pay for pilots 
as well, 


THE executive committee of the Federated Engineering 
Employers are having prepared, and will soon issue in complete 
form, a trades directory concerned with the trade specialities of all 
the firms within the Federation. The book, of which advance copies 
have been sent to all the firms ~for correction, consists of a list, | 
alphabetically arranged, of the names of firms federated, the 
nature of their business, and their telegraphic and telephonic 
addresses. But the major and probably the most useful portion is 
that in which the whole of the firms, somewhere between 700 and 
750 in number, are classified according to their trades, and all 
arranged alphabetically. Some idea of the variety and scope of 
the trades represented may be gathered from the fact that the 
work contains some 600 trade headings and very numerous sub- 
heads, the names appearing under various heads in many cases 
extending over several pages, although in very small type. The 
main object in issuing the work is to familiarise the members of 
the Federation with each other’s specialities, and control custom, 
as much as possible, within federated channels. This doubtless 
will have the effect of cementing and strengthening the cohesion 
of interests attained through the organised resistance to the forty- 
eight hours movement. A very large edition of the work will be 
printed, as many of the firms will distribute the book extensively 
amongst their customers all over the world, 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion ia this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that ansirers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All lettera intended for insertion in THE ENGINEER, 07 containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 





*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


J. P.—Devices for enabling railway wheels to revolve independently have 
been suggested since the eurliest days of railways. The advantage 
gained appears to be so small that the game is not worth the candle. 

F. H. H. R.—(1) There is no book published for engineers which answers 
to ‘‘ Laxton’s Price Book.” Nor do we see how anything of the kind 
could be produced which would be generally us:ful. The work is far 
too diverse. (2) Dowling’s ‘ Metrical Tables” are the best with which 
we are acquainted. 

J. C. (Philpot-lane).—We fail to see that anything would be gained by 
the publication of your letter. The bulkhead door question is one to 
be settled by underwriters, and until they take action nothing will be 
done. If they make it worth the shipowners’ while to adopt improved 
doors, the doors will be adopted, not else. 

In Dovst.—By the Public Health Act, 1875 you are liable to penalties if 
you use a furnace which does not as far as possible consume its own 
smoke. If by any possible means, say, by using a different coal, or by 
alteration in design, your furnace can be made to give off less smuke, 
and you omit to take these steps, you will be liable. 

J. B. (Burdett-road).—Your conclusions about the locomotive are quite 
accurate up toa certain point. ‘The engine is impelled forward alter- 
nately by the pressure ff peel on the leading cylinder cover, and the 
effort on the axle-box. You are wrong when you conclude that there 
is a loss of power or waste of work. ‘That is to say, although there is 
an apparent loss of tractive effort, there is no ioss of steam in the 
sense of waste. 

WorM-wWHFreLs.—{1) You are quite right. The cutter is a facsimile of the 
worm, the thread is formed into teeth and cuts in the way you describe ; 
it is generally called a “hob.” The relative speed of rotation of hob and 
wheel is, of course, the same as that of the worm and wheel is to be. 
There is no simpler way and none more accurate. (2) You can only 
protect your invention by taking out a provisional specitication—cost 
one guinea, good for one year—before you show the invention to any 
one likely to appropriate the idea, 


INQUIRIES. 


MEASUREMENT OF “ DEALS.” 


Srr,—Can any of your readers say what was meant by a “ half hundred 
of deals” in or about the year 1700 ; also when the present St. Petersburg 
standard of 120 pieces, 12ft. by llin. by 1}in., first came into use in this 
country, and if such standard ever ineant 120 pieces each actually 12ft. 
by liin. by 1}in. and no other ? Touts. 


ENAMELLED PANS AND FILTER PRESSES. 


Sir.—Can any reader place me in communication with some good firm 
who manufacture thos ¢large steam porcelain-lined and copper kettles or 
pans, such as are used for boiling jam, &c.; and also some firm who 
manufacture presses for separating liquid matter from vegetable pulp ? 

Matlock Bridge, Derbyshire, October 26th. W. D. 


TRAIN RESISTANCE. 

Sir,—I will esteem it a favour if some one of your readers will 
supply answers to the two following questions, viz.:—Suppose a railway 
passenger coach, say 25 tons, running at 40 miles an hour on a straight 
level, what is the draught—in pounds—necessary to continue that speed, 
and how much on an average curve on a gradient of 1 in 100? 

Aberdeen, October 24th. J. M. Dz 
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Conversazione, which will be held in the Library of University Gunen 
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LiveRPOOL ENGINEERING Socrety.—Wednesday, November 2nd, at 
8 p.m., Address by the President, Mr. John A, Brodie, Wh, Sc., M. Inst. 
C.E , M.I. Mech. E. 
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SIR W. H. WHITE ON THE EDUCATION OF ENGINEERS. 


Tue Institution of Junior Engineers has had the good 
fortune to induce Sir W. H. White to deliver in person a 
presidential address. Seeing that he was on the eve of 
starting for the East, and that he has been grievously 
pressed by hard work, it was no light thing that he did. 
The address, too, was in every way admirable; and we 
have no doubt that it will prove useful, and perhaps help 
to settle some points which are constantly debated con- 
cerning the nature of the education which an engineer 
should receive, and the methods to be adopted in im- 
parting it. Sir William told his hearers that, “‘ for reasons 
which have never been quite apparent, it has been my 
fortune to be constantly asked what kind of training I 
would recommend for youths intended to become engi- 
neers.’ Our experience is identical with that of the 
Director of Naval Construction. The answer which he 
gives is similar in most respects to that which we our- 
selves have given for many years. The gratifying fact is 
our warrant for re-stating our views here. We are 
sufficiently impressed with the dignity of the position 
held by Sir W. H. White to feel no small pleasure in 
calling the attention of. our readers to the circumstance 
that we hold opinions which only differ from his concern- 
ing certain details. 

Two sound theories of education exist. According to 
the one, the boy should pass from school straight into 
the workshop, and subsequently undergo a training in 
what may be termed the book lore of his profession. 
According to the other, the theoretical training should 
precede the practical. Sir W. H. White holds the first 
view, but he attaches conditions. ‘ Practical training in 


the workshop, factory, shipyard, or other engineering 
establishment is, I consider, best commenced when a lad 
is fresh from school. ‘Roughing it’ then comes easy, 
observation is quick, while the facility for acquiring 
handicrafts and manual dexterity is greatest. Familiarity 


paramount objection to this method is that the youth 
tends to revert to that condition of incomplete barbarism 
from which he had just begun to emerge. Civilising 
influences do not get much chance of operating in the 
shops. The lad can do little but work and eat and sleep. 
The pursuit of literature in any adequate way is a thing 
out of the question. If the intention is to give him a 
trade, make a fitter or turner or erector of him, well and 
good. But an engineer in the full sense of the term is 
infinitely more than a tradesman; and although it is 
essential that he should pass through the shops, the 
passage ought to take place under somewhat special con- 
ditions. Sir W. H. White has not failed to stipulate for 
these. ‘' During this period of practical training it is 
most desirable that scholastic knowledge should be main- 
tained or extended. Unfortunately this is often neglected, 
and the loss is serious. In many cases arrangements can 
be made by which boys need not be subjected to such 
extreme physical exertion as would prevent evening 
study ; and in all great industrial centres suitable evening 
classes are now established in which instructicn can be 
obtained.” 

At this point we join issue with the Director of Nava 
Construction. Something much more is wanted than 
mere scholastic instruction—a phrase, by the way, to 
which we have the strongest possible objection. Every 
effort should be made to direct the boy into a course of 
reading which shall be the best possible antidote to the 
associations of the workshop. An engineer cannot have 
too liberal an education ; and something much more than 
an ordinary school course is desirable, and might be had 
if the want once made itself felt. It may, too, be urged 
against Sir W. H. White’s scheme, either that a boy must 
go into the workshops at too early an age, or else that 
much time must be subsequently lost when he takes 
up the theory of his subject. Most parents expect 
their sons to have, at all events nominally, finished their 
education when they are twenty-one—as a matter of fact, 
no one ever completes his education; but we may pass 
this over. A three years’ apprenticeship has come to be 
regarded as the rule rather than the exception. This 
means that the lad enters the shops at eighteen, and we 
hold that the two preceding years ought to be spent not 
at school, but at some technical college or university. 
Then he would have five years’ training, two years in 
theory, three years in practice. As we understand Sir 
W. H. White, he would send a boy of at most sixteen 
into the shops, take him out at nineteen, and send him 
to college for a couple of years. Assuming that the 
pupil studies in the evening, Sir William says :—‘“ If this 
programme is carried out, a young man finishes his 
practical course without loss of educational knowledge ; 
and if he has the means and the capacity, he is well pre- 
pared for entry into a technical college at an age which 
permits him to obtain the full benefit of theoretical 
training and laboratory work. With ability and energy 
commensurate to the task, a student thus prepared, and 
bringing with him considerable practical experience, 
ought to reap the greatest advantage from the higher 
course of study, and to be ready for actual work when it 
is completed.” The objection to the system lies in the 
early age at which the youth is sent into the shops. 
There are many reasons why lads of fifteen or sixteen 
will be better placed in a college than a workshop. But 
in the abstract, and assuming that favourable conditions 
exist, then no doubt it is well to begin in the shops and 
go on to the college. One of the most important of these 
conditions is that the pupil should live either with his 
parents or with a family competent to maintain home in- 
fluences, and, to use a very expressive phrase, ‘‘ keep the 
lad straight.” 


Sir W. H. White impressed on his hearers the truth 
that many boys try to be engineers, and are entirely un- 
suited for the life. They find their way, he says, into 
technical colleges, and they ought to be kept out by 
raising the standard of the entrance examination. We 
venture to think that to make the examination stiffer in 
the professorial sense at least, would do no good; plenty 
of lads would get ir still, though in no way likely to 
succeed as engineers. Indeed, the qualities that go to 
make an engineer are for the most part those that cannot 
be discovered by the light of a matriculation examina- 
tion. It would be easy enough so to frame the examina- 
tion that the desirable men would be strained out and 
rejected, while the ultimately if not immediately un- 
desirable candidate would slip through.. Not a few 
failures are, we believe, due to misconception. Neither 
the boy himself nor his parents have any clear idea of the 
life which an engineer lives, which must not be con- 
founded with his education. When the reality is opened 
to them they are disgusted. Repeated examples of this 
have come within our own knowledge; and for this 
reason we always advise at least a month’s probation in 
the workshop before a boy’s parents decide on his career. 
That month, if it is given fair play, will open the eyes of 
the would-be engineer in a way that nothing else can. 
If it does not deter him, then there is some reason to 
believe that he is likely to succeed; and, at all events, he 
cannot complain subsequently that he was taken in. 
There are moments when we think with awe of the future 
of education. There will be so much to learn and solittle 
time available for acquiring learning. Sir W.H. White has 
not overlooked this phase of the problems with which he 
was dealing. The engineer cannot know everything. 
The ‘“ good all round man” becomes rarer and rarer day 
by day. In the not distant future he will have become 
impossible. The tendency of the age is to specialisation. 
Aconsiderable portion of Sir William’s address was devoted 
to a pointing out of the way in which the functions of 
specialists overlap. He commenced one of his para- 
graphs with a proposition which may take rank with 
highly successful old-world proverbs, ‘‘ Specialisation in 
engineering practice is inevitable. It should never be 
permitted to degenerate into isolation.” There is much 
force in the assertion that no branch has beccme2 so 
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what is being done in other departments. This is no 
doubt quite true, yet it presupposes something almost 
superhuman in the way of intellect. It does not fall to 
the lot of busy engineers in the present day to have time 
t> take an intelligent interest in anything outside their 
own range of work. Indeed, it might easily be shown 
that the modern engineer attending strictly to a single 
branch of his profession must know more, and know that 
more more accurately, than his father who was quite 
willing and, indeed, quite competent to undertake any- 
thing under the sun that had to do with construction. 
To Fairbairn a steam engine or a water-wheel, a great 
girder bridge or a cotton mill, came equally handy. We 
have only to glance at the biographies of our predecessors 
to learn that they possessed a universality of knowledge 
to which the modern engineer dare not lay claim. Sir 
William White was quite right when he warned his 
hearers to keep specialisation within bounds; but we fear 
that circumstances are too strong, and that in the present 
day, if an engineer wants to make money, he must 
establish, if not a reputation as a specialist, at least a 
special reputation, which is not quite the same thing, 
although very nearly. 

Lastly, we cannot resist quoting one sentence from the 
address which enunciates a principle of considerable im- 
portance and interest. Having briefly described the 
Admiralty system of training, Sir W. H. White pro- 
ceeded, ‘* The Admiralty trains large numbers of men for 
its service, and has its own establishments, where its 
students can gain practical knowledge of work con- 
eurrently with theoretical training. 
perience shows the advantages of that concurrent study, 
and it is a matter worth consideration whether some- 
thing of the same kind might not be done for students 
in technical colleges, most of which are situated in great 
industrial centres. Subject to suitable regulations and 
limits, providing against injury or embarrassment to the 
business of private firms, it would not seem impossible to 
provide facilities by which, at least, senior students 
should keep closer touch with the practical side of their 
future work. Cases have come under my own observa- 
tion where such facilities have been granted by important 
firms with excellent results. Such an association of 
interest in engineering education between technical 
colleges and local industries ought to be mutually bene- 
ficial.” Not many years agoasimilar system was started 
into existence in certain of our large towns. Students 
from technical colleges had the advantage of being trained 
in the workshops during certain portions of the year. 
Of the system and its results nothing has been heard for 
some time. Information concerning it would be not 
devoid of interest just now. Possibly it works so well 
and so quietly that it excites no notice. 

LESSONS FROM THE BATTLE OF SANTIAGO. 

Since we discussed the information received as to the 
facts of the destruction of the Spanish cruisers by the 
American fleet, fuller accounts have come to hand. We 
may specially mention the official diagrams of hits 
made on the Spanish vessels, given in the Scientijic 
American of September 10th, and the accounts of two 
correspondents who were eye-witnesses of the fight, one 
from the deck of the Brooklyn and the other from that of the 
New York, published in McClure’s Magazine for Septem- 
ber. These we do not propose to review in any sense, 
although we are making use of information obtained from 
them in forming the conclusions which we think are to 
be drawn from the character and occurrences of the fight. 

First, a few words as to the actual conditions of action. 
The correspondent on board the Brooklyn was probably 
exactly in the best position to see and report the progress 
of the engagement. We may remind our readers that 
the Spanish ships steamed out of the harbour towards the 
west in succession, passing the west end of a line of 
United States men-of-war blockading the harbour. The 
Brooklyn, lying at the west end, was thus best placed to 
pursue the Spanish ships, both because she had some 
start as to her position, and also because she had the 
highest speed of any ship in both fleets. Mr. Graham’s 
account is spirited and graphic, though here and there 
rather too florid for professional readers. No naval 
officer, for example, could accept the statement that 
‘‘ the situation for the Brooklyn now seemed desperate,” 
because the Spanish cruisers were running towards her. 
She had the overpowering strength of the United States 
fleet with her. She had, no doubt, to avoid exposing her- 
self to being rammed, which she apparently very easily 
did by turning her head to starboard, so as to circle round 
with her stern towards them. She fired one broadside 
from her port guns, but she necessarily lost ground in 
going to meet the Spanish ships, who must have gained 
on her as she circled. Certainly the United States fleet 
got under weigh with admirable promptness ; but we must 
pass on to our discussion of the effect of the fire asa 
whole, and the lessons to be drawn from it. The curious 
fact is to be noticed in passing that the Spanish ships, 
whose object was to escape, and who would certainly 
have benefited by smoke to conceal them, used smoke- 
less powder; while the United States ships, who were 
endeavouring to pour in as accurate and rapid a fire as 
possible, were much hindered by the fact that they had 
not smokeless powder. No doubt the evil was modified 
by the speed at which the ships were running, and it 
appears that officers were sent aloft on board the Brook- 
lyn to tell the gunners the effect of theirshooting. Probably 
the smoke would scarcely reach this height before it was 
left behind. Yet the directions seem to have been of a 
very general character, and the statement that ‘‘ every 
shot is telling,” while encouraging, was only correct if 
it referred to every shot that hit, for the large number 
that we know missed could hardly tell even morally on 
an enemy that was running from the Brooklyn; most 
properly so running, for it is absolute nonsense to talk as 
if the Spanish cruisers could do otherwise. When 
truth forbids us from crediting them with anything else, 
we must allow that the Spanish made a gallant attempt to 
get their ships out, and gave their lives lavishly to effect it, 
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To get an idea of the circumstances of the firing, we 
cannot do better than follow the account of Mr. Graham, 
on board the Brooklyn. Apparently the enemy next 
appeared as a dark mass through the smoke, and, after 
coming round, the Brooklyn attacked first the Maria Teresa 
and then the Vizcaya—generally from about a mile and 
a-quarter to a mile and three-quarters range—till she 
turned in and ran ashore, and lastly the Brooklyn gave chase 
to the Colon, who had managed to show speed enough to 
have gained a lead of over three miles. The Brooklyn 
was only able to make 17 knots, because she had been 
unable to couple her forward engines, so that the Colon, 
who had the advantage of getting up her steam de- 
liberately, ought to have escaped, had she been in fair 
order. To come, however, to the gunnery of the Spanish 
ships, the Maria Teresa and Oquendo, with no heavy 
guns, and only ordinary 5:5in. guns, never had a chance 
of successfully running the gauntlet of the heavy battle- 
ships Texas, Iowa, and Indiana, which fired on them, 
though they had not the speed required to follow the 
cruisers far. The Oregon, indeed, was able to keep up 
well throughout. The Vizcaya for a time had mainly 
the Brooklyn to deal with her. Mr. Graham writes as if 
the Vizcaya ought to have been more than a match for 
the Brooklyn. She certainly had thicker armour, 
especially at her belt, but this could not prevent her 
other parts being destroyed by the greater fire of the 
latter. Had all the guns been complete, the Brooklyn’s 
entire energy of fire per minute is about 192,032 foot-tons, 
against 179,203 of the Vizcaya. Probably the Brooklyn 
could bring to bear three of her four Sin., and half of her 
twelve quick-fire 5in. guns, giving an energy of 111,012 
foot-tons per minute, against 107,625 foot-tons delivered 
by the Vizcaya’s two llin. guns, and half of her ten 
quick - fire 5°5in. guns. We fear, however, that the 
Vizcaya’s heavy guns were non-existing, so she had only 
71,580 foot-tons energy of fire, and, as a matter of fact, 
seems to have been able to deliver very little effective 
fire at all, partly from bad gunnery, and partly, perhaps, 
owing to injuries received in passing the slow battleships. 
Under these conditions the Brooklyn would be able to 
man all her light unprotected quick-fire guns, which we 
have not taken into account hitherto because men could 
hardly live at them in close action. Consequently the 
Vizcaya would be subject to all the Brooklyn could do, 
and in about twelve minutes the Oregon joined in and 
destruction rapidly followed, so that in six minutes she 
ran ashore hopelessly on fire. She had received five 
8in., seven 5in., four 4in., and thirteen 6-pounder shells 
in all. The story of the Vizcaya is more or less that of 
all the Spanish cruisers, except the Colon, whose 6in. 
plate protection to her upper structure and general con- 
dition put her in a very different position, and ought to 
have secured her escape had her speed been kept up. 
Their vital parts were protected by their belts, but 
they were destroyed by fire and wholesale cutting 
to pieces of their secondary parts and crews. This 
This was effected mainly by the quick-fire guns, but few 
heavy gun projectiles going home, the above-mentioned 
8in. shells being the best performance. Apparently, the 
most important elements for success in a running fight, 
such as took place, are, first, speed; secondly, gun 
power; thirdly, power of resisting conflagration. The 
first requires little comment. It is a question of actual 
speed obtained in trial and of keeping the engines and 
bottoms of the shipsin order. It is well to note that 
the notorious Huascar was eventually caught up and dis- 
abled only by cleaning the bottom of the Cochrane, 
and securing the slight superiority in speed that 
enabled the Blanco and Cochrane to overhaul the 
Huascar. We might indeed alter the old proverb, ‘For 
want of a nail the shoe was lost, for want of a shoe the 
horse was lost, and so the rider and kingdom,’ to 
read, for want of a cleaning the three knots were lost, for 
want of three knots the cruisers were lost. On the 
other hand, in virtue of a clean bottom some years ago 
Captain Kane was just able to withstand the wind that 
drove other ships on shore, and get his vessel safe out 
of Samoa Harbour. On the importance of our first 
point, then, namely, good engines and clean bottoms, we 
must all be fully convinced. 

The second point is efficient fire. This seems to be 
best delivered in the form of heavy quick fire; that is, 
the fire of quick-fire guns mounted behind medium 
armour. This we have long insisted on. Leaving the 
question of conflagration till the last, so far as gun fire 
was concerned, the Spanish gunners might have stood to 
their guns had they been in 6in. casemates, for the 
American 5in. quick-fire guns could not by any possi- 
bility have perforated them. As to the question of 
accurate shooting, whatever was the exact proportion of 
rounds that took effect, it is clear that the American 
officers found that they had considerable opportunity 
of testing their powers of shooting and improving it, in 
spite of some casualities, as they went on. We read, for 
example, of George Ellis deliberately measuring and 
recording the range in an exposed position, and his head 
being instantly afterwards carried away by a shot. The 
measure of success attained may have fallen short of 
what we should hope from results of practice firing; but 
however this may be, it is quite clear that accurate 
shooting was very desirable, and that the relative positions 
of any two ships engaged depended greatly on it. 

Lastly, as to the incendiary action of the shell, this is 
a newer and more important point. Constructed as the 
Spanish cruisers were, primary attack of vitals was very 
difficult, and was not attained at all, we think. Second- 
ary attack by quick-fire common shells practically settled 
the matter. How far is this of general application? Had 
the Spanish ships been built like the Germans, without 
wood anywhere, they could not have been set on fire. 
Are not the Germans right, and ought we not follow the 
same line? We specially have no doubt to keep in view 
the habitable character of our ships; but does not this 
action show us that wood must at all costs be given up? 
It seems strange that wood should burn as it does. 
We might explode loose powder on the floor of a room 





without setting it on fire. The fact is that burst; 
shell drives large lumps of burning explosive ina 
wood, and once there, water would probably fall ty 
tinguish it, seeing that it has its own oxygen incorpor vad 
in it in a solid form, and would burn freely under a 
It seems hardly possible for a ship containing much _ 
to escape fire, especially under quick-fire attack, for a 6) 
or 5in. shell would set a vessel on fire nearly as wali 
a larger projectile. Are we then to depend op} - 
quick-fire? We think not altogether, for we can contein 
the case of two ships blowing each other's secondary 
parts to pieces to a great extent, and yet remaining inte 
as to their vital or primary parts. Once this action i 
pushed far, it is clear that the vessel which perforates 
the other's thick armour best is likely to carry the 4 
Naturally, however, different classes of ships haye thei 
special functions. It is interesting to turn to existing 
types to see how they would have acquitted themselye, 
at Santiago. The Esmeralda would, we think, have ti 
the very work she is suited for. Her very high speed 
would have carried her rapidly away, and her tremendoys 
fire would have made her very ugly to approach. a the 
other hand, we have repeatedly condemned the light 
pieces carried by the New York. It is curious that she 
should just have missed the opportunity of showing her 
fo} 
powers. 
INVENTORS AND WRECKS. 

Tue deplorable loss of the Atlantic liner Mohegan has 
given rise to a considerable correspondence, in which 
men so eminent as Professors Riicker and Sylvanus 
Thomson have taken part. It is not, however, with 
their letters that we propose to deal at any length, q 
very few words will suffice for them. It will be remem. 
bered that the Mohegan making a course down Channel 
for the Atlantic, after sighting the Eddystone ran too fq: 
north, and went ashore about 7 p.m. on a reef known as 
the Manacles, on the Cornish coast. She appears to 
have practically slipped off the rocks about twenty 
minutes after she struck, and it seems to be now certain 
that 104 persons were drowned or battered to death by 
the heavy sea. All the officers of the watch on deck at 
the time were drowned, as was the captain, and no one js 
left to explain how the ship came to be some eleven 
miles north of her true course. It is almost incredible 
that skilful and careful navigators should have made a 
mistake ; and to account for the catastrophe it has been 
suggested that the steering compass was wrong. But the 
ship's compasses had only recently been adjusted, and 
to dispose of this objection it has been alleged in 
the correspondence columns of a daily contemporary 
that at or about the Manacles lies a ‘‘ magnetic focus” or 
centre of attraction, which affected the needle. Now it 
is known that there are certain localities in which occur 
special disturbances of the compass needle. The pheno. 
mena have been carefully investigated by Professor 
Riicker, who published three papers on the subject in 
Good Words in 1890, under the title of ‘‘ Underground 
Mountains.”’ Being the greatest living authority on this 
subject, he has written to explain that there is no founda. 
tion for the assumption that any special magnetic action 
takes place at or near the Manacles, and that in no case 
is the action sufficiently powerful to affect a compass 
needle at a distance of several miles. Professor Silvanus 
Thompson has written to suggest that possibly when the 
Mohegan’s compasses were adjusted a mistake had been 
made and compensation effected in the wrong sense, that 
is to say, doubling the error instead of neutralising it. 
It is not easy to see how such a mistake could have 
escaped the navigating officer in the course of the run 
down Channel, for the error, if it existed at all, must have 
been large. But the letters of Professor Riicker and Pro- 
fessor Thomson are not those with which we are just 
now concerned. Whenever a remarkable wreck occurs 
numbers of worthy folk rush into print with all manner 
of suggestions and a great variety of complaints. We 
have received several letters of this kind, and they 
deserve some notice. 

Putting the case of the Mohegan on one side for the 
moment, let us consider the nature of the suggestions 
which come from inventors. We are told that if only 
such and such a ship had a particular kind of bulkhead 
doors she would not have been lost; another inventor says 
that the loss of life was wholly due to the absence of a 
good boat-lowering apparatus; another asserts that had 
a particular patent davit been fitted every soul would 
have been saved, and so on. As to the Mohegan, we 
have seen the electric light blamed for the drowning of 
some fifty people. One gentleman writes to explain that 
with a patent ship’s lamp all the upper deck would have 
been illuminated, to the great benefit of those on board. 
We need not continue the list. We have no hesitation in 
admitting that a proportion of the suggestions which have 
reached us are meritorious. The inventor, however, 
almost invariably either begins or ends his letter by 
abusing someone, more or less vaguely indicated, for 
neglecting to adopt ‘obvious precautions.” It is with 
this aspect of the correspondence that we wish to deal. 
A few explanations may tend to save inventors from loss 
and trouble and vexation of spirit, and may even re- 
habilitate the reputation of shipowners, shipbuilders, and 
sailors in general. 

When a new invention—say, a new bulkhead door, or 
whatever it may be—is submitted to the shipowner, he, 
as a rule, refuses to have anything to do with it. Then 
the inventor goes away angry and disappointed. ut he 
ought to have asked himself first, why should the ship- 
owner take it up? The shipowner has two authorities to 
please, namely, the underwriters and the Board of Trade. 
The underwriters are mainly in the hands of Lloyd's. 
No one can accuse the scientific advisers of that institu- 
tion of being narrow-minded or opposed to progress. But 
there are limitations, and it is not easy to see what in- 
ducements these gentlemen have to take a very serious 
responsibility on themselves and recommend what may 
be radical and sweeping changes in construction. Then 
there is the Board of Trade, which is intensely anxious 
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pe ae 
igation shall be as free as possible from risk. 
that Te of Trade will have passengers protected in 
But oom or notat all. The Board sets its face against 
Vs *pventions of all kinds, and we do not blame its in- 
ei sta The inventor persistently forgets that inspec- 
aon men of like passions with himself, They are 
er fixed salaries to do a particular work. Why should 
take on themselves many anxieties and heavy re- 
in) bilities, by recommending the adoption of novelties 
po kind in the construction or fitting or management of 
0 amy They are not paid to promote innovations on esta- 
a practice. That is beyond their province. It is most 
. ral that they should regard the inventor with doubt 
ind dislike ; and they in nowise deserve the censure often 
rh ad upon them. If we turn to the shipowner, again, we 
pe he is trammelled, and ordered, and regulated, until 
he almost ceases to believe that he has a will of his own. 
He must not do this; he will break the law if he does 
that. Probably the British ship is the safest ship in the 
vorld, but such safety costs a great deal of money. 
What is the shipowner certain to gain by the adoption of 
an invention for saving life ? Absolutely nothing. The 
underwriters will not reduce their premiums by a sixpence, 
The Board of Trade will not relax a rule. The passengers 
will not pay one penny extra. Under the circumstances, 
the shipowner who puts anything novel into his vessels 
isalmost more than human. If the inventor wants to 
make progress, let him attack the underwriters. If it can 
be shown that a ship with Mr, Jolly’s patent sidelight, 
Mr. Topbrim’s patent binnacle, or Mr. Fid’s patent pintles, 
can be insured for less money than would be demanded 
if she had not these things, then she will have them—all 
three of them ; but not till then. This may appear to be 
a very mercenary way of looking at matters ; but the in- 
ventor must take the world as itis. A dissertation on the 
ethics of shipowning will not help him, 

There is, however, another justification for the 
policy of those with whom the inventor quarrels, The 
ship men know that when the time of, peril comes 
inventions promising much are found to perform little. 
There is excellent reason to believe that the bottom was 
ripped out of the Mohegan for great part of her length. 
The most perfect bulkhead door in the world would not 
have kept her up for a minute. Anyone who has seen a 
boat sent off from a ship in a moderate gale, in daylight, 
when there was no hurry, can perhaps form some notion 
of what happens when ‘women and children, half dead 
with fright or half mad with terror, have to be got afloat 
ina dreadful sea in pitchy darkness. The fury of the 
wind, the scourging lash of the freezing spray, the violent 
motion of everything which can be moved at all—it is 
conditions such as these which nullify all calculations, 
and reduce all inventions to a dead level of practical 
inutility. In the record of wrecks and collisions the 
shipowner finds the strongest argument against spending 
money on that which can do no certain good. 

Far be it from us to say that nothing can be effected 
to make navigation safer each day and each year. But 
progress will not be made by the free use of all manner 
of inventions, but by steadily and steadfastly improving 
the construction of ships ; by making them stronger and 
more powerful; by using more caution in the stowage of 
cargo; by supplying the best possible instruments and 
charts; and, above all, by taking care that their crews are 
80 disciplined and so drilled that they may be able to 
make the best possible use in time of danger of such 
appliances as exist for saving, or attempting to save, life, 
The mere drilling will so promote discipline and Vigilance, 
that the chance of catastrophe will be reduced to nearly 
the vanishing point. 

—_—.. ———$04— ns 
TRAMWAYS IN LIVERPOOL. 


PeRHaps there is no city in the world where the tramway 
system is as complicated ag in Liverpool. It is the only 
place in England—at any rate, as far as we are aware—where 
there is such a system of signals worked from a cabin, just as on 
arailway. The trafficis very great, not only as regards the trams 
themselves, but the other street traffic in Liverpool is excep- 
tionally heavy, especially so to go over tram lines. The 
result has been that the tram lines have got into avery bad 
state of repair, and it has become necessary to renew practi- 
cally the whole of them. It is probable that electric traction 
will eventually be installed over the whole system. Already 
we understand that one of the branch lines has been provided 
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flow of water in pipes of a uniform or constant diameter, 
M. Dariés passes in review the various formule, both 
ancient and modern, which from time to time have been 
proposed and used by hydraulic engineers in their calcu- 
lations. It is perhaps scarcely necessary to observe that 
they are all more or less of a complicated character, some 
of them to such an extent that their practical application 
has been exceedingly limited, and they are now disused, 
Some examples are given in which a fairly approximate 
agreement was obtained between the results of, actual 
experiment and the formule of MM. Darcy and Flamaux, 
and it is stated that those recommended by Manning and 
Unwin have also been attended with considerable success, 
It appears that after a comparison of over five hundred 
experiments conducted in France and England, the 
accuracy of the following expression was satisfactorily 


1 “Ut 

IJ= 23 
+ DI = 000: ai : 
an equation well adapted for logarithmic calculation. It 
was also found that the flushing tanks which are em- 
ployed to cleanse the sewers of Paris, and are supplied 
by iron pipes of very small diameter, gave a yield every 
twenty-four hours closely agreeing with the table pre- 
pared by M. I darcy. The author observes that to meet 
all the requirements of a good distribution of the supply, 
the velocity should not surpass 2°64ft. per second, 
especially in districts where the gradients are sharp, or 
the service will not be well maintained, in consequence 
of the fact that the water under such circumstances will 
flow rapidly enough in the main pipe, but will not 
sufficiently feed the branches. In certain streets in 
Paris, where the gradients are very stiff, the normal 
pressure of 82°5ft. becomes reduced to 19°8ft. when the 
consumption is at a maximum. Besides, the violent 
shocks occasioned by the rapid closing of the cocks 
is extremely dangerous, owing to the sudden annihila- 
tion of the vis viva. This result, moreover, becomes 
accentuated when the pipes are made of earthenware or 
cement, whose resistance is comparatively inferior to 
conduits of iron and steel. For this reason ‘the velocity 
of the water in Pipes of the weaker materials under the 
same conditions is not allowed to exceed 0-78ft, per 
second. 

In the second chapter the laws governing the discharge 
of reservoirs under both a constant and variable head are 
investigated, as also special cases in which the discharge 
is tapped en route by an additional pipe, when one pipe 
feeds two reservoirs and when one outlet is supplied by 
a pair of reservoirs, i 
chapter and in the next dealing with Pipes of uniform 
diameter are exceedingly complicated, and their solution 


tables appended at the end of the volume, as the 
author very candidly admits. The causes contribut- 
ing to loss of head, including an alteration in the 
diameter of the Pipe, the presence of too many 
cocks, elbows, and syphons, are treated of in Chapter V., 
and some practical examples are given and worked 


other cities in this country with its overhead electric railway, 
has completely equipped itself with electric trams also. The 
subject has been long under discu ssion, and reports obtained 
from many eminent engineers, and Dr. John Hopkinson was 
entrusted with the work. His untimely death has, however, 
deprived Liverpool of his very able services, 


BRITISH LOCOMOTIVES FOR BELGIUM. 

Ix February last Mr. Charles Rous-Marten described in the 
columns of THE ENGINEER, the new express engines de- 
signed by Mr. J, F. M'Intosh for the Caledonian Railway, 
and built at the company’s works, St. Rollox, Glasgow, the 
engines which have become widely and favourably known as 
the “ Breadalbane ” class, an enlargement of the famous 
‘Dunalastair ” type. Also we gave specimens of their excel. 
lent work and an illustration of their external appearance. At 
the same time Wwe mentioned, that in consequence of the success 
of the Dunalastairs, Mr, M'Intosh had been specially commis- 
Sioned to build some engines of his later type for the Belgian 
railways, Mr. M’Intosh undertook the commission; theengines 
Were designed by him in accordance with his latest—Breadal- 
N€—type, and Messrs. Neilson and Co., of the Hyde Park 
Works, ‘( tlasgow, took the contract for their construction, 


excavated in the natural ground, but in some large 
cities—Paris, for instance—the main roads and streets 
are provided with subways or underground galleries, 
which serve also as sewers, and in which the pipes are 
laid. Some of these Sewers are sufficiently large to 
admit of the passage of boats, and a fair amount is 
derived from the charge made to excursionists and 
Visitors for the privilege of navigating these some- 
what unsavoury streams. A general sketch of the 
principal points to be kept prominently in view in the 
designing and laying out of a scheme of waterworks is 
included in the last chapter. M. Dariés comes to the 
conclusion, which igs reasonable, that for towns of fairly 
good size and population, thirty-three gallons per head 
per day is sufficient for all purposes, comprising the 
watering of roads and streets, which he estimates at 
about three pints for every square yard, and the industrial 
and ornamental consumption, and pithily remarks that 
many towns in France have to be contented with a good 
deal less. In determining the pressure required for the 
proper distribution of the water, itis stated that when- 
ever possible the impounding reservoir should be situated 


} } With the excep- 
ba of a few minor details the engine is an exact reproduc- 
10n of the Caledonian Breadalbanes, and it is even being 
Painted the well-known Caledonian blue, thus making the 






in the fitting of the head lamps to suit Belgian practice in 
this respect. All these are, it will be seen, alterations merely 
in minor details. The engine as it now stands in Messrs, 
Neilson’s workshops would unhesitatingly be pronounced to 
be a Caledonian. It is needless to reproduce the details of 
design and dimensions, Suffice it to say that the cylinders, 
placed inside, are 19in. by 26in., that the boiler heating 
surface is 1500 square feet, that the steam pressure is 175 lb. 
to the square inch, and that the four-coupled wheels are 
The engine has a leading bogie, and the 
tender runs on two four-wheeled bogies. The locomotive is 
in all respects a very fine specimen of British design and 
workmanship, and the fact that it has found its way to Bel- 
gium is an admirable reply, if one were needed, to the 
pessimistic utterances of which we have recently heard so 





Calcul des conduites @’Eau. Par Grorces Darirs, Con- 
ducteur au Service des Eaux de Paris, Licencié és-Sciences, 
Paris : Gauthier, Villars et Fils, Masson et Cie. Tous droits 


COMMENCING with the various problems attending the 



















similarity still more exact. The only differences worth noting | at an altitude sufficiently elevated to permit of feeding 
are: First, the substitution of the steam reversing gear used in 
Belgium for that employed on the Caledonian line—this being 


the highest cistern or tap in any house, which will 
demand a head on the top of some 33ft. to 64ft. But in 
villages and suburbs where the buildings rarely attain to 
more than one storey and the ground-floor in total 
height, a pressure of from 40ft. to 50ft. at the ground 
level will more than suffice. When the houses are three 
and five storeys high, these pressures must be increased 
to 80ft. and 120ft, respectively. 

This little volume is one of the series published by the 
“ Encyclopédie Scientifique des Aide. Memoire,” and 
fulfils its object satisfactorily. It is to be regretted that 
in some of the cuts—Fig. 12 for instance—the lettering 
and figuring are so exceedingly minute that it is very 
difficult for a person of even good sight to decipher them 
without the aid of a lens, Otherwise the get up of the 
book is creditable enough. 
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First Stage Tnorganic ¢ hemistry—practical— Sor the Elementary 
Examination of the Science and Art Department, By Frederick 
Beddow, D.Sc., Ph. 0. London: W. B. Clive,—A capital little 
laboratory manual. The instructions and the sketches are clear, 
and the arrangement throughout is systematic. The simple 
quantitative experiments, and the introduction to systematic 
analysis, should Prepare the student well for his entrance into 
higher fields of research, 
BOOKS RECEIVED. 

Lean’s Royal Navy List, No, 84, October, 1898, Published 
quarteriy by Lieut.-Colonel Francis Lean (retired full ray), 
R.M.L.I. London: Witherby and Co. Price 7s. 6d. 

Redress by Arbitration: A Digest of the Law Relating to Ajhi- 
trations and Awards, By H. Foulks Lynch, solicitor. Third 
Edition. Revised by D. F. de l’Hoste Ranking, M.A. LL.D, 
London : Effingham Wilson, Price 5s, 
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SAFETY COLLAR FOR EMERY WHEELS. 








It is unnécessary to say much about the accompanying 
cut. Its application and utility are obvious. So many 
terrible accidents have occurred from 
bursting grindstones and emery wheels 
that any simple device which would 
Prevent their occurrence must be 
cordially received. This arrangement 


which does not necessitate the square 
shoulders, and is probably 
better on that account. The 
same end is gained by 
making the wheel narrow 
from the centre to the peri- 
phery, and using concave 
plates made to fit, 


—————— 


THE HERTFORDSHIRE County CoUNCIL 
have decided to memorialise the Local 
Government Board, complaining that 
serious injury had been done to the 
water supply of the county by the 
enormous quantity daily abstracted from 
it by the London water companies, Sir 
John Evans stated that the Chadwell 
spring had failed, and the great spring 
at Woolmers Park, which formerly 
discharged over 1,000,000 gallons a day, 
had gone dry, in addition to which other 


heads of rivers were lower down the valleys than they had ever 
been known before, Numerous wells on the highlands were com- 
letely dry, and the bore pipes in watercress beds had ceased to 
discharge. The Council also gave instructions for evidence to be 
collected as to the condition of the springs, rivers, and water 
supply generally, to enable it to secure protection. 


Nava. ENGINEER APPOINTMENTS, —The following appointments 
have been made at the Admiralty :—Fleet Engineers : Hugh 
Hawkins, to the Victory for the Canopus, to date October 22nd : 
William H. Michell, to the Edgar. Chief Engineers: Alfred Hart, 
to the Severn for the Circe, to date October 17th ; David Peacock, 
to the Alacrity, Engineers: J, A, Hibbard, to the Vivid, for 
Training School for engineer students, to date October 17th ; 
William W. Hardwick, to the Vivid, additional! for the Sheldrake, 
all to date November Ist ; Ernest A. W. Head, to the Daphne, 
undated ; Walter E. Townsend, to the Pigmy ; Edward Chisman, 
to the Plover ; Charles F. Dunn, to the Redpole ; Percival R. T” 
Brown, to the Galatea, all to date November ist. Assistant Engi- 
neers: Archibald H, Collins, to the Alacrity ; Percy F, Griffiths, 
to the Daphne, for temporary service ; John §, Sanders, to the 
Pembroke for the Gleaner, undated ; Charles J. M. Wallace, to the 
Benbow. Probationary Assistant Engineer : Thomas E, F. Lilburn, 
to the Edgar, to date November Ist. Artificer Engineer : George S, 
Orchard, to the Vivid, additional for the Sheldrake in reserve, to 
date October 15th. 


ELECTRIC TRacTION IN SourH-East Lonpon,—A scheme has 
been prepared by the South-Eastern Metropolitan Tramways Com- 
pany for the introduction of an underground conduit system of 
electric traction on its existing lines, and on certain extensions 
which the directors are desirous of carrying out, _At present the 


carrying out the system. In reply to an inquiry as to the condi- 
tions upon which the company would be prepared to do the work, 
the company, having in mind that an expenditure of at least 
£200,000 would be incurred, proposed that the Council should give 
its consent on condition that its compulsory purchasing power 
should not be exercised until thirty years from the Passing, say in 
1899, of the Act authorising the extensions and the use of electric 


wer. As the company’s existing lines within the county will 


? 
would defer for a long period the acquisition by the Council of the 
whole tramway system of London, the County Gouncil on Tuesday 
last declined to consent to the application being made to Parlia- 
ment on the terms proposed by the company, 
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LEYLAN STEAM VAN 





KRIEGER ELECTRIC VAN 


HEAVY MOTOR-CAR TRIALS IN FRANCE. 
AFTER the trials of heavy mechanical vehicles that were 
held a year ago in the neighbourhood of Paris it was seriously 
doubted whether the progress being made in steam and 
petroleum vans was sufficiently rapid to warrant an annual 
repetition of the experiments, but the behaviour and character 
of the vehicles taking part in the second trials this week have 
shown that even in the space of a twelvemonth a great 
advance has been made, in certain respects, in the application 
of mechanical power to road cars for passenger and goods 
transport. It must be confessed, however, that the progress 
is notable not so much in the improvement of old types of 
heavy vehicles as in the creation of new ones. Among the 
seventeen cars running in the trials seven were propelled by 
the same systems as were presented a year ago—that is to say, 
a steam omnibus, tractor, lorry, and brake manufactured by 
De Dion et Bouton et Cie., a petroleum goods delivery van by 
the Société des Anciens Etablissements Panhard et Levassor, 
and two petroleum cars by De Dietrich et Cie., of Luneville. 
All the other vehicles took part in a public competition for 
the first time. 


petroleum omnibus by Roser et Mazurier, an omnibus by 
the Société des Générateurs Serpollet, and a Leyland van and 
lorry entered by the Automobile Association, Princes- 


road, Holland Park-avenue, W., all three working with liquid | 
fuel, and four electric vans constructed by the Compagnie | 


Générale des Transports Automobiles, Mildé et Mondos, the 
Société des Electromobiles, and the Société des Voitures 
Electriques Kriéger. The three routes taken were the same 
as those followed last year. The A route, having a length of 
26 miles, was chosen to include a long stretch of undulating 


These were, a petroleum fire-engine and a | 
lorry manufactured by Cambier et Cie., of Lille, and a| 


HEAVY MOTOR CARS 


—— 


























macadam from St. Cyr by way of Noisy-le-Roi to Saint 
Cloud, the heavy traffic near Paris, and the badly-paved up 
grade, about four miles long, on the return to Versailles. 
The B route was 29 miles in length, and comprised the bad 
granite setts along the Seine, the heavy traffic at the Porte 
Maillot, and a long climb of one in ten up the Cceur-Volant. 
The C route, 41 miles long, by way of Dampierre, Cernay-la- 
Ville, and Palaiseau, was much easier going, but the gradients 
were sufficiently steep to test the efficiency of the engines, 
and the granite setts of Chevreuse et Palaiseau brought out 
the qualities of the vehicles themselves. 

At the last year’s trials the coke-fired steam cars carried 
everything before them, and the petroleum vehicles only just 
managed to save the honour of the spirit engine as a pro- 
pelling mechanism for cars with a load of not more than a 
ton. On the present occasion the De Dion cars found com- 
petitors in the electric vans and in the steam vehicles fired 
with liquid fuel, while the petroleum cars showed up much 
more prominently than a twelvemonth ago. It is unneces- 


| sary to deal at any length with the De Dion vehicles, as there 


is no change whatever in their mechanism, except that the 
power has been increased from 25 to 30-horse power. Theomni- 
bus ran at high speeds, but as the consumption on the C route 
was 264 kilos. of coke and 985 litres of water, it does not, in com- 
parison with last year, show further economy. Nevertheless 
the omnibus ran all through the trials without a hitch. The 
steam lorry met with an accident through the gripping of 
the engine, and caused a delay of a couple of hours, but it 
completed the other five journeys in fairly good time. The 
tractor broke down after running twice. The brake carrying 
about thirty passengers was the one which recently ran from 
Paris to Aix-les-Bains and climbed up the Grande Chartreuse. 
Its consumption during the trials was about the same as that 





JENATZY ELECTuiC VAN 


of the omnibus. As we have said, the only change in the 
De Dion vehicles has been the fitting of engines of greater 
power, and this has been done apparently not merely in 
order to have a margin for hill climbing, but to attain the 
highest possible speed, any inereased steam pressure that 
may be required in an emergency being obtained by means 
of forced draught. So far as experience goes this does not 
seem to be any serious drawback for the passenger vehicles, 
but in the case of lorries carrying a couple of tons or more 
any attempt at high speed undoubtedly constitutes a danger, 
and the heating of engines and the breaking of wheels and 
axles are the penalty that French makers have to pay for 
endeavouring to deal with the problem of goods traffic upon 
too big a scale. 

One of the most interesting features of the trials was the 
presence of the Serpollet and Leyland steam cars fired with 
oil. The Serpollet omnibus had been specially constructed 
for this event, and is of a purely experimental character. It 
is built upon almost exactly the same lines as the well-known 
tramcars devised by M. Serpollet. The suggestion had often 
been put forward that the Serpollet system of flash boiler fired 
with crude petroleum was more suitable for road vehicles 
than heavy tramcars, and the performance of the omnibus 
was accordingly watched with the closest interest. In run- 
ning order the vehicle weighs 54 tons, it carried sixteen 
passengers, and 300 kilos. dead weight. The generator, with 
a heating surface of 74 square metres, is situated behind the 
driver, and the crude petroleum enters the burner, to which 
access is got at the side of the vehicle, through six orifices at 
an air pressure of a lit{le more than a kilo. The flame is a long 
one, and extends the whole length of the boiler. The crude oil 
is contained in a cylindrical tank at the rear of the vehicle 
with a capacity of about 22 gallons. Developing 15-horse 
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the two-cylinder horizontal engine is geared by spur 
"heels on to a shaft at the back of the rear driving wheels, 
whethich the power is transmitted by chains. This arrange- 
to br is, we were told, merely a temporary one, and is to be 
ified to suit the new types of vehicles. On the C route 
. an for nearly an hour before it was stopped on an up 
de. The brakes brought it to a standstill with a very 
a ht backward movement, and after a short interval it 
pe up hill again as soon as steam was admitted into the 
pe For most of the time there was a trail of steam 
rx wake, and this matter, though of vital importance in 
ii Jand, is so far tolerated in France that it is held to bea 
vomparati\ ely small factor in the trials. At Vaumurier, where 
stoppage Was made to take in water, there was alittle difficulty 
rs getting the car to start on the granite setts up hill, but 
one under weigh it went up the long gradient at about four 
miles an hour with the steam gauge registering from 15 to 18 
atmospheres. The car descended the long and winding 
radient to Dampierre at a speed which would have been 
highly dangerous if it were not for the steadiness of the steer- 
ing and the application of the brakes now and then to keep 
the vehicle well in hand. Along the flat the car ran with a 
fairly constant pressure of 10 to 12 atmospheres. In climb- 
ing long hills the car went up in a series of sprints. This 
was apparently caused by the slowing down of the engine 
checking the action of the injector, and the hand pump had 
to be used now and then to get up the necessary pressure. A 
few miles from Versailles it was found that the engine had 
become heated, and a stoppage was necessary to cool it. On 
tarting the omnibus reached Versailles without further 


power, 


the car T 


re-s 
4 hours 36 min. The consumption of water was 158 gallons, 
and of crude petroleum 224 gallons. In the steam generating 
tests, the time that elapsed from the lighting of the burner 
to the raising cf steam to normal pressure was thirty-five 
minutes. 


incident, having covered forty-one miles in the net time of | 
| As the exhaust is expelled from the spirit engine it enters 


vehicles was fitted with an engine of about 9$-horse power. 
They are built upon the Amedée Bollée system, which was 
fully described in our account of the trials last year. There 
is no alteration in the mechanism, but the fitting of a more 
powerful engine has enabled the car to run more regularly, 
though the indispensable use of the change speed gear still 
makes progress up hill rather slow. Nothing has been done 
to lessen the noise and jerking caused by changing speeds, 
and the vibration of the engine is still too marked to be 
pleasant. On the C route the passenger van carried thirteen 
passengers, and accomplished the forty-one miles in from 
7 to 74 hours. The only incident on the route was the 
slipping of the transmission belt, and a considerable time 
was spent in tightening it up. The consumption for the 
distance was 54 gallons of petroleum spirit and 13 gallons of 
water. The Panhard et Levassor goods del'very van, carry- 
ing a ton dead weight, was fitted with an engine of 8-horse 
power. The vehicle accomplished all six journeys without a 
hitch. The engine ran smoother and steadier than at former 
trials, but so far as consumption is concerned there does not 
appear to be any notable difference. The only other petro- 
leum vehicles were the Cambier lorry and fire engine and the 
Roser - Mazurier omnibus. The former were propelled by 
engines of the Benz type, and made only an intermittent 
appearance. The Roser-Mazurier omnibus carried eleven 
passengers, and deadweight to represent a gross charge of a 





| 


| compression. 


Te generator produced 13 kilos. of steam, super- | 


heated at 300 degrees Centigrade, for 3 kilos. cf crude | 


petroleum. ; 

Two Leyland vehicles were presented for trial by the Auto- 
mobile Association 
trials, and a light van recently constructed. 
delay in transport they did not arrive in time to run on the 
first day. The lorry made a very disappointing show. It is 
supposed that the engine must have become strained during 
shipment, but whatever 
may have been the cause 
it travelled at such a 


the lorry which took part in the Liverpool | 
Owing to a} 


ton. The engine of 94-horse power has been devised to 
utilise the heat of the exhaust. It is a combination of a 
spirit and air engine, and is constructed with three 
horizontal cylinders, the central one, for the utilisation of 
the hot gases, being about twice the diameter of the others. 


the central cylinder and mixes with the air already under 
The expansion drives back the piston when a 
part of the air escapes by the exhaust valve, and the rest is 
again compressed for a further mixture with the gases from 
the explosion chambers. On the C route the engine ran well 
until towards evening, when progress became extremely slow, 
and it was under cover cf darkness that the omnibus reached 
Versailles. The hills were taken in a fairly satisfactory 
manner, and the omnibus would doubtless have accomplished 
a much better performance if it were not for the weak steer- 
ing gear, which at one moment nearly resulted in the vehicle 
and passengers being precipitated a hundred fect or so into a 





desperately slow pace 
the first time it went 
out that, after going 
two miles, it was deemed 
advisable to turn back, 
and the Jorry was with- 
drawn from the trials. 
The van, propelled by a 
6-horse power engine, 
weighs one and a-half 
tons in running order, 
and carried four passen- 
gers and 450 kilos. of 
dead weight. On _ its 
first journey the vehicle 
did not run so well as it 
ought to have done, 
presumably through a 
defective burner. Not- 
withstanding the trying 
nature of much of the 
A route, the van went 
fairly well, though the 
jolting over the granite 
setts was anything but 
comfortable, and the 
passengers were soon 
smothered in dust. Be- 
yond Rocquencourt an 
up grade of soft yielding 











soil and newly laid stones 
tested the vehicle to the 
utmost, but it went up 
on the first speed gear 
ata steady rate. From 
Roquencourt to the Porte Si. Cloud and back to Sévres 
the van travelled splendidly at close on nine miles an 
hour, but once on the granite setts the jolting burst the 
burner and it had to be replaced. On the following 
days the van behaved much more satisfactorily. On the 
C route it went up the very trying stretch of badly paved 
hill at Vaumurier at 54 kiloms. an hour, and on the flat the 
pace rose to nearly 12 kiloms. Alike on the up and down 
grades the van responded well to the brakes, and on the 
Dampierre incline it stopped in its own length when travelling 
at more than 12 kiloms. The consumption for 41 miles was 
40 gallons of water and 8 gallons 1 pint of oil. During the 
evaporation tests it took thirteen minutes from the time of 
lighting the burner to get up steam to the normal pressure 
of 200 lb. The amount of water vaporised in an hour was 
144 gallons with a consumption of 1 gallon 5} pints of oil. 
In the lorry, with an engine of 9-horse, the time occupied in 
getting up steam was thirty minutes, and in an hour 3-39 
gailons of oil evaporated 28 gallons 7 pints of water. For 
the purposes of comparison the evaporative tests were some- 
what misleading, as while certain vehicles were tested 
immediately on returning, when the boilers were still hot, in 
others the boilers were quite cold. Again, it appeared that 
some of the boilers were at work for two hours, when the 
results in the second hour would necessarily be an improve- 
ment on the first, thus getting a better average than in the 
case of engines which only ran for sixty minutes. This, 
however, depended upon the competitors themselves. 

The petroleum motor is a useful auxiliary that, while not 
possessing the reserve of power available in steam and elec- 
tricity, has yet found a very large scope of utility. There is 
no longer any doubt that for certain classes of light vehicles 
the Spirit engine is the most convenient and economical, 
and even for goods vehicles there are circumstances where 
petroleum is the only propelling agent that can be used. An 
illustration of this was seen in the two petroleum cars pre- 
sented by Dietrich et Cie., of Luneville. These vehicles, one 
for passenger and the other for goods transport, had been 
Constructed for the Société des Transports du Soudan 

Tan¢ais, and are shortly to be sent out to Senegal, where 
they will be put into regular communication with the Niger, 
Over a distance of 400 kiloms. The running of these cars 
was witnessed by M. Trouillet, the Minister of the Colonies, 





| of Fulmen accumulators. 


PANHARD AND LEVASSOR VAN 


valley. After this exciting incident the passengers preferred 
to descend all the hills on foot until the steering rod had been 
straightened. On the fifth day of the trials the car capsized 
on the down grade near St. Cloud. It was running at too 
rapid a rate on the greasy road when the driver suddenly 
applied the brakes; the cars slewed round across the road, 
and being on a rather steep incline, the displacement of the 
centre of gravity, as well as the momentum, caused it to 
turn over. The vehicle was smashed,.and two of the 
passengers were rather badly injured, one breaking his collar 
bone. The engine was economical, and consumed three 
gallons of spirit on the A route and four gallons on the C 
route. 

The participation of the electric cars in the trials was 
merely tentative, and the makers themselves did not 
expect that they would be able to compete with steam over 
such long distances. These vans were designed for suburban 
traffic, which is all that they can for the moment cope with. 
It is intended next year to choose a special route for the 
electric cars that will fulfil as much as possible the conditions 
of town and suburban goods transport, and presumably they 
will always be within easy reach of re-charging stations. 
Notwithstanding the drawbacks of country traffic some of 
the electric cars performed very satisfactorily. The Jenatzy 
van of the Compagnie Général des Transports Automobiles is 
of the same system as the cab which took part in the recent 
Paris trials, except that it has no change speed gear. The 
gross weight was 4500 kilos., including 1500 kilos. of dead 
weight and four passengers. The batteries of Fulmen accumu- 


| lators weigh 1200 kilos., and the inventor claims that with 


these the van can run 120 kiloms. On the C route—41 
miles—the consumption was 20 and 21 kilowatts. Witha 
discharge of 28 to 30 ampéres the vehicle ran at 12 to 13 
kiloms. an hour on the level, and on the up grades the dis- 


| charge was 70 ampéres and the speed 7 kiloms. an hour. 


The average voltage was 82. The van accomplished all 
six routes without incident. The Suciété des Electromo- 
biles presented a van upon the Bersey system with a battery 
It completed five out of the six 
journeys. The Kriéger van was not ready before Monday, 
so that it was only able to cover the three routes once. 
As with rearly all the French electric cars, the energy 
was stored in batteries of Fulmen accumulators. The 


and M. Félix Dubois, the explorer, who is responsible for this 4 weight of the vechicle was 2500 kilos., including 600 kilos. of 


Introduction of motor cars into West Africa. 





Each of the | dead weight. 


On the A route the average rate of discharge 





was 24 ampéres at 85 and 86 volts, and the consumption was 


6 kilowatt hours. M. Mondos, one of the constructors of the 
Mildé-Mondos van, claims to have built the first electric road 
vehicle, and, in association with M. Mildé, he has for many 
years past been giving attention to electric cars. It was 
hoped therefore that the van presented by this firm would 
give excellent results, but unfortunately it entirely failed to 
come up to expectations. The carriage work is of the highest 
class description and is fitted with a Duplex motor, the power 
being transmitted by chain from a very small pinion on the 
countershaft to the rear driving wheel. There were two 
batteries, one containing Mildé accumulators and the other 
Fulmen, moreover, one of the batteries was old and the other 
new. To make matters worse, the accumulators polarised 
through bad charging, and for most of the time the van was 
in the tent undergoing repairs. The only time it finished a 
route it was followed by a portable engine with a dynamo, 
and this precaution was a wise one, for the batteries had to 
be re-charged on the road to enable the van to return to 
Versailles. 

The greatest interest was taken in the trials by delegates 
from local bodies all over the country, and the Minister of 
War ordered a large number of officers to follow them with a 
view to ascertaining whether motor cars could be profitably 
employed for military purposes. For some time past one or 
two Scotte road trains have been used for the transport of 
artillery. In many respects the trials have been very 
instructive, and we propose to reserve our conclu:ions for 
another article. 








DOCKYARD NOTES. 


In face of the present ‘strained relations” with France, 
the weekly letters from French arsenals in Le Yacht assume 
a very special interest. On the whole it cannot be said that 
they give very much support to the sensational stories that 
the newspapers have published. Activity there certainly is, 
but on referring to back numbers we find that, mostly, this 
‘activity’ began long before Fashoda came upon the fapis. 
This week the prevailing sentiment leads the Toulon corre- 
spondent to remark, ‘“‘ These things, rightly or wrongly, are 
attributed to the present attitude of the English,” that is 
all. The inference is that, if France means war, she has 
meant it for some considerable while, and that if there are 
warlike preparations, the present state of affairs is not the 
main cause. 








THE Daily Graphic for October 25th contains what purports 
so be the French plan of campaign in the event of war. The 
plan is briefly to be described as a “ playing Cervera on the 
grand scale.” The Bouvet class—all swift vessels—are to 
operate, not in the Mediterranean—where we might expecr 
them—but in the Channel. There is a good deal of pr 
bability in such an idea ; and the proposed running fight |: 
certainly one for which French ships are well fitted. We 
may yet have to pay dearly for our “‘soft-ends,” which naval 
men so distrust. The proposed métier in action of the French 
ironclads—all their tactics directed to the destruction of our 
unprotected bows—should be, in a way, pleasant reading to 
Sir E. J. Reed, who was once almost alone—saving for the 
opinion of naval officers, which hardly counts—in his condem- 
nation of the unprotected ends. Sir Edward Reed may have 
occasionally gone to extremes in his line of argument, but one 
has only to study the plans of the Canopus class to see what 
was his opinion some years since is now accepted as some- 
thing like an axiom. 





Tue 27-knot destroyers in the instructional flotillas are to 
be replaced by the 30-knot boats. Of course, the “‘ war scare’ 
is the nominal cause—but we doubt it. The public fail to 
understand that we need no grand preparations, the ideal in 
our Navy being always readiness for war. On the other 
hand, certain minor but essential preparations are without 
doubt being made against possible eventualities. These, 
being of a nature little noticeable, attract no attention what- 
ever from the folk who discover all sorts of signs in the most 
elementary and everyday occurrences. There is a joke 
current in Portsmouth to the effect that a London newspaper 
man loose in the dockyard discovered a sign of coming war 
in the sight of several hundred dockyard “ maties * running 
across the yard. His knowledge of local geography did not 
embody a knowledge that this way led to the Unicorn Gate, 
and that the men were merely going off work! 





On its way to Arosa Bay the Channel Fleet encountered a 
very heavy two days’ gale. All the ships had some slight 
damages to report after this experience in the Bay of Biscay. 
The great thing noted, however—and it was watched and 
noted on with considerable interest and care—was that all 
the guns could have been fought. Buta battle under such 
conditions would have been a terrible affair; all the ships 
were showing their bottoms below the armour. 





A CORRESPONDENT Calls attention to a recent note in this 
column concerning the Pedro d’Aragona—said to have been 
purchased from Spain by the Argentine Republic, and 
re-named the Rividavia. Our correspondent says “ the 
Spaniards had an excuse for not paying Italy for her, as the 
ship never existed.’ We confess to an exceeding perplexity 
here. That most cautious of naval annuals—Brassey’s—both 
for 1897 and 1898, has listed the Pedro d’Aragona as a Spanish 
ship. Le Yacht has mentioned it likewise, and Le Yacht 
bears a very high reputation for accuracy. This Pedro 
d’Aragona appears to be identified with a Varese. The con- 
fusing element is that the Italians have been very busy build- 
ing Garibaldis and Vareses, each as sold being replaced by 
another of the same name. So far as we can ascertain, the 
ships of this class are as follows :— 

New name. 


Original name. Present owner. 


Giuseppe Garibaldi.. Garibaldi Argentine 

<r eee San Martin .. Argentine 

Giuseppe Garibaldi II. .. Cristobal Colon.. Sunk (ex Spain) 
? Garibaldi Se tee Pueyrrdon.. .. Argentine 

Varese lI. .. Belgrano Argentine 

a Rividavia .. Argentine 


There is nodoubt whatever, so far as we can tell, about the new 
names. We have queried such of the original names as appear 
doubtful. Perhaps our correspondent will be kind enough to 
verify the queried names or correct them. The matter is one 
of some interest, since the ships have great offensive qualities 
and no mean defensive ones—one ship more or less of the 
class would make a great deal of difference to any fleet. The 
Rividavia is the ‘‘ dark horse.” It is a “chestnut” almost 





that the Turkish navy assumes its numerical importance on 













426 


THE ENGINEER 


Oct. 28, 1898 








paper in great measure because the Sultan has a playful| The value and quantity of fuel delivered to the destructor is— 


trick of re-naming his warships now and again, so that some | taking the vestry clerk's figure—18,842 tons of refuse :— 











——=—=—=—_~ 
Now it is to be supposed that the driving wheel ; 
drawing a train from Euston to Rugby = Crewe pe pw gine 
the same number of revolutions between the two stations = Just 


of them have got to stand for two or possibly three ships! Is | wae Va. 5 . . t 
the Rividevia mocely one of the iar tee re-named ? : | Page 350—coal 315 tons. . 278.19 8 _| the journey be accomplished at the rate of thirty or at the rates 
» 833—,, S4tons .. .. 46.16 0 | sixty miles per hour, Therefore the cylinders will be filled "4 
$23—coke 33 chaldrons 1417 0 steam the same number of times whatever be the speed maintaing 
Se .. so ie : era during the journey. 
Apropos of this subject, a twelvemonth or so ago a Madrid £340 12 8 But if the diagrams taken at sixty miles per hour w 


firm published a book of more or less indifferent drawings of 
the Spanish fleet. In it were quite detailed drawings of a 
first-class battleship, a very fine cruiser called Reina Regente 


after the one that was lost, and a sprinkling of minor craft. | 


Where are these? The current Naval Pocket Book gives 
Elswick, the 11,000-ton battleship ‘‘ X "’—to be completed 1897— 
the Reina Regente, same place and date ; a 6500-ton cruiser 
*Z,” projected at Clydebank, armoured cruiser ‘‘ X,” building 
—place not specified, but tonnage given as 10,500—and an 
“X"” of 1800 tons building in England, to be completed 


Against the vestry clerk’s £279. 


I now come to the financial results of the running—March 25th, 
1896, to March 25th, 1898—of the electricity works, with the repay- 
ment and interest of capital, which show a loss of £1281 19s, 4d. 
—page 363—from March, 1896, of which £1255 8s, 2d. was paid out 
of the rates ; but after paying all charges at March 25th, 1898, and 
allowing for the repayment of £1255 8s, 2d. to the general rate 
account, there isa ‘‘ net loss” of £474 7s, 2d., thus showing that in 
electricity supply the authority have a valuable undertaking, but 


this does not appear to be the case when the dust destructor is 


taken with it as a joint scheme. 








leaner than those taken at thirty miles per hour, it follows ae 


less steam would be used on the journey, and theref; 
consumed, so that—we may for the ae be ignore the Roce ne 
wear and tear of rolling stock when run at high speeds—it w, 
be cheaper to run a train from Euston to Rugby or ou 
at sixty miles per hour than at thirty. But in ‘your a 
on ‘* Railway Speeds” in your last issue it is stated ‘that thi 4 
flatly opposed to all experience. The increased wear and Pee z 
rolling stock must then be the sole reason of the increased work . 
expenses of a fast train over those of a slow one, 2 
n the same article as that just referred to it is stated that the 


1899. a We have not the Sp anish book before us now, but, | cause of unpunctuality in the train service of this country js ay; 

speaking from memory, the details it gives correspond to those | The dust destructor maintenance cost (page 328) ££ s. d. planned time-table, Perhaps it is. But what does a well. vd z 
here quoted from the Naval Pocket Book, 1898. The Naval shows a total of we 4t ies oe om os oe GOR SS | time-table mean! There are in this country some thee 
Annual, 1898, gives the Reina Regente as building at Ferrol, Lama quamelvevemmect 4... 1. +. + os SO © fairly important stations, and every one living in the neighbourh. i 
and cautiously speaks of the 11,000-ton battleship as “ pro- Sen ea re ne ne, Ae ie aT 3,952 9 5 of any one of these requires that he shall be able to leave that 
jected.” It would be interesting to know where “ projected ”’ | Barging saved (per the vestry clerk) 18,842 tons 2,004 0 0 ticular station at several convenient times in the forenoon, and 


really ends and existence actually begins with these Spanish 
ships. 





THERE is to be a substantial addition to the Navy, and | 


already tenders have been invited from the shipbuilders of the 
Clyde. The addition will consist of four battleships com- 
plete with engines of 18,000 indicated horse-power; two 
cruisers, with engines of 30,000 indicated horse-power; and 
twelve torpedo boats. The whole of these will be built by 





Total cost of disposal (exceeding the old system by) 1,048 9 5 
But the electricity accounts show alossof .. .. 474 7 
Leaving a total loss on the joint scheme of .. £1,522 16 7 


The vestry clerk states a profit of £1268 17s. 9d.—page 2. Who 


| is correct / 


But another curious feature presents itself, viz., the average of 
the total cost of the Dusting and Scavenging Committee's accounts 
for 1894 and 1895, 1895 and 1896, 1896 and 1897 was £18,563—see 


| page 401—whereas in 1897-98 with the dust destructor it was 


journey to any other at a speed of from forty to sixty miles 4 
hour. He must not have to wait more than a few minutes rn 
connection at any junction, and no train by which he performs ote 
part of that journey must be kept waiting a single moment for red 
other train. It is also necessary to fit in a frequent local servieg 
between stations of less importance. Since one of your corte. 
spondents thinks that the nom de plume of * Festina Lente” js only 
fit for a Spaniard or a Turk, I beg to use the German equivalen{ 
and to sign myself EILe Mir Wet, ’ 
Norwich, October 16th. F 





\\ 


contract, with the exception of the hull of one of the cruisers, | £95 398. This increase of £3825 requires a careful investigation by 
which is to be constructed at the Government yard at Pem- | the ratepayers. Again, I note that the street lighting in 1896 and 
broke. | 1897 was £6379, but with the electric lighting in 1897 and 1898 it 


Sir,—One would not mind dogmatic letters all turned out of 
the same mould on some open question, but when they deal with 











CAST IRON LIGHTHOUSE. 





Two cast iron lighthouses are to be erected next year at | 


Okso and Utvar, on the Norwegian coast, respectively. They 
will be 26 metres high each, and 8°30 metres largest outside 
diameter of flanges, tapering to 4°50 metres at the top. Each 
tower will consist, besides the basement ring, of sixteen 
sectional rings of cast iron bolted together, and each ring 
will be composed of twelve plates. The thickness of the 
plates for the bottom ring will be 30 mm., for the other 


























courses 26 mm. The construction of these rings will be 
understood from the drawings. In every alternate course 
there will be two windows. The construction of the frames 
is shown by detail drawings. One sash of each window will 
open ; a gutta-percha edging will make it water-tight. Round 
the top of the tower will run a gallery, supported on sixteen 
brackets ; a winding staircase will give access to this gallery 
and to the lantern. We illustrate the lighthouse on page 427. 








LETTERS TO THE EDITOR. 
(Continued from page 414.) 





THE SHOREDITCH DUST DESTRUCTOR. 

Sik,—So many conflicting statements have been made respecting 
the financial success of the Shoreditch dust destructor for gene- 
rating steam for electric lighting, that a copy of the authorised 
and duly audited vestry accounts, showing what I take to be the 
true version of the facts, will be welcome to those who are 
interested in this municipal problem, which undoubtedly has yet 
to be satisfactorily solved. 

I notice that the statements of the vestry clerk in his report on 
page 2 of the volume are not borne out of the figures in the 
authorised accounts, and are consequently misleading, and 
calculated to do municipal government considerable injury. 

The vestry clerk states ‘‘ that 18,842 tons of refuse have been 
destroyed ”—the surveyor states 18,378, page 188—‘‘in nine months, 
and the heat produced therefrom and from an expenditure of coal 
costing £279 (‘) has thus produced all the steam required for the 
generation of 491,107 Board of Trade units of electricity.” He 
also states that ‘‘ the chief electrical engineer makes the total] cost 
of the destruction amount to £2837, including repayment and 
interest on capital, whereas under the old system of barging it 
would have cost £2904 to have disposed of such refuse ;” and he 
further states, ‘‘ after allowing therefore out of electricity profits 
£2192 for repayment of interest and capital, and £500 for the cost 
of steam, there is a net profit, including the saving of previous 
expenditure on the joint schemes for the first nine months of work- 
ing, of £1268,” 

! have carefully examined the audited accounts, and find the 
following quite different statements occur. Which are correct? I 
prefer the latter. 








was £7916, showing an increase of £1537, which would make the 
electricity works into a heavy luss, an increase of light in the 
streets being the only advantage gained for this extravagant 


| burden. 


Taking the destructor accounts, I find that a guaranteed state- 
ment was made by the contractors—see engineer's printed report 
on tenders—that the labour and maintenance for the destruction 
of 20,000 tons of refuse per annum would be £1700. The stokers’ 
wages alone—see page 323—exceed this amount by £393 
for 18,842 tons, and taking the total cost of maintenance at 
£3952 9s. 5d., it exceeds 43, 2d. per ton disposal including barging, 
or without barging of clinkers, 3s. 9d. per ton. 

I am aware that there is an initial expenditure in these amounts 
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which will not recur, but I note also no amount for depreciation is 
allowed in either case. 

I have left the engineering side of the matter to be discussed 
in some other way and season, but the figures in the costs show 
clearly the leakage, and this is particularly seen in the units 
generated, as out of the total of 491,107 no less than 156,725 are 
used on the works, and 50,087—see page 366—are not accounted 
for, which means that only three-fifths of the energy generated 
produce any revenue. 

Although these are the results from this individual plant, I do 
not infer or wish to be understood that al! destructors are and will 
be financial failures, Far from it. I believe that this object 
lesson shows glaringly the faults which may be remedied, and that 
1s, 6d. per ton for disposal without clinkers may be achieved. St. 
Pancras is near this now, thanks to Mr. Morley. 

I notice some remarks have been made as to the results of 
twelve months’ working—June, 1897, to June, 1898. These 
figures are not published, therefore I cannot deal with them. 
Being a vestryman of St. Marylebone, I have analysed these 
figures as being of special interest and instruction, in view of the 
possibility of this vestry also embarking on a similar project. 

To sum up the results as set forth in the accounts, I am of 
opinion that the extra lighting in the streets is not worth £1537, 
therefore, the charge per unit to that department is much too 
heavy, and fully two-thirds should be surcharged the electricity 
accounts and some of the dust destructor. Maintenance—as coal 
stoking—and the carting of all clinkers, and the barging of 4712 
tons of clinkers, &c.—page 323—should also be charged to the 
electricity accounts in contra for the heat supplied as well as an 
absolute value, when something like the real cost of working of the 
joint scheme could be arrived at. T. W. BAKER, 
Broad-street House, E.C., October 10th. 





RAILWAY SPEEDS. 


Str,—There have recently appeared in your journal several 
articles, as well as some animated correspondence, on the subjects 
of ‘* Train Resistance” and ‘‘ Railway Speeds.” I have just read, 
for the second time, the article on the former question which 
appeared in your issue of September 23rd. The second sentence 
in that artiele is as follows:—‘‘ We said that as far as our expe- 
rience went, the diagrams taken from locomotives running at high 
velocities were always smaller in area—leaner—than those taken 
at low speeds,” 


matters of fact and are of such a nature as to mislead on a ques. 
tion of current history one feels bound to try a douche of cold facts 
to brace up the subject again. 

Mr. Stretton says—page 401—‘‘There is not a railway director 
or official in the kingdom who would think of giving a driver 
instructions to pick up a minute. . . .” Ican state from my own 
personal knowledge that the directors and general managers of 
many railways not only expect and direct their drivers to make up 
lost time—provided they do not exceed the special speed limits at 
curves, Xc,--butalso that, thesuperintendentsand locomotive depart. 
ments take care that it is done ; and, further, that anyone watch. 
ing the running of the trains on our main lines can see instances 
in plenty any day where it is done. 

I have never yet met a railway man, of any grade, who took 
Mr. Stretton’s interpretation of Rule 145a. And why should they, 
seeing there can be no danger in any speed, however high, except 
at curves! 

Within the past few months | was present when the general 
manager of a line, not given to much energy himself, exhorted the 
driver to make up as much time as possible before the next stop. 
I was in the train, and we ran much under booked time, and I was 
present when the driver, coram publico in the dining-car, ex- 
plained to the general manager, with evident sadness, why he had 
not—owing to circumstances—done better. 

Within the past week the superintendent of the line of another 
company asked me whether I did not think greater punctuality 
had not ensued on his line by a more vigorous making up of time, 
&c., in consequence of getting rid of an old lot of men and getting 
new blood, 

The day after | was present when two general managers —neither 
of them the one mentioned above—were talking of train running 
ina joint through route, and when one complained of the extra 
work put on to his men by the other handing over the through 
trains late, the soft answer which turneth away wrath was thus 
made: ‘‘ But you see, we can always trust you to make up the 
time in your running.” 

It seems hardly necessary for me to support such a good 
authority as Mr. W. C. H. Church in his protest against Mr. 
Stretton’s extraordinary dicta on the law of manslaughter—or 
culpable homicide, as our Scots’ law has it—but ones legal side is 
moved to indignation to see the loose way in which Mr. Stretton 
drags it in as a sort of visionary penalty for disobedience to his 
private interpretation of Rule Tada. Luckily for the freedom of 
the subject and the ordinary conduct of business, th i t 
for such serious crimes is in the hands of skilled judges, aided as to 
facts by common-sense juries, Norman D, Macponald, 

Edinburgh, October 24th. 
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Sin,—I have read most of what has been written in your 
ENGINEER about running trains. I must say that great nonsense 
has been written by Mr. ‘* W. M, A.” and others about making up 
time. One would think that a driver cared when he got to the 
end of his trip. Sir, it is nothing to me if I have to run from 
London, say, to Wolverhampton, whether | get there half an hour 
or, say, an hour late. It is all inthe day’s work. There is no 
reason in saying we avs to make up time. What is to become 
of my coal premium if I have to flog an engine along the road as 
hard as I can pelt! Timekeeping does not concern us drivers at 
all ; what we have to do is to obey orders. If we don’t we soon 
hear of it. My time between two stations is 40 minutes. Very 
well, I pull out of one of them five minutes late ; that is not my 
fault. What I have to do is take care that I am no more and no 
less than 40 minutes in running to the next station where I stop. 
That is my orders. If anyone thinks that I am going to make up 
five minutes just for the love of the thing they are mistaken. If | 
get orders to make up time I will do it, not else. It is not likely 
that I am going to risk being fined. 

Mr. Stretton is very great on Rule 145a. That is all right; but 
he does not know everything. There are times when we are told 
to make up time. It is written for us, or as good as written. We 
get our orders from the running-shed foreman, Well, we know 
where we are then. Here is one case, There was a new theatre 
train put on; run about fifty miles, less or more. First night, 
driver asks for his time, and was told, ‘‘ There ain't any time. Go 
very steady and careful till you are through Junction, and 
then ‘get there’ as soon as you can, People after the play doesn't 
want to be kept out of their beds.” That was a very popular 
train, very popular. I don’t think many of the passengers knew 
the time the last twenty miles was done in, though. Fine big 





raking express engine, and just load enough to steady her. I do 
not know whether that train is running now or not. 
Paddington, October 24th. OLv Driven. 





THE PURIFICATION OF WATER. 

Sir,—Your leader on this subject, although extremely interest: 
ing, requires some practical results and information which | am 
fortunately able to give you. 

As you are no doubt aware, 1 have for many years been occu- 
pied ‘with the filtration and purification of water, and rapid 
strides have been made on this side. A great impulse was given 
by the city of Paris organising a competition of filters, where 
every known system was experimented upon, and I have the 
honour of producing the best results, which were as follows :— 

Before filtration (average) 27,085 colonies per c.c. 
After filtration ” 183 *” ” 
Reduction, 99°50 per cent. 





These results paved the way for important work which’ I am now 
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Hoot’ out in Belgium at Blankenberghe, Middelkuke, and | to apply his process in conjunction with my filter I proposed to | phuric acid per cubic metre of water sterilised. As a matter of 
pom _ My firstexperiments were made at Ostend last year. A | the Belgian Government and the Municipality of Ostend to | course the sterilising agent is the gas, and this only mixes with the 
ommission was named to examine the installation, make tests, | recommence the filtering experiments and apply the Bugé process | water ; the solid sulphate of potassium resulting from the, decom- 
and chemical and bacteriological analyses, and they concluded as | to sterilise the filtered water. My offer was accepted, a Commis: | position is discarded, so that the sterilised water contains no more 
Ses tae aiyit ; | sion named, and their report I have much pleasure in handing you | chlorine than before treatment, and the oxygen is increased with 

Nous n’ hésitons pas & ajouter, d’aprés Vexperience que nous | herewith, proving that during the whole term of the trials the | 4 diminution of the organic matter, and the complete destruction of 
avons des divers syst?mes de filtration, qu’aucuns ne nous semble | treated water was not only clear and limpid but sterile. | the bacteria. The total cost of the operation varies from 8s. to 9s. 

This result is of the greatest importance, as the process can be | per million gallons of water sterilised. 


pouvoir donner, avec une eau aussi impure que celle du Canal de | 
% | applied to any quantity of water, from a town supply to a glassful. It is important to reduce the expense, that the water to be 
and and free from organic matters as 


Bruges, des resultats meilleurs au point de vue chemique. | 

Having attained, as it were, the best possible results any filter | We have pocket apparatus for travelling, so that by any traveller, if sterilised be as limpid 

could produce, I set to work to examine the best and most | the table d’héte water is suspected, each glass can be instantaneously | possible ; it must, in fact, be thoroughly filtered and have no organic 

i pres system of sterilising water in large quantities. sterilised before consumption. | matter in suspension. The spring water can be sterilised without 
és examined very carefully the several processes, electrical or As you say in your able article, peroxide of chlorine, Clo?, is a | any filtration. If this system had been put in operation at Maid- 

‘ erwise, for the production of ozone, and I came to the con- | gaseous compound prepared by decomposing potassium chlorate by |-stone, the whole water supply could have been sterilised instan- 

ype that, although the result left nothing to be desired, the sulphuric acid. Being very soluble, a saturated solution is easily | taneously, and in all probability many lives would have been 

_ on and daily expenses were far too heavy for any ordinary- obtained, and this solution is added to the water to be sterilised. | saved. 

re town to make an application. As soon as Professor Bugé had | The gas ‘and solution are manufactured automatically and asre-| This process is also invaluable for the sterilisation of sewage 

— his laboratory experiments I made a practical appli- | quired. As to cost, this isa simple matter. Potassium chlorate and | effluents, especially those flowing into rivers from which water 

at ion which resulted in the total destruction of the bacteria, and sulphuric acid are commercial products obtainable anywhere. The | supplies are drawn. No alteration need be made to existing sewage 

Ha extremely small cost. maximum quantities required are 2 grammes—3l grains—per cubic | works, unless the effluent is not properly purified. In that case I 

aving come to terms with the professor for a monopoly | metre of potassium chlorate, and 10 grammes—155 grains—sul- | would pass the effluent through my industrial filters at the rate of 
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36,000 gallons per square yard per day to get rid of all flocculent 
and organic matter in suspension, then apply the sterilising 
process, . 
| shall be glad to supply any further information you may 
require, ANDREW How,rtson, 
88, Avenue de Neuilly, Neuilly-sur-Seine, 
September 12th. 


THE POSITION OF DRAUGHTSMEN, 

Sin, The correspondence your admirable leader of the 9th ult. 
bas called forth invites me to add my view of the subject in band. 
Your correspondent who signs himself ‘‘Draughtsman,” of the 
30th ult., suggests that the premium apprentices are the men 
employers should seek to fill posts in their drawing-oftices, but 
before doing so they must be prepared to treat them as gentle- 
inen. Employers are willing enough to take articled pupils into 
their works at a premium of 100 guineas or thereabouts ; but how 
often do they offer an old pupil an appointment in their drawing- 
offices at a salary equivalent to that of a fitter’ No doubt the 
average pupil lays himself out for a fair share of censure by his 
lack of interest, but Iam sure there are many who have worked 
manfully through the shops, keeping excellent time and taking the 
keenest interest in their work, spending their short spare hours of 
an evening at one of our scientific colleges, or studying at their 
own homes those subjects likely to be of service to them, placing 
at their command the groundwork of a sound practical and 
theoretical training, some going to the expense of graduating at 
one of the "Varsities. But for what? To be sent into a drawing- 
office, which should be, as you say, the brains of an engineering 
concern, to herd with persons the majority of whom have become 
failures at the bench or lathe, have learnt what they know ata 
}oard School, and have learnt to copy a drawing at Board School 
eontinuation classes from a young man from the same pattern, as a 
teacher. 

If draughtsmen were selected from the premium apprentices to 
the exclusion of these ignorant, unpracticai drudges, and treated 
as gentlemen of education and retinement, employers would have 
less cause to complain of the ignorance of their draughtsmen, and 
shop foremen need have no fear of mischief-making and interfer- 
ence with the men. 

The drawing-office statf should be selected by employers with 
the greatest care, and they must know that a high efficiency 
cannot be attained by selecting a set of ignorant men who imagine 
they are draughtsmen because they can make a pretty drawing—a 
sample many employers think it necessary to see before engaging 
them. If employers are complaining about the class of men they 
get into their drawing-oftices, it seems quite clear that the remedy 
lies entirely in their own hands. 

It appears to me the class of men who are complaining most are 
those who are not worth more, and have dragged the position of 
draughtsmen to their level, and the few deserving men have to 
suffer in silence. Speaking from my own experience of nearly 
twenty years, I find it an exceedingly difficult thing to find a 
really first-class draughtsman. I can only suppose the reason to 
be that the best men have comfortable jobs with employers who 
know their worth, or that many of those gentlemen who have had 
large sums spent on their training, are unwilling to associate 
with the class of men employers have thought fit to fill this all 
inportant department. 

Your correspondent ‘Superintending Engineer ” has no doubt 
been very unhappy in his drawing-oftice experiences, and I am 
ure that gentlemen who occupy positions in our leading engineers 
drawing-otfices will not thank him for his pity or his coarse 
remarks with regard to their social positions, 

\ draughtsman. as I understand the term, must be more than an 
engiveer ; he must thoroughly understand his work before he lays 
it out on paper; he must be able to get out specifications 
for the different parts of his work which are to be made out; he 
must be able to get out a complete estimate of the cost of 
his work ; he must be thoroughly conversant with patternmaking 
and foundry practice, as well as the capabilities of the various 
tools at his command, and be able to supervise erection on the 
site and carry out such tests as the terms of contract may 
demand, 

A draughtsman’s education is never finished, as he must keep in 
touch with the most modern practice in the various branches of 
his business. Such men, I admit, are scarce, but are nevertheless 
the true draughtsmen, and could be obtained were employers less 
‘** pence wise and pounds foolish.” 

I enclose my card, with apologies for this encroachment on 
your space. EXPERIENCE, 

October 12th, 





Stk,—I have read with great interest your article on the position 
of draughtsmen, and also the correspondence it has caused ; and as 
one who is at home either in the drawing-oftice or in the shops, I 
would like to say a few words on the subject. 

In my mind there is not a bit of doubt as to the higher qualities 
ind accomplishments which are necessary in a draughtsman, com- 
pared with those necessary in a man working at a machine or bench, 
and, this being so, a higher remuneration is necessary to recoup 
the trouble and expense of acquiring these higher accomplishments. 
hat all draughtsmen have the accomplishments and are properly 
qualitied for their work, I do not pretend to assert, for among 
draughtsmen, as among mechanics, and employers, too, there are 
good, bad, and indifferent ; and employers, oppressed and other- 
wise, are too prone to value the bad and set it asastandard for the 
whole. 

Referring to ‘Oppressed Employer's” letter in your current 
issue, I consider it served him quite right to hit upon a man who 
did not understand measuring the travel of an excentric, when he 
considers a first-class man worth only 30s. a week, which is less 
than the wage of an ordinary shop hand. Perhaps ‘‘ Oppressed 
Employer” is one of those individuals whose judgment is so 
warped that they consider the value of the hand before that of the 
brain, as the drawing-office is the brain of the establishment, or 
should be if it is not ; if that is so it explains matters. Probably 
his man was not engaged as a 30s. standard man—he does not 
enlighten us on that point. But engaging such men as he seems 
to be oppressed by does not say very much for his own discrimina- 
tion, It may, however, not be his discrimination, so much as his 
greed which is at fault. 

I consider that many employers engaging hands or assistants 
of any class, place far too much weight on the number of certi- 
ticates and references with which some applicants are furnished, 
as I am certain many of the best men come in with the fewest 
certificates. An oily tongue is of far more value than brains in 
soliciting such documents. I myself have known an employer to 
be so angry with a good hand for leaving his employment that he 
refused to give him any reference whatever—which was a spiteful 
and mean thing to do; but as we have seen from your correspon- 
dence columns, there are employers who are not above doing mean 
things. Such masters can assure themselves that their characters 
and qualifications are criticised and depreciated quite as readily 
by their men as are the qualifications of their fellow workers, and 
they should bear this in mind when encouraging the meaner 
traits in the characters of their employés. 

Before closing this letter there is one other thing I want to say, 
and it is this: Classing employers, overseers, draughtsmen, and 
mechanics all together, and taking 90 per cent. of the whole, there 
will hardly be found a spark of originality in the crowd. They 





have got their text-books, illustrated examples, and cast iron 
formule. and to that may often be added their slipshod methods, 
and to these they stick through thick and thin, seeming unable 
or unwilling to attempt improvementin any direction; and as long 
as this continues, together with the state of war between master 
and man, and between man and man, instead of, as it should 
be, a state of co-operation and mutual help, things will never be 


any better, either from a draughtsman’s or employers’ point of 
view. Criric, 
Birmingham, October 14th, 





Sin, —As this discussion seems to be going round in a ring, may 
| offer a suggestion which is, | believe, worth thinking over! To 
satisfy critics, I premise that [ cannot write decent English, know 
nothing about my subject, and am uneducated, I am afraid that 
the only means that will help draughtsmen out of the slough in 
which they wallow is a union; and to form such a union Is an 
impossibility. 'The prime movers would be marked men, and they 
would have no following at first. Until the union had amassed a 
reserve fund, it would be of little value, for a slack year would 
bowl it over. No, Sir, draughtsmen must join some existing 
union. It is not an absurdity nor an impossibility, and I will try 
to point out the lines on which it must be done. The first and 
most essential point is that membership must not bring down the 
employers’ wrath, ‘To ensure this we must choose some peaceful 
union which has not for years been nagging at the employers. 1 
know little of trades unions, but | fancy that the Steam Engine 
Makers’ Society would fulfil all the necessary conditions. Most 
employers look upon it as harmless, and in many cases allow their 
foremen to belong to it. It represents the old unionism, and is 
composed of old steady workmen who do not admit everyone, but 
pick and choose, And it is financially sound. Draughtsmen 
would not join as ordinary members, and their rules would have 
to be framed so that they would not be liable to be called out on 
strike, ror liable to any strike levy, nor be able to give a vote for 
or against any strike. All this, of course, to calm the masters’ 
fears. This being so, draughtsmen’s contributions would be smaller 
than ordinary members. It might be desirable to have separate 
branches or lodges for draughtsmen. But, at all events, draughts- 
men would have a vote in electing the higher officials of the union. 
By this they would have their share in framing its policy. 

The weapon that I rely on chietly is the out-of-work benefit of, 
say, 18s, a week for one year and 9s, for the next. This, combined 
with the esprit de corps which comes from joining any union, would 
prevent the sataibiidine and mad rush that takes place when- 
ever a job is vacant. It will make drauzghtsmen less ready to put 
up with insolence of some employers—not many | am glad to say 
—and raise the tone of the calling. Sir, I believe that it has acted 
so with sea-going engineers, and I am sure would succeed with 
draughtsmen, Of course there must be some qualification before 
a draughtsman may join the union, and a certain term of member- 
ship—say a year—before he becomes entitled to the out-of-work 
benefit. Sir, I conclude with an appeal for gentle treatment of 
this suggestion. 1 may have hit on the wrong union or made any 
other blunder, but what I want is that it should be discussed by 
draughtsmen who have their own interests at heart, and want to 
arrive at some definite mode of action which will raise the status 
of their calling. CORKENOIG, 

October 23rd. 





ELECTRICAL POWER TRANSMISSION, 

Sir,—I notice your article in THE ENGINEER of September 23rd 
on electrical transmission. Having had some little experience in 
this matter, which was forced on me, not with the desire to use 
electrical motors or electrical transmission because it was electrical, 

was driven to adopt it as being the only practical way of 
surmounting the difficulty which was in front of me. In 1891 I 
was entrusted with the locating and establishment of a plant for 
the De Laval Separator Company in th's country, and after the 
selection of the location, which was practically level and on the 
banks of the Hudson, the form of building selected was that with 
the saw-tooth roof, lighting from the north, constructed of wood, 
and placed in such a position on the property that it would be 
possible to enlarge it on three sides without in any way interfering 
with the work then in progress. We were somewhat awkwardly 
situated in that the lease of one of their factories expired just as 
we got possession of the ground, but, however, in six weeks from 
the date of having possession we had the first building up, and 
went fully into occupation of it the following day. This building 
was intended to have four lines of shafting, each 100ft. long, 
and the intention was to drive this shafting with two engines, 
placing one midway between two of the lines of shafting, and 
belting up from one fly-wheel to one, and from the other 
fly-wheel to the other shaft, same arrangement to be carried 
out with the other two lines of shafting. We had, however, 
hardly got the first building finished and settled in it before 
we had to make an extension ; and before this extension was 
finished another one was planned ; and before this second was 
finished a third was planned ; so that in twenty-five months from 
the date of coming into possession of the land the floor area was 
just three times its original size. As I said above, we started first 
of all with one engine driving the two shafts ; we, however, soon had 
a third shaft ready for power, and this was immediately belted 
from the nearest shaft already running. This was all the engine 
could carry, although our pressure of stem was 1501b, and speed 
of the engine high ; shafting, hangers and all matters of trans- 
mission were of the best that could be bought in the market. As 
the engine was now showing signs of weakness, a second engine was 
bought and laid on the floor ready to be put in place of the one 
already ruuning should it give out. In the meantime the exten- 
sion was well in hand ; more shafting and machinery were being 
put up, and some decision had to be made as to the increase power 
required, also mode of lighting. There was now, either up or in 
process of being put up, seven lines of shafting which would be 
each 150ft. long, and located 20ft. apart, and again 180ft. away 
were other machines which had to be driven. Now the question 
arose, should we continue to put down small engines, each driving 
two lines of shafting, and carry steam to them from the boilers, 
or put down an engine or engines driving dynamos and transmit 
the power by current? Now this was not a case of individual 
motors, but simply a case of transmitting the power from the 
engine or engines to a number of lay shafts running parallel to 
one another and extending over 400ft. Some of the machines were 
driven by individual motors. On going into the cost there was 
found to be very little difference, and so, as it was imperatively 
necessary to keep things moving, a power house was built, another 
boiler installed and two dynamos purchased, one of which was 
coupled up and driven by the spare engine. In the meantime 
motors had been put in position to drive the shafts which were 
already in commission, and as soon as everything was ready, which 
happened about ten o’clock in the morning, the engine was started 
up, and one line of shafting which was not driven by the No. 1 
engine was started by electrical transmission. At noon the belts 
were put on to the other three motors .and the belts thrown off 
which connected these three lines with the engine. I was some- 
what doubtful, in fact hardly expected that the engine would be 
able to carry this load, as it was considerably more than the other 
engine although exactly the same, had been driven by belt transmis- 
sion. However, as soon as belts were on, switches were thrown in 
and the shaft started, and from then on this engine carried the load 
successfully. The No, 1 engine was then removed into the power 
house and connected with its dynamo and used for lighting, also 
the boiler was taken down and placed alongside the other one in 
the power house. Now I want to draw your attention to the fact 
that, with the same engine and electrical transmission, we were 
driving considerably more machinery and were running several 
motors 400ft. away from where the engine originally stood. 
Whether or no this could possibly have been done by any other 
form of transmission J do not know, but I certainly should not like 
to have undertaken the contract. The facility and ease with 
which we added motor after motor, and shafting after shafting, was 
a revelation to me, and certainly the expense of these additions 
would have been infinitely greater with any other mode of trans- 
mission with which I am acquainted. 

I have forwarded you by this mail copies of the American 





Machinist, in which a full account of this plant occurs, If you are 
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desirous of having any further information or photo; 
pleased to communicate it to you. I have, fs ipa raha 
this plant, put up others and used the same plan of transmit of 
was eventually used in this one, and in every case it has pe reer 
perfect satisfaction, Electrical transmission, like everythin wie 
can be ridden to death, but if properly used and applied | 
will in all machine shops and manufactories of that kin 
cheaper and more economical than the old form of tran 
Poughkeepsie, N,Y., October 6th, 
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Six, -1 have read with much interest your editorial in 'P 
ENGINEER of September 23rd re ‘Electric Motors.” In my poaitien 
as manager to K, Green and Son, Limited, Fuel Kconomiser W, = 
I have been this past two years engaged in altering our entire is . 
viz., old plant, two boilers, 60 1b. boiler pressure, and nine one po 
densing engines, about 170 1.11.P., all thrown out and replaced be, 
modern Corliss engine, 300-H.P., one boiler at 120 1b. boiler preesuyy 
driving two 60-H.P. generators for six motors. I have the test of 
old plant, and next week a test is being made of new plant, ie: 
have thought of getting all together and publish in pamphlet fo z 
I have also taken percentage powers of driving shafting — 
direct from engine, and ditto of isolated shops, motors a 
diagrams of day’s work driving blowers for cupolas with efficiencies 
lathes doing work, &c., and think the whole should be valuabig 
information, P 

1 gave a paper at the Leeds Engineers’ Association last winter on 
this subject. In a fortnight’s time a paper is being read at the 
Institution of Mechanical Engineers, of which I am a member on 
‘Electric Driving,” when I hope to contribute some information 
on this matter, with slides, 

My experience of ratio of H.P. of shafting to work done is as 
below :— Without electric plant, engine, 800 I.H.P.; total load on 
engine, 153-H.P, (half load); engine friction, 30-H.P, Engine 
driving: First driven, 200ft. of 44in. shafting ; second driven 
200ft. of Zin. shafting ; third driven, 250ft. of 3in. shafting ; and 
all countershafts on loose pulleys was 47°9 L.H.P., deducti 
friction leaves 17'9-H.P, for shafting, and running on lvose pulleys 
of countershafts, . 

Take friction of engine at full load as it now is, 10 per cent 
Percentage of friction at 151-H.P. = 15 per cent, j 

Percentage of friction of 17°9-IL.P. for shafting 
Shafting 17°9 ear are hat oe ee 


1°79 
17° 


19°68 x 100 
151 
The ratio of shafting to load is 13 per cent, 
every twelve months. 

Another case, 12-H.P. motor driving seven llin. lathes, one 
drilling machine, horizontal slotter, one wood lathe, smal! vertical 
milling machine, 100ft. of 2in. shafting (eleven bearings). Power 
to drive all on loose pulleys of countershafts took 24 amp. x 100V, 
= 3°2-H.P. Driving all at work took 40 to 45 amp. x 100V, 

— 3°2 x 100 
= 5°5-H.P. —s 

woe 
machines always at work, My opinion is it would not pay to add 
motors for each machine. A. J. BaLKwint, 

Phenix House, Calder Vale-road, 

Wakefield, October 8th, 


= 13 per cent. 


The shafting is lined 


= 58 per cent. ratio for small shop, 





THE WRECK OF THE 5,8. MOHEGAN, 

Si, —Having been called by a melancholy duty to the scene of 
the above, may I offer a suggestion, which, I think, if carried out 
would in many cases be the means of saving life ’ 

It is a very general case that the masts and funnels of steam 
ships still remain visible when the vessel settles down after being 
‘*holed ” on the rocks, The rigging affords a limited refuge for 
survivors, the pole masts having no superfluity of cordage and 
their is no shelter. It occurs to me, therefore, that if the funnels 
were fitted, say with longitudinal angle iron, with steel wire rope 
threaded through holes therein, we should obtain a series of life- 
lines to which the people might cling ; women might be brought 
round to the lee side and would be comparatively sheltered. It 
would be easy to put a more rigid attachment to the funnel, say 
even a light grid or refuge near the top, the stays being in pairs 
and fitted with ratlines to give access to the refuge. 

Such a skeleton erection need not be unsightly, and with the 
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“Pesistance” Vise 


great height of modern smokestacks would be a fairly secure 
position for the shipwrecked under the conditions —— It 
is often impossible for those amidships as a vessel settles to get 
to the masts, and a funnel of 25ft. circumference would accom- 
modate a large number until the lifeboats could deal with them. 

Another point which struck me was the failure to hear the fog 
bell, althongh the night was quiet, with a fairly vigorous sea 
running. In a paper, from which the accompanying drawing 1s 
taken, before the Engineering Association of New South Wales, 
I submitted in 1881 the proposal to equip buoys with air pumps, 
operated by wave action, and it appears to me that by this means 
enough pressure might be obtained to produce “the syrens 
whimpering shriek,” and carry far beyond the range of any bell. 
In the illustration the disc is at a depth unaffected by the wave 
movement, and the motion of the buoy causes the air pump to be 
actuated. Being but a lecture diagram no details are given, oF 
indeed are needed, the principle being obvious, A higher pressure 
than that obtainable by the Courtenay whistling buoy would be 
available, and corresponding in-rease in the radius of action would 
result, C. Scott SNELL. 





t 
53, Victoria-street, Westminster, October 25th. 
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HE TREATMENT OF REFRACTORY SILVER 
1 ORES. 

THe treatment of any ore entails, as & rule, a considerable 

ount of mechanical and other manipulation, and when 

e ore happens to be refractory the manipulation is 
on ompanied by various delicate precautionary operations 
a add much to the complexity ot the process of treatment 
- Joyed. An example has recently been made public that 
pr sets forth the various arrangements required for the 
phere treatment of refractory silver ores by chloridising 
aeind, and lixiviation, that we borrow from the Institution 
Mining Engineers some of the illustrations that are, with 
others, to illustrate the publication to which we refer— Mr. 

E. Breahell’s paper on the “Treatment of Refractory 
silver Ores by Chloridising and Lixiviation,” that was pre- 
sented at the Birmingham meeting of the Institution, and 
will in due course appear in the ‘ Transactions.” 

The illustrations show the roasting and lixiviation plant in 





transverse and longitudinal sectional elevation, and in order to 
eflectively elucidate their full purport a brief description of 
the process followed in the present instance will be | 
given here. The ore as it comes from the mine, containing | 
pieces of all sizes up to 6in., is dried in a series of kilns of | 
the lime-kiln type, of a capacity of 20 tons each, during | 
which operation the heat may be allowed to increase until | 
the mineral begins to burn, then with heavy sulphides fuel is 
no longer required, inasmuch as the volatile sulphur, while | 
burning away, produces the necessary heat, and at the same 
time not only renders the product more friable, but also 
reduces the time necessary for the subsequent roasting. The 
dry product is crushed dry in rolls sufficiently fine to 
chioridise freely, but what is still more important, not too 
fine, and the ore then crushed is filled into wagons and 
trammed to the hoppers F of the roasting furnaces C D 
shown in Figs. 1and2. The furnaces are three-hearthed 
reverberatories, with a step din. deep between the top and 
middle and the middle and bottom hearths. The top and 
middle hearths are, moreover, inclined 1 in 15 towards the 
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LONGITUDINAL SECTION 


fire end, to facilitate the transfer of the charges from one 
hearth to another. The fire-box is 2ft. wide, and the fire- 
bridge 15in. thick, and rises to within 2in. of the spring of 
the arch. The walls are also 15in. thick, and are stayed 
with bolts and clamps made of old rails, working doors 8ft. 
apart being provided on one side only. The arches over 
the different hearths are separated from each other by a clay 
parting, so that one can be repaired without affecting any 
other; there is a charging hole Gin. square in each of them, 
in the two upper arches for charging ore, in the bottom 
for charging salt, and in the centre of the bottom hearth 
there is a discharging hole connected with the chloridising 
chamber H. With hearths 16ft. by 8ft. the charge would be 
2000 lb., and with ore giving off 18 to 21 per cent. of volatile 
matter would be spread 4in. thick, and would remain six 
hours on the top, six hours on the middle, and from three to 
six hours on the bottom hearth ; whilst ore giving off 10 per 
cent. of volatile matter would be spread 5in. thick, and would 
remain four hours on each hearth, the roast being carried to 
the sul phate stage and not beyond. When this stage is reached 
Common salt is charged in, the charge thoroughly mixed in 
by stirring, and the whole heaped in the middle of the 
urnace, and again stirred at half-time, the exposure to the salt 

ing from a half to one hour, according to requirements. 
The mass is discharged into the chloridising chamber, where 
it remains as long as circumstances will permit. From this 
chamber it is raked out on to the cooling floor J, and when 
cool, is damped down, but not soaked. It is then run in 





trucks by the tramway K to the leaching and filter vats N, 
which are 14ft. in diameter, and are fitted with two hoses, 
one passing down inside below the filter bed, which can be 
connected with the water storage vats M, an@ allow the 
wash water to percolate upwards, whilst the other hose con- 
nects the filter with the outside, and when not in use the 
loose end is hung up higher than the level of the liquor in 
the vat, and so no valve is required. 

In these vats the washed ore is submitted to the successive 
action of washing water for twenty-four hours, a weak solu- 
tion of sodium hyposulphite for six hours, a strong solution 
of the same salt for sixty to seventy-two hours, a weak 
solution again for five hours, and a second wash-water for 
six hours. The vats take four hours to charge, and four 
hours to discharge. The various solutions pass to the next 
row of vats, of which there are six—three for strong solution 
(), two for weak solution P, and one for wash waterO. A 
level launder extends over these vats from one end to the 
other. It is divided into three channels, one for each kind 
of solution, and there isa plug in each channel over each 
vat. Inthese vatsa very weak solution of sodium sulphide is 
well stirred in, by which the silver is precipitated as sulphide 
and settles down, and the liquid above is run off by a hose 
connected with the inside of the vat 18in. from the bottom. 


| If the liquor is weak it is run to waste, or otherwise to a 


sump vat 8. The precipitate is discharged every week by 
another outlet and run to the precipitate storage vat R. The 
pump V serves to return the useful liquors to the storage 
vats to bo 1egenerated, and uscd again. 
















between the city of Exeter and the railhead of the old Teign 
Valley Railway, at Teign House sidings, two and a-half miles 
north of the Ashton Station of that line. Thecompany which 
is constructing the present railway is an independent one, and 
the capital, some £216,000, has been nearly all found locally. 
The line will start by a junction with the Great Western 
at St. Thomas Station, and proceeding past Alphington Cross 
come to its first station at Ide, two miles distant. Up to this 
point the route is easy, but leaving Ide, the railway plungcs 
into difficult country, coming through successive deep 
cuttings and lofty embankments to the Perridge Tunnel, 
half a mile in length, through a hard spar. This is succeeded 
by the Culver Tunnel, a quarter of a mile long, at the 
entrance to which will be situated Longdown Station. 
Thence the line goes along the shoulders of the hill, with deep 
cuttings here and there in the shale. Sawton cutting is the 
longest and deepest of these, and 65,000 cubic yards of shale 
have been taken out. At the junction of the Exeter Railway 
and the Teign Valley, at Teign House Sidings, the Christow 
Station will be placed. The works are well advanced, but at 
present there is little doing owing to the protracted nature of 
the negotiations which the company is carrying on with the 
Ecclesiastical Commissioners and the Earl of Devon, for the 

































Sooium Sutpwive Borers. 
STORAGE-VaTs. 


To treat 350 to 400 tons a month the vats required, as a , 
rule, would be:—Three for storage of water and solutions, 
10ft. in diameter ; five for leaching, 14ft. in diameter ; six | 
for precipitation, 9ft. indiameter; two sumps, 8ft.in diameter; | line being opened next autumn. 


and one for precipitates, also 8ft. in diameter. 


Tramway To VaTs & Aa Extension to Due 





The further | 


Assay-OFFice. 
Samptine & StoraGe Room, Sucpnurs. 
Z Storace-Room, CHemicats, &c. 
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TRANSVERSE SECTION. 
NEFERENCES 
A Dust-Cuamoen. WY Firtenr-Vats. 
B Fwves. O PRECIPITATION-VAT FOR WaTER. 
C FURNACE SHEWING DIVISIONS IM’ FLOOR. P Ditto DITTO «WEAK SOLUTION. 
D Oitto vitro oirTo_s ww Arcnes. 2 Ditto DITTO STRONG SoLUTION. 
£ Worxina-Froorns. R Precipitate StoRAcE-Var. 
F Hopper. S Sump. 
Seale, 20 Feet to 1 Inch. G Trataway rrom Mitt. ZT Furen. 
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Z SPace accessipte TO Furnace-Bours. V_ Pump. 
J Cootina-Fioor. W Fresu Watcer Supriy-?ires. 
K 
yA 


“by 






purchase of land along the 24 miles tract of country between 
Ide and Exeter. Should these affairs be settled shortly, the 
contractors, Messrs. J. and J. Dickson, look forward to the 


The company is at’ present building this railway in single 


treatment of the precipitate consists in filtering through | track. -Land, however, has been purchased in view of an 


ordinary cloth on the filters T, and when in the form of a 
stiff mud drying very slowly in ovens, and then roasting in 
the reverberatory U. The plant for making sodium sulphide 
is shown at L, whilst the chemical store is at the side of the 
liquor 
Y. The assay office is at X,in front of the sulphide plant, 


| eventual doubling, which, 
| relation of the route to that of the Great Western, must 
| needs come in the course of a few years, In fact, the Exeter 
Railway forms an advantageous alternative route to that of 
storage vats M, and behind the first two leaching vats | the Great Western as between Exeter and Newton Abbot. 


considering the geographical 


The distance is about the same, being slightly in favour of 





| the Exeter Railway, but the gradients are easier than those 
| of the Great Western’s present main line route through 
| Starcross, Dawlish, and Teignmouth, which has the dis- 
| advantage of being exposed to the fury of the sea and to 
RAILWAY EXTENSION IN SOUTH DEVON. | landslips from the clifis. The route also is very crowded, 
wae | and it is anticipated that the Great Western will use the 

SEVERAL important railway projects are now to be seen in| railway now under construction to a great extent. The 
different stages of progress in South and Mid-Devon, and | Exeter Railway Company has already secured a very favour- 
others still are in contemplation for the opening up of that | able working agreement with the Great Western, by which 
difficult county. These schemes will have a direct influence | the latter company will work the new line for 50 per cent. 
upon the old and main line routes to and from London, and | of the gross receipts, in addition to rebates, varying from 
none of them is in this connection so important as the eight | 5 to 10 per cent. on goods and passengers carried through. 
and a-quarter miles of line known as the Exeter Railway, Granite and limestone quarries which exist along the route. 
whose works have been in progress for two years past. The | which the line takes, and have remained unworked for years 
Exeter, Teign Valley, and Chagford Railway, as it was | past, owing to the heavy cost of transport, are now being 
originally styled, is designed to form a connecting link | re-opened, and especially is this the case at Trusham, where 


and the sampling room at Y. 
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a fine green granite is found, eminently suited for quoins and 
capstones, 

Thus, after thirty years this projected railway becomes an 
accomplished fact, and although its original powers for con- 
tinuation to Chagford have been dropped, these clauses will 
b2 revived in the next Parliamentary session in the form of 
a separate Bill for a light railway along the same route, with 
a continuation to Okehampton, and a spur line connecting 
Chagford with the terminus of the existing Newton Abbot 
and Moretonhampstead Railway at Moretonhampstead. This 
light railway will be some twenty-four miles in length, of the 
standard gauge, and starting from Teign House sidings, will 
proceed along the north-western borders of Dartmoor, up the 
valley of the Teign, to Okehampton, where it will meet the 
Okehampton and Torrington Light Railway, a line fourteen 
miles in length, running through Jacobstowe and Hather- 
leigh, now under construction, and in the hands of the con- 
tractors, Messrs. Topham, Jones, and Railton. 

It will thus be seen that Mid-Devon is in course of being 
opened up, and it bids fair to be in the near future the 
battle-ground of the rival Great Western and London and 
South-Western Companies, contending for the traftic of the 
West. With the South-Western at Okehampton, and the 
Great Western at Exeter, and the several independent com- 
panies between, the situation becomes interesting. One 
other item of news in this district is of moment, and tends 
to give the little Exeter Railway an additional importance 
as a connecting link in the new schemes. It will be remem- 
bered that the Great Western purchased the Totnes, Buck- 
fastleigh, and Ashburton Railway last year; but it may not 
be generally known that the line is now being practically re- 
modelied, and the old viaducts along its course rebuilt. This 
purchase and these extensive works may be taken to be part of 
a programme not yet entirely revealed, but which led the Great 
Western to oppose and defeat a curious enterprise for a new 
railway in this very district last year. Surveys were made 
for a railway to run a course of 15 miles, from Heathfield, 
through Ashburton and Bickington, to Brent, passing the 
neighbourhood of Buckfastleigh, and running through Dean 
Prior. As the existing railway purchased by the Great 
Western last year already serves the greater part of the 
district, there was little difficulty in defeating the scheme, 
and now it is understood that the Great Western has a project 
to build a line of its own from Heathfield to the terminus of 
its Totnes and Ashburton branch, from which a short spur 
line would be constructed at Staverton to, or in the imme- 
diate neighbourhood of, the Marley Tunnel on the main line 
between Brent and Totnes. The especial benefit this line, if 
made, would confer upon the Great Western’s route to the 
West would be in the saving of 6} miles as between Exeter 
and Brent over the Dawlish and Newton Abbot route, 
together with the avoiding of the steep bank of 1 in 39 in the 
Dainton Tunnel between Newton Abbot and Totnes. In no 
place on the new route would the gradient be heavier than 
lin 58. These considerations, together with the two links 
under construction between Stert and Westbury, and Lang- 
port and Castle Cary, will shorten the distance to all places 
west of Brent by some 30 miles. 








ESSEN AND SOLINGEN. 





CoLoNEL Str HowarpD VINCENT, M.P., contributed last week to 
the Sheffield Daily Telegraph a long and interesting account of a 
visit he paid to Solingen and Essen. Solingen is popularly known 
as ‘‘the Sheffield of Germany,” owing to there being manufac- 
tured in that town the largest weight of cutlery outside the 
cutlery capital of England. Solingen has thus been, and is still, 
the most serious rival of Sheffield, that rivalry being restricted in 
the main to the cheaper grades of goods, although improvement 
has been noted of late years, and particularly during the last 
twelve months. Sir Howard Vincent says that Solingen claims to 
have commenced the making of cutlery about eight centuries ago, 
and while their method in the main is our method—home work 
and payment by result—he informs his constituents at Sheffield— 
he is member for the Central Division of the city—that at Solingen 
as elsewhere, factories are absorbing small masters, and the 
machinery is displacing old methods, The world, he says, is mov- 
ing, and cutlers must move with it or be left behind. He is 
unable, however, to describe the new machinery in use at 
Solingen, for the simple but all-sufficient reason that the manu- 
facturers, with one exception, would not let him inside their 
factories. ‘‘ Comes from Sheffield” —that was enough. He notes, 
however, that the population has increased 80 per cent. in ten 
years, and that although the Dingley Tariff has almost cut off the 
American market brisk employment is undoubtedly the rule. 

Another point is interesting. Twelve or twelve and a-half hours 
in the factory, with half an hour for breakfast, and an hour and a- 
half for dinner, and fifteen minutes for tea at four, formed the work- 
ing day. That is to say, Solingen cutlers work from ten to eleven 
hours per day, as against our men working nine, and eight, and 
sometimes less, As for wages, he found that the rate for piece- 
work was undoubtedly less than in England, but the income works 
out with practically little difference. The goods made in Solingen 
are knives, sissors, razors, swords, bayonets, lances, stay-steels, 
&c. In knives, scissors, and razors, the wares he found were for 
the most part of a cheaper, commoner class than in England, 
though he found good—at least neat and showy—work amongst 
them, ‘‘In swords,” says Sir Howard, ‘‘we are no rivals. Why, 
I have never understood. Thedemand for swords is enormous and 
increasing. It is not merely officers’ swords, though there are 
hundreds of thousands of them over the universe, but swords for 
all the mounted men of armies, all the gendarmerie and police of 
every foreign Power.” 

Turning to the Solingen market, he reminds British people 
that in Germany it is effectually protected. That, he says, we 
have no right to complain of, as we have accepted it without 
effective protest, namely, retaliation. ‘‘ But,” he says, ‘‘ I confess 
to a feeling of indignation on seeing the clearest evidence of a 
3ritish market; I will not positively say of a market in England, 
though | have no doubt of it, else why those knives with no mark 
on blade or handle, no name of manufacturer, place or country of 
origin, to be imported plain for after-stamping!” He observed 
the cards of Solingen knives under the head of “ Perfection,” 
‘* Boy’s School Knife,” and other English designations. On blades 
and handles he also saw inscribed events in the life of the Prince 
of Wales or other members of our Royal House. He thinks only 
one object is meant to be served in that way, and that object is in 
connection with shipments to British Colonies, to British India, or 
even tosalesin Germany itself. Close by Solingen, in the sister town 
of Remschied, every kind of edge tool is made, and a population of 
52,000 lives and thrives. 

Sir Howard was fortunate in getting access to Krupp’s works at 
Essen, Application has been repeatedly and unavailingly made 
by other people, but probably the fact that Sir Howard is not a 
manufacturer may have had something to do with his success, 
The history of the founders, Frederick Krupp and Alfred Krupp, 
is interestingly sketched. The works extend over nearly a 
thousand acres, Near each gate is a large notice board saying 
that a visit to the factory is forbidden, and that to avoid un- 
pleasantness or misunderstanding it is hoped that no request will 
be made for a deviation from an inflexible rule. This was not 


obtained permission to go over the establishment. ‘‘ Although,” 
he says, ‘‘ Herr Frederick Alfred Krupp is sole owner, he does not 
attemptsolemanagement. Henominatesa board of ten directors, who 
call in heads of departments and assessors as occasion requires.” 
Everyone knows what Prince Bismarck called ‘the language of 
the chosen people,” namely, English. In the works there are 
twenty-three gun shops, wherein the German artillery was com- 
pletely re-armed in two years, and not an inkling of it leaked 
outside. The rolling mills turn out rails every month in sufficient 
tonnage to carry a train from Berlin to Madrid. There are 
1600 furnaces, mainly heated by gas, 113 steam hammers up to 
50 tons, three hydraulic presses, 458 steam engines, 306 boilers, 
37 miles of driving belt, and seven miles of driving shafts, 
with fifteen Bessemer converters. Every day 3500 tons 
of coal, costing 6s. per ton are burned, 1400 tons of iron 
ore are smelted, and through 150 miles of piping seven and a-half 
million tons of water are used every year. In addition there are 
16 locomotives and 600 trucks running over forty miles of rails 
within the different works. On the pay list are 34,000 men, who 
with their families make a roll call of over 100,000 persons, The 
workmen are paid once a fortnight, on Tuesdays and Fridays, in 
groups of 8000. Of the 334,000 in Herr Krupp’s employment 
24,000 live at Essen and 10,000 at the steel works at Annen, Mag- 
deburg, the four blast furnaces at Duisburg, Neuwied, Engers, 
and Rheinhausen, or the collieries or iron ore mines. Nor do these 
works make up the entire ae. establishment, as a large ship- 
building yard is being added at Kiel. The wages average 5s, per 
day for an adult, but a highly-skilled mechanic for piecework gets 
as much as 8s, The minimum age for employment is fifteen, but 
lads until eighteen are subject to State restriction in the hours of 
labour, and encouraged, if not, indeed, compelled, to attend con- 
tinuation classes. 

Among other interesting items in Sir Howard’s letter is the 
statement that Herr Krupp, the owner, pays income-tax upon a 
revenue of 7,000,000 marks—or shillings; that in Essen there are 
no fewer than fifty-one trading shops—on the co-operative prin- 
ciple — which furnish everything, though they are managed 
exclusively by the direction ; that there are flour mills, bakeries, 
ice factories, tailors’ shops, hotels, clubs, laundries, coffee and re- 
freshment houses, and five schools, with similar facilities at the 
other worksand mines. Attached to the works are the ‘‘ Colonies,” 
which consist of five sets of workmen’s dwellings, hospital, con- 
valescent home, and ‘‘ Altenhof,” or the Court of the Aged. These 
‘** Colonies ” are large villages, consisting mainly of semi-detached 
cottages, to the tenancy of which workmen ten years in the service 
of the firm are eligible. They pay rent, but the accommodation 
is of a superior kind, and small gardens are attached to many of 
the cottages. 26,000 persons inhabit the ‘‘ Colonies,” through 
which the owner drives daily from and to his villa, about three 
miles from Essen. Every employé of over twenty years’ service is 
entitled in the event of incapacity, and without a medical certifi- 
cate after forty years’ service, to a pensi.n partly provided by the 
firm and partly by the profits of the co-operative establishments 
of the workmen. The pension is further augmented by the State 
Old Age Pension Fund, to which fixed contributions have to be 
made by employers from amounts due for wages. With regard to 
the latter, they are settled by a board of arbitration, consisting 
of three directors and three representatives of the men, but, with 
the exception of occasional friction with the miners, Krupp’s great 
establishment is entirely free from industrial troubles. 














ENGINEERING NOTES FROM SOUTH AFRICA. 
(From our own Correspondent.) 

THERE is a considerable amount of activity in deep-level mining, 
and with the opening up of several new acquisitions important 
orders are being given out for hauling and crushing plant. It is 
noticeable that in all these new plants air-compressing machinery 
is ordered of the most liberal capacity, and it would appear that 
engineers are by no means convinced of the practicability of electric 
transmission for drilling = 
The engine drivers on the Witwatersrand have been complaining 
of the clausesinthe mining regulations which affect their interests, 
The principal clause complained of is one giving the Inspector of 
Mines the right to suspend or withdraw the certificate of any 
engine driver after consultation with the Boiler Inspector. The 
enly appeal from the Inspector’s decision is to the State Mining 
Engineer. The engine drivers have accordingly resolved to 
petition Government for the removal of the objectionable clauses. 
A Johannesburg paper gives some interesting particulars of the 
progress made by the Witwatersrand mines in the adoption of 
sorting appliances for their ore. It appears that during August, 
of the total ore milled 10°6 per cent. was sorted to over 30 per 
cent.; of waste rock, 28°2 per cent. was sorted between 20 and 30 
per cent.; 31°8 per cent. was sorted between 15 and 20 per cent., 
and 15°8 per cent. was sorted under 15 percent. The percentages 
of these four categories in February last were respectively 9°3, 
22°3, 17-0, and 21°6. The total percentage of the tonnage milled 
which is subjected to varying degrees of sorting has risen within 
six months from 70°2 to 86°4 per cent. This constitutes a — 
notable advance in the mechanica] methods of the Witwatersrand. 
It will also be observed that a larger proportion of the ore is now 
subjected to a higher degree of sorting. 

Dr. Riley, F.C.S., has submitted a favourable report upon the 
steam-raising qualities of Natal coal. 








AUSTRALIAN NOTES. 
(rom our own Correspondent.) 

THE tenders of Messrs. G. and C. Hoskins, of Sydney, and 
Mephan Ferguson of Melbourne, have been accepted for the supply 
of the pipes for the Coolgardie water supply, W.A. The Govern- 
ment has decided to use Mephan Ferguson’s patent seamless pipes 
for the whole of the distance. The aggregate amount of Hoskins’ 
and Ferguson’s tenders amount to £936, The original estimate 
for the work was £1,097,000, but some modifications from the 
original tenders have been made. By the terms of the contract the 
manufacturing of the pipes has to be done in the Colony. The 
work will be of great magnitude, no less than 61,852 pipes, 28ft. 
long and 30in. diameter, being required, the scheme being to convey 
the water a distance of 320 miles. 
Walkers’ Limited, Maryborough, Q., have just completed the 
construction of 30 locomotives for the Queensland Railways. The 
increased traffic on all the lines in that Colony has caused a big 
demand for rolling stock, and the department is very busy at 
present in preparing plans for additional vechicles to meet 
requirements for the coming season, 
Mr. J. Mathieson, the Victorian Railway Commissioner, has 
published his report on the working of the Victorian Railways for 
the year ending June 30th last. Gross revenue fell off to the 
extent of £7038 compared with the previous year ; live-stock being 
responsible for the principal decrease, which was £17,708 below the 
amount received from that source last year. Bush fires and the 
severe storm which swept over portions of the Colony were factors 
which also severely affected the railway revenue. Although the 
working expenses have gone up by £82,249 over the preceding year, 
the increase has been justifiable, £66,312 of this amount having 
been to meet concessions granted to employés ; increase of pay 
to the lower paid employés under the new classification absorbing 
£28,522, and the cessation of certain percentage deduction taking 
£37,799. A considerable increase in expenditure has also been 
occasioned on maintenance and renewals of permanent way and 
rolling stock. The work of re-laying the lines with 80]b. rails 
for the 66 1b, steel rails with which some of the important lines 
were originally laid is being proceeded with, 


———,- 


_ Parliamentary authority is being sought for funds for th 
ing purposes :—To complete corridor cars mith lavatories 
modern conveniences ;_ towards equipment of vehic| and al 
Westinghouse brakes; towards providing one hundred ery 
class or composite bogie cars for long-distance branch li e 
to provide fifty steel tank trucks, each of 2000 gallons cant; 
— providing = heavy ane. engines and fifteen hed 
goods engines ; towards providing 350 steel medium w y 
150 lowered wagons, . 4 mn Wagons and 
A summary of the leading features of the report, w 
sponding items for previous year, is given as follows ;— 


follow. 


ith corr. 











Year ending|Y a 

une, 1897, June, Wet 

Total spent in construction .. .. .. ..  £/ 88,829,402 | gg@nan7 
Amount spent on construction during year £ "221°250 5,008, 3 
Average cost per mile open .. .. .. .. & 12,317 ey 
Total miles open for traffic .. 3,129 on 
Gross earnings per train mile..  .. 5s. 8 08d. | Sg, = 
Working expenses per train mile .. ..| 88. 4°67d. | gs. one 
Passenger journeys, number .. : -| 42,263,688 | 43 090. 6d. 
Goods tonnage .. .. .. 2,180,195 2398 ay 
Live stock tonnage 208,250 | "1g1're, 
Train mileage 9,228,687 pe 


* Dunkeld to Penshurst line dismantled (16} miles), 
The Victorian Government are about to place an order f 
32,180 tons of steel rails and 3258 tons of eh-plotee. ial 

The work of duplicating the trans-continental telegraph line js 
being pushed on with. Contracts have been let for the carriage ‘ 
the material from Pine Creek to Daly Waters and from ( Joduadatt, 
to Attack Creek. 








AMERICAN ENGINEERING NEWS§, 
(From our own Correspondent.) 


Floating dry dock.—The Navy Department is inviting tenders 
for a floating dry dock and graving dock, built of steel, to bo 
located at Algiers, near New Orleans. The cost is not to exceed 
£170,000 for the dock, moorings, and wharf. It will be 525¢t, 
long and 100ft. wide inside, with 28ft. of water over the keel 
blocks, It must be capable of raising a battleship 450ft. long, of 
27ft. draught, having a displacement of 15,000 tons, with two-thirds 
of this weight concentrated in the middle half of its length. The 
freeboard, with the vessel in dock, must be at least 2ft. above the 
level of the water in the river, A considerable latitude will be 
allowed in the design, but to ensure that it will fulfil the require. 
ments for the safe docking of so large a ship, the tenders must be 
accompanied by stress diagrams based upon the general plans for 
the 450ft. battleship. The material is to be acid or basic open. 
hearth steel, and the dock may be operated by steam, hydraulic 
electric, or pneumatic power. It must not careen more than 3 
deg. under unfavourable conditions of loading with the ship 
2ft. off the centre line, and a wind pressure of 30]b. per square 
foot. The greatest deflections allowed with the most unfavourable 
load will be 1 in 3000 longitudinally, and 1 in 1800 transversely, 
If built as a single structure it must be strong enough and stiff 
enough to distribute the load over the entire length, if the ship is 
docked at one end. If built as a sectional dock, the sections must 
be so connected that they will set as one unit, and be kept level 
without straining the ship. If one section should lose its buoy. 
ancy, the connections must be capable of distributing over the 
adjacent sections the weight of the injured section and of the ship's 
load upon it. If built as a balanced dock, the design must admit 
of ready examination and repair of all parts. The dock is to be 
built in eighteen months from the time of awarding the contract, 


Open-hearth structural steel.—The Pencoyd Iron Company, which 

is one of the largest makers of steel bridges and structural work, 
has its own steel plant, and employs the open-hearth process ex- 
clusively. It has nine furnaces of thirty tons capacity now in 
operation, each producing 450 tons per week, and all these have 
basic linings, A tilting furnace of seventy-five tons capacity is 
being built, and will have a similar lining. The 36in. blooming 
mill is of the two-high reversing type, driven by a pair of engines 
with cylinders 40in. by 60in., and geared two to one. The mill is 
served by a 30-ton electric travelling crane, and the table has 
hydraulic manipulators, The beam or joist mill has 28in, two-high 
reversing roughing mill, with a single pair of rolls, and also a 23in. 
three-high finishing mill, with two stands of rolls. The finishing 
mill has no fly-wheels, and may be stopped or reversed instantly. 
The beam mill can turn out 24in, steel joists, and rolls the material 
in lengths of 150ft. The mill engines have piston valves and the 
Marshall reversing gear, operated by hydraulic rams. The axle 
shop has a 20-ton steam hammer for general forging, three steam 
hammers for forging railway car axles, and two drop-test machines, 
with drops weighing 1640 lb. The bridge shop is a steel building, 
200ft. by 460ft., with a complete equipment of modern machine 
tools and shop machinery to facilitate the handling of the work. 
Electric motors are used for power transmission, A pair of rotary 
planers, each having a 5ft. cutter head mounted on a bed-plate 
70ft. long, is used for surfacing both ends of bridge members 
simultaneously. Steam, electricity, compressed air, and hydraulic 
power are all used in the works, and there is a very complete and 
efficient plant for each system. Compressed air is supplied at 
10 Ib. ae 80 lb. pressure by separate pipe lines, and hydraulic 
power at 600 Ib, and 1300 1b. pressure. There are 190 electric 
motors, with an aggregate capacity of 2400-horse power. 
Weight of steel in a thirty-storey building.—The new Park-row 
building is 174ft. by 98ft. in plan, and 429ft. 6in. height, with no 
less than thirty-three storeys or floors. It is of the steel skeleton 
construction, with hollow tile-block floors, concrete roof, and walls 
of stone and terra-cotta. The foundations consist of groups of 
piles, capped with concrete in which rolled steel joists are imbedded, 
and supporting huge plate girder distributing girders, upon which 
rest the columns. There are 66 main rows of columns, transmitting 
the total load of 65,200 tons to the girders, on 3900 piles in an area 
of 15,000 square feet, The floors are proportioned for a load of 
200 Ib., and the vertical and horizontal floor framing is braced to 
resist a wind pressure of 30 Ib. per square foot of the entire vertical 
surface. The following statement of the weight of metal work in 
the building has been prepared by Mr. N. Roberts, the engineer 
who designed the building and superintended its construction :— 

Ib. 
1,082,525 


25 riveted foundation girders .. 5 
GI3 4, COUUMBMB.. 22 es oe 7,195, 730 
a eS ere 48,880 
1148 ,, plate and lattice girders .. 1,964,915 
74 rolled joists, 24in.high.. .. .. 72,410 

i ee ey ee ee ee ee 20,465 
eS 1 2,077,615 
1-5. ay aS D3 587,546 
8655 4, a eee 1,359,965 
548, oo | MI ss 78,220 
aS i ex 13,280 
ae seh, EMR s ec te. a 2,095 
110 ~,, channels, 15in. high .. 64,520 
Tio Bor ae: 20,707 
ae a 10in. ,, 40,116 
14 ” ” 9in ” 1,445 
89 yy ” Sin. 5, 2,825 
12. ” Tin. 4, . 1,263 
78 4; ” 6in. ,, 2,74 - 
88 wall plates. . Fetes 82,015 
eee SS Ae ena ergo te ake ae 47,897 
Field connection bolts .. 2.02... ee ee ee we (00,546 
Field connection rivets .. ageing webu ie eer get 38,835 
Steel angles and tees... 150,870 
Miscellaneous steel work phe 





me cast iron .. 





The main lines are being equipped with a new type of corridor 





encouraging, but Sir Howard went to the principal entrance and 


cars, which are giving great satisfaction. 


Total, 7027 gross tons, or ee 15,788,717 
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mug IRON, COAL, AND GENERAL TRADES 

OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

. strong tone in the iron trade which characterised the quarterly 
Le s is fully maintained. Lists are now to hand from other 
ees those respecting which details were possible last week, 
firms the new prices of the marked bar houses. Messrs. Jno, 


gv and Co., who are always above the rest of the market, 
B te bars of their lowest quality £8 10s., and hoops of the same 
que Crown 38.C, bars—the firm’s best make—are 


+v £9 per ton. 
goal "Titto hoops £11. Crown §.C, best scrap bars are £12, 


and ditto hoops £13, Extra best charcoal bars are £15, and 


oops £16 per ton. 
caeseel oom able © give the full boiler plate and sheet prices of 
Messrs. Wm. Barrows and Sons, and of Messrs, Jno. Bagnall and 
Sons, which last week was not procurable. Messrs, Barrows quote 
BBL. plates £9, and ‘‘ Bloomfield” plates as follows :—Best 
boiler £10; best best, £11; best best best, £12; and extra treble 
port £15; while best charcoal are £19 5s. per ton. ‘‘ Bloomfield ” 
sheets the firm quote as: material to 20 w.g., £9 ; 21 to 24 w.g., 
£10 108.; 25 to 27 w.g., £12. Best sheets are £1 10s. per ton 


extra; best best ditto, £2 10s, extra; and best charcoal ditto, 
£10 5s. per ton extra, Double best charcoal slit horse nail rods 
are £17; and double best ditto, rolled, £18 10s, 

Boiler plates to 5 ewt. are quoted by Messrs, Bagnall and Sons : 
Ordinary, £9 10s. ; best, £10 10s.; double best, £11 10s., and 
treble best, £12 10s., all subject to the usual extras, and without 
payment of carriage by the makers, Sheets: Singles, to 20 w.g., 
gin. by 36in., are quoted £9 10s. ; doubles, to 24 w.g., 84in, by 
36in. £11; and lattens, to 27 w.g., 72in. by 30in., £12 10s, 

The Earl of Dudley’s ‘‘ Hurst Crown ” qualities of iron—which 
are his lordship’s second best sort—are listed for the new quarter 
as bere: Bars, ordinary, £7 10s.; best, £8 ; and_best best, £8 10s. 
His lordship’s ‘‘ Hurst’ angles are: Ordinary, £7 15s.; best, £8 5s. ; 
and best best, £8 15s, Tees, also of the second grade, are quoted 
£8 6s, ordinary, £8 15s. best, and £9 5s. best best. The new 
srices of this noted firm’s celebrated L,W.R.O, brand will be found 
in last week's market report. 

Inunmarked finished iron demand continues fully as good as a 
week and fortnight ago, and prices are well sustained. Orders 
are arriving in excellent bulk alike on export and home account, 
particularly as regards the shipping trade for second-class quali- 
ties, Association common bar firms quote £6 5s, to £6 10s., 
though some other firms are selling at £6. North Staffordshire 
firms, who are realising better prices than the South Staffordshire 
firms, quote £6 10s. per ton, and in some cases £6 15s, These 
makers report themselves very busy, and best firms especially 
state their prices are better than the South Staffordshire houses. 
Hoops were quoted this afternoon £6 10s, to £6 15s., from }in. up 
to 3in. size, and of 12 w.g. to 20 w.g. Gas tube strip was £6 
to £6 2s. 6d.; large bedstead strip, £6 5s. to £6 7s, 6d.; and narrow 
of fin. to lhin., £6 10s. to £6 15s, per ton, 

The improvement in the sheet iron trade is unmistakeable. The 
works are better employed and makers more confident than they 
have been for months past ; and that the trade revival should at 
Jast have reached even this branch, which has been the subject of 
such long and severe depression, is extremely gratifying. Prices 
are rising, and doubles are quoted £6 15s. to £7, according to the 
state of makers’ order books, and lattens £7 10s. to £7 15s. per 
ton, Galvanised corrugated sheets, ordinary makes, doubles, are 
£10 15s. to £11 f.o.b. Liverpool, though best makers quote £12 
per ton and lattens £13 to £13 10s. Packed in felt-lined cases the 
same best sellers quote doubles £12 12s, 6d. f.o.b, London, and 
£13 12s, 6d. to £14 2s, 6d. lattens. Competitive galvanised and 
black sheet makers, who are just now in this district from the 
Cleveland district, quote, it is interesting to note, £10 2s. 6d. for 
galvanised doubles delivered Middlesbrough, or £10 7s. 6d. 
delivered Hull. Lattens are mentioned as £11 2s. 6d. to £11 5s. 
delivered Middlesbrough, and £11 7s. 6d. to £11 10s, f.o.b, Hull. 
The same sellers quoted £7 12s, 6d. to £7 15s. f.o.b. Middles- 
brough for steel sheets, doubles, in the black state, £8 15s. lattens, 
and £7 10s. singles, with 5s, extra for delivery Hull. 

Pig iron makers report that they have disposed of the greater 
part of their output for the remainder of the year, while stocks of 
ig iron of all descriptions are stated to be very limited. This— 

hursday—afternoon Birmingham cold blast iron was quoted 92s. ; 
best Staffordshire all-mine hot air, 69s, 6d.; ordinary mine iron, 
55s.; part-mine iron, 47s. to 50s.; and cinder pigs, 44s. to 45s. 
Foundry pig metal was in especially buoyant circumstances, and 
founders are being called upon to pay enormous prices both for 
Staffordshire foundry iron and for hematites, Local all-mine and 
part-mine foundry irons are realising 5s. per ton above forge, and 
foundry hematites have advanced from Ges., the price of a month 
ago, to 70s. and 71s. and 71s. 6d., the quotations of to-day by the 
best Cumberland houses trading down here, No. 3 foundry iron, 
which was formerly 5s, below No, 1, is now only 1s. to 2s. per ton 
less. Imported Midland pigs, such as Northampton and Derby- 
shire makes, are going off at 47s, 6d. to 49s. per ton for forge 
sorts, and although up to 50s., and in a few cases even more, is 
quoted for best Derbyshire, the prices are prohibitive, and practi- 
cally indicate that makers have closed their books and do not 
want to book further contracts. 

Steel keeps in large request, and makers are heavily booked all 
round, The lessened importations from other parts of the king- 
dom owing to the extreme activity of the native works in nearly 
every competing district, increases the demand for Staffordshire 
descriptions, om local makers are proportionately benefited. 

Imported Bessemer blooms and billets are in good sale at £5 to 
£5 5s, on this Exchange, and £5 5s, to £5 10s. for best Siemens. 
Local makers quote bars, £6 12s, 6d. to £6 15s.; plates, engineer- 
ing, £6 15s.; and angles and girders, £6 10s, It is rumoured that 
Alfred Hickman, Limited, of Wolverhampton, are about to take 
up steel girder manufacture. 

The trial borings for coal on land belonging to the Earl of Dudley, 
at Hirnley, lying between Dudley and Wolverhampton, have 
proved so successful that the company who have the work in hand 
are about to sink with a view to developing the seams, Much 
satisfaction is expressed in the district at this result. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester, —In the iron market here there has been a generally 
active inquiry, with an increased weight of business coming forward, 
buta more or less unsettled feeling has been noticeable. Both 
buyers and sellers have been chary about committing themselves 
to engagements, and speculative operations have caused fluctua- 
tions in warrants that ive rather disorganised prices, whilst the 
unsatisfactory outlook abroad has also its effect on the market. 
Notwithstanding, however, these disturbing influences, the 
tendency all through continues strongly in an upward direction, 
and there is a steady weight of buying going on, which, with the 
exceptional activity maintained in all the principal iron-using 
industries, gives a very healthy outlook to the future. 

For pig iron there are fairly large buyers in the market, but 
makers, who are mostly heavily sold, are very indifferent about 
quoting for contracts of any weight, and in some cases prices that 
are intended to be practically prohibitive are being asked where 
new business is offered. Local makers do not advance their list rates, 
but have So little iron to offer that their quotations are scarcely more 
than nominal, at 47s. 6d. for forge, to 50s, 6d, for foundry, less 
23, delivered Manchester. ‘There is also no further official advance 
on district brands, but for both Lincolnshire and Derbyshire 
makers are holding out for higher prices, Quotations for some 
Lincolnshire brands have been put up ls. per ton over the basis 
rates, and the principal Derbyshire makers are indifferent about 








selling, except at advanced prices. Delivered Manchester, Lincoln- 
shire is now quoted 48s, 6d, to 49s, 6d. for No. 3 foundry, 47s. 6d. 
to 48s, 6d. for No. 4 foundry, and 45s, 6d. to 46s, 6d. for No. 4 
forge, with Derbyshire foundry nominally about 52s, to 54s. net, 
delivered Manchester. For outside brands really definite quota- 
tions have been difficult to get, speculative operations in warrants, 
and to some extent the disturbed outlook abroad, having brought 
about considerable fluctuations in prices, There is, however, an all- 
round upward move, No. 3 Middlesbrough not being obtainable 
from makers under 53s. 1d. net, delivered by rail Manchester, 
with Scotch iron quoted about 53s. 6d. for Glengarnock, and from 
538, 9d. to 54s, for Eglinton net, delivered Manchester docks, and 
American brands, of which there have as yet been no important 
arrivals, ranging from 47s, 6d. to 50s, net at docks, 

Finished iron makers are all exceedingly busy, and in bars are, 
as a rule, booked well into next year. Delivered Manchester, 
Lancashire bars are very firm at £6 5s. to £6 7s. 6d., and North 
Staffordshire are quoted £6 10s.; for sheets, £7 2s. 6d. to £7 5s, 
remains about the average figures, and hoops are in steady demand 
at the list rates of £6 15s. for random to £7 for special cut lengths, 
delivered Manchester district, and 2s, 6d. less for shipment. Nut 
and bolt makers report a brisk inquiry for all descriptions of 
as goods, but so far list rates have not been officially 
raised, 

The recent exceptional activity is fully maintained in all branches 
of the steel trade, and on manufactured material prices continue 
to advance. Hematites are firm at 64s, to 65s., less 24; local 
billets are steady at £4 11s, 3d. to £4 12s. 6d. net ; steel bars now 
range from £6 15s, to £7; common plates, £7 to £7 2s, 6d.; and 
boiler plates, £7 10s, to £7 12s. 6d., delivered in this district. 

A continued brisk tone characterises the metal market, and the 
upward move in list rates for brass and copper wire and rolled 
brass has been followed by an advance of 4d. per lb, in condenser 
plates. Delivered in this district the minimum basis is now 54d. 
per lb, for yellow metal condenser plates, and 53d. for naval brass 
condenser plates, 

In practically all the leading departments of engineering the 
position continues very satisfactory, both as to work in hand and 
coming forward. Amongst makers of high-class modern machine 
tools, boiler makers, and stationary and locomotive engine builders, 
new orders are offering in excess of those running out, and the 
only sections in which any slackening off is noticeable are, as 
pementy reported, in the ordinary run of machine tools and some 
branches of the textile machine making trades. 

Throughout the coal trade of this district the position may be 
described as steady, with prices generally firm at the full quoted 
rates, but except in some of the Ce classes of fuel there is no 
real pressure of business upon the market, and in the better 
descriptions of round coal the demand for house-fire consumption 
continues only moderate, with collieries in many cases scarcely 
moving away their present output, and pits for the most part not 
working more than five days per week. Common round coals 
move off readily for iron-making, steam, and general manufac- 
turing purposes, collieries having no difficulty in disposing 
of their output, with prices fully maintained at late rates, 
good qualities of steam and forge coal fetching from 7s. 6d. to 
8s. at the pit mouth. Engine classes of fuel are again showing a 
decided tendency to harden, the somewhat easier tone noticeable 
a week or so back having for the most part disappeared. This to 
some extent is due to supplies for the Midland Counties being less 
readily obtainable, whilst slack is being more largely used for 
various purposes where common round coals had previously 
been considered necessary, and, of course, this tends to bring a 
larger demand upon the engine classes of fuel. Current quotations 
at the pit mouth are very firm at 3s. 6d. to 3s. 9d. for common, 
4s, 3d. to 4s. 6d. for Paes Shey and 4s, 9d. to 5s, 3d. for best sorts ; 
but in most cases slight advances are being asked on forward 
contracts, representing about 6d. per ton above the prices taken for 
contracts last year, and in many cases about 3d. over the ordinary 
prices quoted for immediate sales. As regards shipping business 
the position becomes, if anything, less satisfactory ; not only does 
the slackening off in the actual demand recently reported continue, 
but even where sales have been made the difficulty in securing 
vessels, and also the advance in freights, are seriously interfering 
with the execution of orders. Prices are steadily tending in a 
downward direction, and ordinary descriptions of steam coal 
delivered at the ports on the Mersey are not fetching more than 
9s. 3d. to 9s. 9d. per ton. 

A question just now engaging attention in the coal trade, and 
which is largely influencing colliery proprietors with regard to the 
prices they are quoting on forw contracts, is the position the 
miners may take at the commencement of next year, when they 
will be entitled to bring forward the question of wages. It is 
generally anticipated that a demand will be put forward for a 
restitution of the remainder of the 10 per cent., which will mean 
a further advance of 4 per cent. upon the present rate of wages, 
and as it is more than doubtful whether the colliery owners would 
consider the condition of trade such as to warrant an advance to 
this extent, renewed friction between the Miners’ Federation and 
the coalowners on the wages question is regarded as not at all 
improbable. 

rrow.—There is a continued upward tendency to report in the 
hematite pig iron trade of this district. Business is still offering 
on a very large scale, and makers are unable to take much advan- 
tage of it, as they have but little iron to sell, and their output is 
largely disposed of on forward delivery engagements. Mixed 
Bessemer numbers are quoted very firmly at 56s, 6d. to 57s, 6d. 
per ton net f.o.b, nominal, and warrant iron is at 55s, 4d. per ton 
net cash sellers, 55s. 34d. buyers. During the week stocks have 
been further reduced by 982 tons, and now stand at 120,706 tons, 
being 63,744 tons less than at the beginning of the year. There 
are 40 furnaces in blast, as compared with 30 in the corresponding 
week of last year. 

Iron ore is in rather fuller output, as the mines in the Lindal 
Moor district are producing more metal now that the three owners 
have pooled their undertakings in one general company,.and the 
raisings will, it is expected, be further increased when a scheme in 
progress of fruition to deal with the effective drainage of the 
mines is brought into operation, Prices are very firm at 14s. for 
good ordinary sorts, Smelters cannot buy largely forward, as 
raisers anticipate better prices, and are already very well sold 
forward, Those smelters who work their own mines are getting a 
marked advantage from the present active state of trade and the 
high scale of prices ruling. 

In the steel trade there is great activity in every department. 
Makers are very fully occupied on a very long list of good orders, 
and the demand is very good from all sources and for all class of 
product. Heavy rails are steady at £4 12s. 6d. per ton. Steel 
shipbuilding material isin increased and increasing demand, and 
prices are advancing. Heavy ship plates are firm at £6 10s., 
while angles are at £6 5s. erchant steel is in active demand. 
Heavy steel castings are a brisk trade, and arrangements are 
progressing for a greatly increased output at the Barrow Works. 

Shipbuilders and marine engineers are looking forward to a much 
more active state of things, and they seem to be as busy as possible 
in every department at present. Messrs. Vickers, Sons, and 
Maxim have been asked amongst other firms to tender for twelve 
30-knot torpedo destroyers. © Avon, t.b.d., passed her official 
trials in the North Sea last week with marked success, This firm 
have also been asked to tender for four battleships and a first-class 
cruiser required by the Admiralty. Although work is still very 
busy at these works, there are two vacant berths for large ships at 
the Barrow yard, 

The North-Western Steel Company at Workington are bee 
getting the West Cumberland Iron and Steel Works in order wit 
a view to an early start. It is expected two of the blast furnaces 
will be put in blast early in the new year. 

Coal and coke are very firm at full prices, and the supply is full 
and plentiful. 

Shipping is very busily employed all round, The exports of pig 





iron from West Coast ports last week were 10,648 tons and of steel 
5107 tons, as compared with 7187 tons of pig iron and 11,364 tons 
of steel in the corresponding week of last year, showing an increase 
of 3461 tons of pig iron, and a decrease of 6257 tons of steel. The 
total shipments this year have reached 433,722 tons of pig iron 
and 443,325 tons of steel, as compared with 355,655 tons of pig 
iron and 376,063 tons of steel in the corresponding period of last 
year, ire an increase of 78,067 tons of pig iron and 67,262 tons 
of steel, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) ; 

Tue Yorkshire coal trade continues firm, the output, although 
large, freely finding a market. The majority of the collieries are 
working up to full time, and as the outlook is promising several of 
the firms are arranging to increase their production. There is 
again a brisker demand for house coal, both locally and in the 
London market. The requirements are about equa! in both best 
and secondary sorts, the falling off in the supplies of sea-borne 
coal from the North to London having operated in favour of coal 
from inland pits, another factor in that direction being the small- 
ness of the stocks in merchants’ hands, as well as the light amounts 
at the pit. Values are firmly maintained, and in some quarters 
there is even talk of a further advance following the intimation 
that from 3d. to 6d. per ton has been paid in several cases in 
London during the last ten days. Best Silkstones are now at 9s. 
to 10s, per ton ; ordinary from 7s. 6d. per ton ; Barnsley house, 
8s, 6d. to 9s. per ton, with a tendency to ask even more than that ; 
seconds find a ready market at from 7s, per ton. Although the sea- 
son has kept wonderfully open, and the approach of winter is now 
having an effect on the business in steam coal, the tonnage sent 
to the Humber ports exceeds the average for this time of the year. 
As the iron and steel trades continue very brisk, the weakening of 
the demand, which is always noticeable at this time of the year, 
will not be so apparent as at former periods. Quotations are a 
little weaker, but on the whole there is not much change, and the 
hope is held out of increased values being obtained from railway 
and other large consumers on the expiry of the existing contracts. 
Barnsley hards are at present quoted at 8s, 6d. to 9s. per ton ; 
seconds from 7s. per ton. Gas coal keeps in heavy demand at 
maximum rates, while manufacturing fuel sustains the very gratify- 
ing improvement formerly noted. Coke being in such excep- 
tionally heavy request, supplies of small coal for this purpose are 
largely called for. Nuts make 6s. 6d. to 7s. per ton; screened 
slack from 5s. 6d. per ton ; pit slack from 3s. per ton. Coke in 
best qualities fetches 11s. 6d. to 12s. 6d. per ton; and ordinary 
from 9s. 6d. to 10s. 6d. per ton. 

In the general run of business the heavy trades continue to be 
most fully employed. All kinds of military, marine, and railway 
material are produced to the utmost available power of the plant 
and machinery, and there is little doubt that the pressure will 
get even greater as the year closes, The local railway traffic returns, 
which were fluctuating considerably up to the end of the Sep- 
tember quarter, have taken a distinct step forward since the 
beginning of the present month, and there is every belief that this 
condition will be accentuated during November and December. 

In the lighter industries of the town the report is not quite so 
satisfactory as in the heavier trades. Cutlery is exceptionally 
pone for this time of the year, and in the silver and plating 

epartments only the larger houses are anything like making full 
time. On the other hand, the rolling mills, tilts, and forges, are 
very briskly employed on steel required for files, edge tools, and 
the varied range of the lighter industries. The cutlery and silver- 
| aa houses show increasing concern about the supplies of ivory. 

e last sales of the year take place this month in London, Liver- 
pool, and Antwerp. The Liverpool sales, which were held the 
other day, showed an advance of £1 to £3 in large and medium 
teeth, very superior lots making as much as £4 to £5 more money. 
Small teeth and bangle scrivelloes were £1 to £2 higher. Billiard 
ball sorts fetched about £2 more, and small scrivelloes were £2 to 
£3 over former prices. 134 tons were offered at Liverpool, and 
85 tons are to be on sale at London this week. At the Antwerp 
sales 54 tons of African are to be offered, and it is probable that 
when they are over a new price list will be issued by the Sheffield 
cutlers. 

Mr. John Bedford, of More Hall, Bolstertone, Sheffield, died on 
the 22nd inst. at the age of 83. Mr. Bedford, who was a grand 
example of an English country gentleman, was for years the head 
of the firm of John Bedford and Sons, manufacturers of steel, files, 
saws, tools, &c., Lion Works, Mowbray-street, from which he after- 
wards retired, leaving the active management to his sons. Mr. 
Bedford travelled over the greater part of the Continent in the 
old coccaing days, and met with many adventures. During the 
Belgian War of Independence, when the allied forces were on 
the frontier of Belgium and Holland, he found himself surrounded 
by troops, and had the exhilarating experience of being escorted 
through the lines from one army tothe other. During the Franco- 
German War he was one of the last to leave Paris before the Com- 
mune, and one of the first to re-enter the city. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 

NOTWITHSTANDING the erratic fluctuations in Scotch warrants 
this week, the improvement in the pig iron trade of this district 
has gone on unchecked, and a good business has been done mostly 
at prices above those which ruled last week ; indeed, as far as No. 3 
Cleveland pig iron is concerned, it may be said that its value now 
exceeds anything realised since the early part of 1890, and pro- 
ducers not only of pig iron but also of manufactured iron and steel 
are having more of their own way in fixing prices than they have 
had for several years, as consumers are anxious to buy, while 
sellers are rather indifferent. Producers have no longer to seek 
orders ; on the contrary, they have more offered than they can 
accept, and they have good reason to believe that 1899 will be as 
prosperous a year as the present has been. Consumers are 
endeavouring to buy largely for next year’s delivery, which would 
point to their belief in at least the maintenance of prices. The 
reports concerning the position and prospect of the manufactured 
iron industry favour this opinion, 

The most noticeable feature of the pig iron trade this week has 
been the unexpected and rapid advance in prices of the lower 
qualities of Cleveland pig iron—there has been such a jump as has 
not been known for years. For a long time the prices of forge 
iron scarcely moved upwards at all, though No. 3 went up rather 
quickly, so much so that the difference between the prices of 
No. 3 and grey forge, which is usually ls. per ton, widened 
to nearly 5s. This was partly due to the large produc- 
tion of forge qualities, these being in excess of the re- 
quirements, and stocks increased, while the output of No. 3 was 
short of the needs of consumers, and stocks were practically 
cleared out, so that the supply became uncommonly scarce. 
However, the output of forge has been reduced. and the furnaces 
have produced a greater proportion of the better qualities. Then 
there set in a keen demand for forge, not only for prompt, but 
also for forward delivery, and makers speedily put up the prices 
2s., and for some qualities 3s. per ton. Buyers, who last week 
hesitated to give 39s. 6d. per ton for grey forge, have found this 
week that they were called upon to pay 42s. 6d., and that it was 
rather difficult to buy even at that. 

Makers’ No. 3 Cleveland G.M.B. pig iron, which usually is 
greatly influenced as far as regards the regulation of prices by the 
fluctuations in the warrant market, has this week remained 
unaffected, because it is clear that the extraordinary advances in 
Cleveland warrants this week, and in Scotch last week, have been 
the outcome of the manipulations of speculators, and have had 
nothing substantial to warrant them, There has, in fact, been 
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what is known as a “squeeze,” which rather complicates business 
for legitimate traders, On Wednesday, No. 3 Cleveland G.M.B. 
was being sold at 44s. 6d. for prompt f.o.b. delivery, but as much 
as 46s. 6d., or 2s. more, was offered for Cleveland warrants, and 
holders wanted 46s, 74d. cash. This represents a rise of 3s. 1d. 
this month, or 6s. 6d. since July, when the lowest price of the 
year was ruling. Some of the makers quote 44s, 9d. for No. 3, 
and for several of the leading brands 45s. has been paid. As 
much as 44s, has been given for delivery over the first quarter of 
next year, and there have been buyers who would give nearly that 
for delivery over the whole of next year, a circumstance which 
would indicate an opinion that business next year will be satisfac- 
tory. It is curious to note that Cleveland warrants this week have 
been quoted at 1s. more than consumers would pay for No. 1—an 
almost unprecedented, and decidedly an anomalous occurrence. 

One result of the wide difference between the prices of No, 3 
and Cleveland warrants has been the introduction of a stipulation 
in the makers’ contract notes that the iron is sold subject to its 
not being sent into the public stores. Of course, when warrants 
are the dearer by ls. to 2s. per ton, there is a temptation among 
speculators and others to buy makers’ iron, send it into the public 
stores, and then sell it as warrants at the higher prices. The 
makers have set themselves to checkmate that tendency, and 
unless the buyer agrees to observe the stipulation, the iron will 
not be sold to him. Some of the leading firms of producers have 
always had that stipulation, and the consequence is that their 
brands are never found in the warrant stores. 

East Coast hematite pig iron is moving up steadily, there having 
been a rise of nearly 2s. per ton this month, and mixed numbers 
cannot now readily be bought under 54s, 3d. per ton, which still 
leaves it considerably cheaper than West Coast iron. Rubio ore 
is dear for early delivery, but may be had for forward delivery on 
more reasonable terms. For prompt delivery 15s. has to be paid 
for delivery in this district, seeing that the freight from Bilbao to 
the Tees has risen to 6s. 10}d., but for next-half year 14s. 74d. has 
been paid, and for delivery over the whole year 14s, 44d. Lower 
freights than the present are looked for next year, and a contract 
has been made this week for the conveyance from Bilbao to the 
Tees of 100,000 tons of ore over next year at 5s. 74d., or 1s, 3d. per 
ton below the rate for early delivery. 

Pig iron shipments from the Cleveland districts this month have 
been very disappointing, but as the decrease has been caused by 
exceptional circumstances the market is not detrimentally affected, 
especially as heavy en are looked for next month. The 
exports this month to Wednesday night reached 69,604 tons, as 
compared with 92,430 tons last month, and 100,854 tons in October, 
1897, to26th. The stock in Connal’s warrant stores, on account of 
the step taken by the ironmasters, has not shown the increase that 
might have been expected, seeing how much dearer are warrants 
than makers’ iron. The quantity of Cleveland iron held on 26th 
was 92,422 tons, increase for month 3406 tons. The quantity of 
hematite was 40,037 tons, decrease 100 tons, but there has been no 
change in this since 14th inst. 

The activity in the manufactured iron and steel industries is very 
great, and all prices have been further advanced since last report, 
steel plates by 5s., angles by 2s. 6d., and crown bars by no less 
than /s. 6d. per ton, but as the iron and steel are urgently wanted, 
this does not lead the consumers to hold off. The “‘ ring” of plate 
makers have agreed upon £6 10s. as the price of steel ship plates, 
delivered at the shipyards in the North of England, this being 
25s. above what was being realised a year ago, and 30s. more than 
was being secured less than eighteen months ago. Iron ship plates 
have been advanced to £6 2s. 6d. at works. Negotiations are in 
progress for the amalgamation of two of the leading plate-making 
firms in South Durham. Steel ship angles are at £6 5s., and iron 
ship angles £5 17s. 6d. Itis with difficulty that the producers of 
iron bars can satisfy the requirements of consumers, and they have 
raised the price of common bars to £6, or 10s. above last month’s 
figure. Heavy steel rails are kept at £4 12s, 6d. net at works, and 
the demand is such as to keep the mills fully employed. Cast iron 
chairs are in fair request at £3 5s. per ton, but there is not a great 
deal doing in steel sleepers, 

The coal trade is again showing improvement, a good business 
having been done this week, which may be partly due to the 
Anglo-French difficulty, this having led to a larger demand from 
Mediterranean ports, particularly Italian, where merchants want 
to lay in stocks in view of eventualities. Prices are somewhat 
more favourable for the coalmasters. Best Northumberland steam 
coais are realising from 9s, 9d. to 10s. f.0.b., and smalls from 5s, 9d. 
to 6s. There having been plenty of steamers available this week, 
the export of coal has been very brisk, and collieries have been 
fully employed. Gas coals are selling at 9s, 6d. to 10s. f.0.b.; but 
the quantities available for sale are small, as nearly all that can be 
raised is required to carry out the regular contracts, Unscreened 
bunker coals are steady at 8s. 3d. to 8s. 6d. f.o.b. Blast furnace 
coke is realising on the average 15s, per ton, delivered at the 
furnaces ; but the tendency of prices is upwards, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE iron market has been depressed in the past week, Scotch 
warrants especially having had a severe set back. This has been 
due exclusively to the political situation, and not to any unfavour- 
able condition of the trade, which is in a very active state. Busi- 
ness has been done in Scotch warrants from 49s. 10d. to 49s. 04d. 
cash, and 50s. to 49s. 3d. one month. In Cleveland warrants the 
tone has been firmer, owing to the scarcity of this class of iron, 
and the greatly reduced imports of it into Scotland, which is 
probably due, partly at least, to the recent very stormy weather 
at sea. Some lots of Cleveland were sold at 45s. 6d. to 45s. 104d. 
cash, and 45s, 8$d. to 46s. one month. Cumberland hematite 
warrants were depressed, with a moderate business at 55s, 114d. 
to 55s, 14d. each, and 56s. 2d. to 55s, 4d. one month. 

The amount of the output of Scotch pig iron is well maintained, 
and there is a prospect of more of it being required for manu- 
facturing purposes at home. There are 43 furnaces producing 
hematite, 33 ordinary, and six basic iron, the total, 82, comparing 
with 78 at this time last year. 

Prices of Scotch makers’ iron are comparatively well maintained, 
taking into account-the reaction in warrants, Govan and Monk- 
land, Nos. 1, are quoted f.o.b, at Glasgow, 50s. 44d.; Nos. 3, 
49s, 74d.; Wishaw and Carnbroe, Nos, 1, 50s. 6d.; Nos. 3, 493, 9d.; 
Clyde, No. 1, 55s. 6d.; No. 3, 50s.; Gartsherrie, Summerlee, 
Shotts, and Calder, Nos. 1, 56s. Nos. 3, 50s. 6d.; Coltness, No. 1, 
57s, 6d.; No. 3, 50s. 6d.; Glengarnock at Ardrossan, No. 1, 54s.; 
No. 3, 49s.; Eglinton at Ardrossan or Troon, No. 1, 5ls.; No. 3, 
49s, 6d.; Dalmellington at Ayr, No. 1, 50s. 6d.; No. 3, 49s.; 
Carron at Grangemouth, No. 1, 56s, 6d.; No. 3, 50s. 6d. per ton. 

There is a good demand for Scotch hematite, which is quoted 
by Se 58s, 6d. for delivery in railway trucks at the steel 
works, 

The shipments of pig iron from Scottish ports in the past week 
have been unusually small in consequence of the stormy 
weather at sea. They amounted to 3641 tons, compared with 6187 
in the corresponding week of last year. No doubt succeeding 
weeks will compensate for the falling off, at least to some extent. 
The arrivals of Middlesbrough pigs at Grangemouth were also 
much reduced for the reason already given, They amounted to 
only 1770 tons, showing a decrease of 5213 compared with those of 
the corresponding week of last year. 

The short supply of Cleveland iron is exercising a good effect 
on the demand for the common brands of Scotch pigs. 

The stocks of Scotch iron in makers’ hands are believed to be 
comparatively light, and it is understood that the entire output of 
the furnaces is going into immediate consumption. A reduction of 
250 tons is noted in the past week in the stock in the Glasgow 
warrant stores, 


the latter, and there is a prospect of a continuance of d orders, 

The coal trade is very active, although not a little interruption 
has been caused in the shipping department by the recent storms. 
A great many vessels were Sctsiand in harbour all last week, con- 
sequently the return of exports shows a very marked reduction. 
The loading of vessels is now, however, being carried on with more 
regularity, and the coal trade as a whole is very busy. Shipping 
prices do not show much change, but household coals for home 
use have been raised 6d, to 9d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE leading complaint on ’Change at Cardiff is insufficient ton- 
nage, and this principally has given rise toa rumour that the coal 
trade is bad. This, however, is not correct, only ina relative sense. 
It might be better, and would be if tonnage came in more freely, 
but there is a good deal of business being done. On Friday last 
thirty-six vessels were cleared from the Bute Docks, including 
thirteen to France, and some of the former were of importance, for 
example: 4050 tons to Gibraltar, 4800 tons to Genoa, 4000 tons to 
Marseilles, 3000 tons to Port Said. This week again, on one day 
—the 24th—thirty vessels were cleared, including 5200 tons to Port 
Arthur, five over 3000 tons to Rio, Cape de Verdes, Naples, &c., 
and the rest, between 1000 and 2000 tons each, to various destina- 
tions, eight going to France. Swansea last week sent over 20,000 
tons to France. 

Whatever may be the reason, naval activity, or preparation for 
possibilities, French buyers are unquestionably securing large 
quantities of the best Welsh steam coal. 

Last week’s coal exports, Cardiff, fell 20,000 tons short of the 
previous week, and one leading cause is the storms which have 
done a good deal of damage in the Channel. Even the storms 
failed to prevent Swansea having a large total. Its coal exports 
last week were 10,000 tons in excess of the corresponding week 
last year, and exceeded 45,000 tons. Newport suffered in its 
coastwise and foreign, the latter totalling only 15,623 tons, and the 
former 34,522 tons. 

In every coal district I note that a good deal of substantial work 
is being done, and, on the whole, labour questions are settling 
down. Here and there some little frictionremains, The principal 
aim now is to form a strong organisation, and then, as a leading 
collier informed me this week, at the end of two years to throw in 
their fortunes with the Federation. 

An important meeting of colliery representatives was held this 
week in Cardiff, when it was resolved that the Executive Com- 
mittee form the Sliding Scale Committee, and that the colliers 
ballot by the 2nd of November whether ‘‘ Mabon’s Day” shall be 
retained or not. This has been commented upon, in some 
quarters humorously, and in others severely, the discontinuance 
of ‘‘Mabon’s Day” having been a condition of the strike settle- 
ment. Doubtless, now that the sliding scale is solidly formed, 
and in action, this and a few other difficulties will be arranged. 
Twenty colliers were fined 5s, each and costs this week at Ponty- 
pool for absenting themselves from work last ‘‘ Mabon’s Day.” 
The Ocean Coal Company this week readily paid compensation in 
the case of a haulier who was killed a few days ago at the bottom 
of one of the pits—the Lady Windsor. The sum, based on the 
last three years earnings, was £200, 

One result of deficient tonnage coming in to the ports has been in- 
creased rate of freights. Coasting freights are especially firm, and 
in addition to the ordinary demand, I note that a large number of 
steamers are being chartered to load coal for the Admiralty depdts, 
This fact must not be taken in an alarmist sense ; but it is very 
clear that these depdts are being well looked after. With regard 
to freights, it was said that lls. had been paid for Genoa, but 
upon this head I have doubts. Alexandria, however, has been done 
at 1ls., Salonica 1ls., and Leghorn 11s. Gibraltar is now at 9s., 
Genoa 10s. 6d., Barcelona 11s, 6d., Valencia 8s., Danube 13s. 74d. 
The demand for tonnage from America and the Gulf is very steady 
at Cardiff. Bay freights are well maintained. Rates are reported 
to be advancing for the higher Mediterranean ports, 

There is scarcely any difference in coal prices at Cardiff from 
those which ruled last week. The latest figures are :—Best steam 
coal, 12s, 6d. to 13s, 6d.; seconds, 10s. 6d. to lls. 6d.; drys, 
10s. 6d. to 103, 9d.; best Monmouthshire, semi-bituminous, 11s, to 
lls. 6d.; seconds, 93. 9d. to 10s. Special small steam, 6s. 6d. to 
7s., a distinct advance of nearly 1s, on last prices ; best ordinary, 
5s. to 5s. 3d.; seconds, 4s. 6d. to 4s, 9d.; and inferior, 4s. The 
improvement, it will be seen, is confined tothe special. The house 
coal prices are easier, both for best and for No, 2 and 3 Rhondda. 
Last figures on Change are :—Best house, 13s, to 13s. 6d.; No. 3 
Rhondda, 12s, 6d. to 13s. 6d.; No. 2 Rhondda, 8s. 6d. to 9s. 
Swansea prices are :—Anthracite, 14s. 6d. to 15s.; seconds, 12s, 6d. 
to 13s.; ordinary large, lls. to lls. 6d.; small rubbly culm, 
4s, 3d. to 4s, 6d.; steam coals, lls. to 11s. 3d.; seconds, 10s. to 
10s. 6d.; No, 3 Rhondda, 11s, 6d. to 12s, 6d.; No. 2 Rhondda, 
9s, 6d. to 10s. 6d.; Swansea f.o.b. cash thirty days, less 24. 

Coke continues in good demand at Cardiff and Swansea. 
Cardiff prices are from 16s. to 24s, 6d., according to brand. 
Swansea, l5s. to 21s. Patent fuel at the several ports is in fair 
demand at last prices, from 11s. 6d. Pitwood at Cardiff is a little 
easier, from 18s, 6d. There is now a steady import. 

The relative value of South African and Welsh coal has been the 
subject of comment lately. I hear that the Cape Government has 
instituted some experiments, showing that double the quantity of 
Cape coal was required to do the work performed by Welsh coal. 
The rate of evaporating water given per lb. is stated to be as 
follows :—African, 5°14; Welsh, 8°84 per lb.; Scotch, similar to 
Welsh. But it must be understood that Welsh coals are varied. 
I have now before me Admiralty trials giving 10°14 evaporation 
per lb. for Aberdare coal, 10°21 for Ebbw Vale coal, and Be 54 for 
Monmouthshire. 

In forming Llanelly Dock the workmen have come upon a seam 
of bituminous coal 3ft. in thickness, 

A few colliery disputes exist ; one at South Pit, Plymouth, and 
another at Vochrhiw, Dowlais. 

Last week Swansea shipped 27,595 boxes of tin-plates, and 
received 40,741 from works. Stocks now consist of 178,201 boxes, 
but steamers are due to load for New York, Chicago, Mediter- 
ranean ports, Russia, Spain, and Holland. Prospects are fairly 
good, but it was reported on Change at Swansea this week that 
buyers are taking advantage of non-arrival of tonnage to depress 
prices. In the face of the higher cost of materials manufacturers 
say that rather than lower figures they will stop the mills. 

On ’Change, Swansea, mid-week, the pig iron trade was reported 
irregular, and a reduction going on in prices regarded as due to 
political excitement, but considered only temporary. Latest 
quotations :— Glasgow warrants, 49s. 5d., 49s, 1d. to 49s, 24d. cash 
buyers; Middlesbrough No, 3, 45s. 10d., prompt; hematite war- 
rants, 55s, 54d. to 55s, 44d. for mixed numbers, f.o.b. Cumberland, 
according to warrant. elsh bars, £6 7s, 6d.; angles at usual 
extras, f.o.t. at works; sheets, iron and steel, £6 15s. to £6 17s. 6d.; 
steel rails, heavy, £4 15s. to £4 17s. 6d.; light, £5 10s. to £5 15s.; 
Bessemer steel bars, £4 12s, 6d.; Siemens, £4 12s, 6d.; tin-plate 
Bessemer cokes, 10s, 3d. to 10s. 6d.; Siemens cokes, 10s. 6d. to 
10s. 9d.; ternes, per double box, 28 by 20 C, 18s. 6d., 19s. to 
21s. 6d.; finished black plates, £8 to £8 10s. per ton; Canada, £7 
to £7 10s. per ton according to finish of brand; block tin, 
£:0 17s. 6d. to £81 5s.; lead, English, £13 13s,; Spanish, £13. 
Iron ore, Tafna, 14s.; Rubio, 14s, 6d. ex ship. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
THE exceptionally strong activity in the iron and steel trades of 


cme 
hopeful, The iron ore market shows animation, maeiielie™ 
and foreign ore being heavy. Noteworthy changes in oes 
taken place for some weeks past, present quotations rg 
spathose iron ore being M. 10 to 11 p.t.; roasted ditto « maw 
15°50 p.t. net at mines, Nassau red iron ore, 50 p.c, cy lity 
sold at M. 10°50 p.t. net at mines, while minetto of thi 
fetches M. 2°40 to M. 4°80 p.t., according to quality, De rraing 
brisk in pig iron; stocks are decreasing, and much § dis 
perceptible in prices. All the larger firms report thenaaie am 
booked forward. Some blast furnace works have disposed ie Well 
make till end of second quarter. The malleable iron de OF their 
continues exceedingly well employed, and has excellent acura 
Scrap iron moves in an upward direction as regards ps 
Rails fetch up to M, 80 p.t. The uncommonly stro 4 
tion in bars and in girders, to which reference has bean Posi. 
in previous letters, seems likely to be further maintaj ed made 
’ n 
hoop trade, too, has improved, and promises to remain ; 
animated condition for the near future. A satisfactory b ™ an 
is done in sheets, and plates are likewise in very good — 
realising M. 137°50 to 142'50 p.t.; best sorts, M. 230 p.t. ts 
inland competition is strong in pipes, there is neverthelo ‘ 
remunerative and very brisk trade done in that article and oa 
order books are all well filled, activity is secured for some ti : 
ahead ; stocks have been cleared. The strong import in American 
tubes has caused the German tube mills to reduce their a 
M, 3 p.t. Prices 

Production of pig iron in Germany, including Luxemburg. ; 
statistically and to have been for September of present = ” 
614,497 t., of which 116,705 t. were forge pig and spiegeleiven 
45,672 t. Bessemer, 339,618 t. basic, and 114,102 t. foundry pig’ 
Output in August; of present year amounted to 616,773 t.’ w i, 
in September last year 581,674 t. were produced. From Jan : 
Ist to September 30th of present year 5,450,595 t. pig iron hay 
been produced, against 5,062,708 t. for the corresponding period in 
the year before. 

In the various iron and steel trades of Austria-Hungary & quiet 
business is done ; no change can be reported to have taken place 
in quotations. 

On the French iron market a comparatively moderate demand 
comes in for pig iron, which has led to a rise in stocks ; the 
majority of the steel works are, however, actively engaged, and 
the condition of prices is firm all round, 

A rising tendency is being felt in most departments of the 
Belgian industry. The manufactured iron trade is special] 
active, both on home and on foreign account; plates have in 
several instances realised 5f. to 10f. p.t. more than was formerl 
given. Ata recent tendering for sets of wheels and tires for the 
Belgian State Railways, inland works sent in the lowest offers, 
The coal and coke trade in Belgium is uncommonly brisk, the 
collieries refusing to agree to the reductions which the ironworks 
asked them to make, 

According to the opinion of some leading geologists, layers of 
coal extend from the Ruhr district in the direction of the Channel 
and Central — A company has now been formed, witha 
capital of 100, ., for the seme of carrying out experimental 
boring in the north-east of Belgium and in Limburg. Professor 
Dumont, of Loewen University, is to be the scientific leader of the 
undertaking. 

During the sixteen years from 1880 to 1896 output of pig iron in 
Russia has increased fourfold, the production in manufactured 
iron rose 80 per cent., while the output in steel was nearly twice 
as high in 1896 as in 1880, This increase in production is principally 
due to the healthy and strong development of the South Russian 
iron industry ; no less than twenty blast furnaces are at present 
in blow in that part of Russia, producing more than half a million tons 
pig iron annually. In spite of a decidedly rising inland production, 
no decrease worth noticing has taken place in the import of iron 
and steel to Russia. In about four or five years South Russia 
alone will be able to produce thrice the quantity of iron that the 
whole empire yielded twenty-five years ago. The Ural is at 
present the most important of the iron-producing districts, then 
comes the central part of European Russia, Poland, South Russia, 
Finland, North Russia, and Siberia. Increase of production in 
these parts was :— 


Pigiron. Manufactured iron. Steel. 
1880. 1896. 1880. 1896, 1880. 1896, 
In 1000 tons. 

ee ae ae 269 .. 88 .. 
Ceutel Rusia... .. & . i . BW .. BW 1 uw B 
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South Russia ‘ 22.438 « Bw Ba. 1 coe 
De.” sc? ng) ce: CORE See | SOE cae Uae Ges & one 
North Russia .. .. eS Ta: Fr eee: mee 
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The Petersburg iron business is progressing comparatively 
slowly. There are three establishments engaged in the production 
of raw iron and steel, of which the Obuchow Works is the most 
important, This establishment is almost exclusively engaged in 
the production of army requirements, but being unable to supply 
the total demand, a great part of the Government orders is still 
placed with foreign firms, ‘ 

The gaining of ore in Central Russia, but especially the working 
of the collieries in the Doultz district, is carried on with increasing 
energy. Several owners of collieries have recently sent large 
numbers of overseers and colliers to: Belgium and Westphalia, for 
the purpose of learning the systematic working of collieries. _ 

The building of the Siberian Railway has naturally caused an in- 
creasing activity in the iron and steel trades, the different esta- 
blishments are crowded with orders, and some of them are unable 
to accept and execute fresh work for the next twelve months. The 
numerous foreign capitalists, chiefly Frenchmen and Belgians, 
that have invested in Russian ironworks are, therefore, realising 
fair profits. During the last ten years no less than a hundred 
million roubles are estimated to have been invested by Belgian and 
French capitalists in the Russian iron and coal industry. 

Up to the present no less than half a million tons iron and steel 
are annually imported into Russia, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


The continued scarcity of tonnage still keeps things quiet in the 
steam coal. House coal shippers are well off for orders, but owing 
to the rough weather there is a great scarcity of sailing vessels. 
Steel works are fully employed and prices advancing. Exports for 
the week ending October 22nd were :—Coal, foreign, 34,552 tons ; 
coastwise, 15,623 tons. Imports for week ending October 25th 
were :—Pitwood, 3483 loads; iron ore, 7360 tons; pig iron, 
2250 tons ; manganese, 3350 tons; two cargoes deals; one cement. 

Coal: Best steam, 1ls.; seconds, 10s.; house coal, best, 
13s.; dock screenings, 6s, 6d. to 7s.; colliery small, 5s, 3d. to 
5s. 6d.; smiths’ coal, 8s. to 8s, 3d. Pig iron: Scotch warrants, 
49s, 9d.; hematite warrants, 55s. 9d., f.o.b. Cumberland ; 
Middlesbrough, No. 3, 46s. 1d. prompt ; Middlesbrough hematite, 
54s. Iron ore: Rubio, 13s. 9d. to 14s. firm; Tafna, 13s, 3d. to 
13s, 6d. Steel: Rails, heavy sections, £4 15s, to £4 17s. 6d.; 
light ditto, £5 10s, to £5 15s. f.0.b.; Bessemer steel tin-plate bars, 
£4 12s, 6d.; Siemens steel tin-plate bars, £4 12s. 6d., all delivered 
in the district, cash. Tin-plates: Bessemer steel, coke, 10s. 34.5 
Siemens—coke finish—10s, 6d. Pitwood, 18s. to 18s, 6d, London 
Exchange Telegram : Copper, £53 13s. 9d. Straits tin, £80 12s. 6d. 
Freights very firm, and advancing, both foreign and coastwise. 








INSTITUTION OF ELECTRICAL ENGINEERS.—The opening meeting 
of the session will be held on Thursday, November 10th, when a 

aper will be read by Professor Silvanus P, Thompson on “‘ Rotary 
see ltl We learn that the annual dinner will take place 
in the Grand Hall of the Hotel Cecil on Wednesday, December 





Silesia and in the Rhenish-Westphalian districts continues. The 





The finished iron and steel trades are extremely busy, especially 


tendency of prices is stiff, as a rule, and the tone generally very 


7th, and that the invitations are likely to be issued during the 
coming week, 
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— 
AMERICAN NOTES. 


(From our own Correspondent.) 
New York, October in 

- xcess of exports this year over last 
op 100,000,000 dols., the country is in 
pot condition. There is a good report from 
“f ilroads covering 96,000 miles of road, show- 
joie increase in earnings of 6 per cent. for nine 
ths this year over the same time last year. 
moe js a gradual improvement in business, as 
There by bank returns ; failures in business are 
pence . general conditions are better. Prices are 
- *pecause of enormous production, and 
vor ufacturing capacity is being expanded, as 
- ha famine in manufactured products was 
on Pig iron production and consump- 
-— again increasing ; stocks are going down 
be Transatlantic demand is increasing, and 
ay yetaffect quotations at a critical time. The 
mi Ad season is six weeks off ; in the meantime 
pg deal of preparation has to be made by 
‘= of iron, steel, machinery, and supplies of a 
thousand kinds, Capital is more quick to 
respond to call; enterprise is gathering confi- 
dence and courage ; there is a very strong tone to 
the entire market. Shipyards are heavy buyers, 
on account of Government orders. A good many 
large engineering enterprises are coming up, and 
equipment is in urgent demand, Some big 
orders are about to be placed, one for a Franco- 
American motor company. A power house is to 
be built second only in size to the enormous plant 
just o ened, Waterworks, electric light plants, 
electric tramways, car-building work, boat and 
ship building, are a few of the many avenues into 
which finished material is soon to begin pouring. 








LAUNCHES AND TRIAL TRIPS. 


Messrs. Sik RAYLTON, DIXON, AND Co., Limited, 
launched from their Cleveland Dockyards at 
Middlesbrough. on October 19th, for Liver- 

] owners, the s.s. Romney, of 6600 tons dead- 
weight capacity and arranged for the cattle 

e. 
= screw steamer Longbenton, which is 218ft. 
in length by 30ft. beam, and has been built for 
Messrs. T. and W, Smith, of Newcastle-on-'T'yne, 
by the Blyth Shipbuilding Company, Limited, 
went to sea for her trial trip on Friday, the 21st 
inst. The engines have been fitted by the North- 
Rastern Engineering Company, Limited, and have 
cylinders 17in., 28in., and 46in. by 30in. stroke. 

he trial of speed, notwithstanding the heavy sea 
running. was highly satisfactory. 

On Wednesday afternoon there was launched 
from the East Shipbuilding Yard of C. S. Swan 
and Hunter, Limited, a large steel screw steamer 
which has been built to the order of Messrs. 
Thomas and James Harrison, of Liverpool, for 
their well-known regular line from Liverpool to 
Calcutta. The principal dimensions of the vessel 
are: — Length overall, 485ft.; breadth extreme, 
56ft. 3in.; and depth moulded, 34ft. 10in., and 
she is expected to carry a deadweight cargo of 
10,400 tons on a draught of water of 26ft. 6in. 
She has a long poop wherein is accommodation 
for the crew, a long bridge for cargo, and a top- 
gallant forecastle. The accommodation for 
captain, officers, and engineers, is provided in 
deck-houses on the top of the bridge deck. The 
machinery has been constructed by the Wallsend 
Slipway and Engineering Company, Limited, and 
consists of a set of triple - expansion engines, 
having cylinders 28in., 46in., and 75in. in dia- 
meter, with a stroke of 60in., working at a 
pressure of 180 1b. per square inch. On leaving 
the ways the vessel was named the Politician by 
Miss Crowe, of Leeds. 

On Monday, the 24th inst., the s.s. Thirlby, built 
by Messrs. Ropner and Son, of Stockton-on-Tees, 
to the order of Messrs. R. Ropner and Co., West 
Hartlepool, made her official trial trip in the Tees 
Bay. The vessel is of the partial awning deck 
type, having poop and raised quarter deck. Her 
eadweight carrying capacity is 2750 tons on 
about 17ft. The saloon and cabins for the 
captain and officers are fitted in the poop, whilst 
the engineers are provided for in iron houses 
placed on the awning deck. The vessel is built 
with deep frames, leaving the holds entirely free 
for cargo, and is fitted with cellular bottom for 
water ballast. All labour-saving appliances have 
been adopted in the vessel’s outfit for the 
economical working of cargoes. She has steam 
steering gear, powerful steam winches, two large 
donkey boilers, patent windlass, stockless anchors, 
&c,, and is otherwise fully equipped. The 
i are by Messrs. Blair and Co., Limited, 
and will work up to about 700 effective horse- 
power, the working pressure being 160 lb. The 
trial trip proved exceedingly satisfactory, all the 
machinery working very efficiently. The owners 
Were represented by Mr. Rooke, one of their 
superintending surveyors, who was highly satis- 
fied with the results of the trial. After adjust- 
ment of compasses, the steamer left on her run 
round to the Bristol Channel, where she will load 
for the Danube, 

On Friday, the 2Ist inst., the fine Atlantic 
liner Chicago, built by Messrs. Furness, Withy, 
and Co,, Ld., West Hartlepool, for the fleet of the 
Well-known Wilson Line, of Hull, was taken out 
for her official trip. She left at six o’clock in 
the morning, with a large staff of officials on 

, fora twelve hours’ run. The Chicago is 
somewhat similar in design to the s.s, Victoria 
and Rapidan, both of which have proved so 
Suceassful. Probably one of the most exhaustive 
trial trips that has been made out of the port 
Was successfully carried through on this occasion 
to the satisfaction of all concerned, 13, 14, and 15 
knots having been reported in progressive trials, 
Atthese speeds there appeared to be such an 
abundance of steam that Mr. Borrowman, who 
represented the builders of the engines—Central 
Marine Engine Works, West Hartlepoo! 





l—was 
appealed to by the company to see what the vessel 
really could do when fully opened out, and on her 
return passage from Blyth to the Tyne over the 
itley measured mile the very satisfactory 
Speed of 163 knots was attained.’ ‘The steerin 
and general handiness of this huge 500ft. vesse 
‘uring the day was remarked upon, she being 
repeatedly turned round and put upon her course 
in3} minutes, The Chicago carries about 850 
of cattle, these being entirely clear of the 


passenger accommodation. She has 12,000 tons 
measurement capacity, On completion of the 
trial trip the vessel was taken to the Tyne for 
loading purposes, 








INSTITUTION OF JUNIOR 
ENGINEERS. 

THE inaugural meeting of the eighteenth 
session of this Institution was held on the 21st at 
the Westminster Palace Hotel. The chair was 
taken by Mr. J. A. F. Aspinall, of the Lancashire 
and Yorkshire Railway, the retiring President, 
and there was a large attendance of members, 
A hearty vote of thanks to the retiring President 
having been passed for his services rendered 
during the past session, the latter introduced the 
President-elect, Sir William H. White, Director 
of Naval Construction, who delivered his presi- 
dential address, After thanking the Institution 
for having elected him to the presidential chair, 
Sir William White said that many of his pre- 
decessors in that chair had addressed them on 
matters of engineering theory or practice on 
which their professional work had given them 
special information. There was no lack of interest- 
ing problems incidental to the design, construc- 
tion, and propulsion of ships in general, or of 
warships in particular, on which he might have 
spoken that night. His intention, however, was 
to avoid such questions, and to deal with matters 
in which all engineers had a common interest, 
while those who are at the outset of their career 
might, he trusted, find some useful hints for 
guidance in his remarks, Having briefly referred 
to the growth and development of civil engineer- 
ing during the present century, and to the fact 
that scientific method was becoming more and 
more established in engineering practice and in 
experimental research, the President proceeded 
to deal with engineering education. He said 
that all who had the interests of engineering at 
heart must be rejoiced at the impulse given to 
the scientific side of engineering education by the 
establishment recently of a system of qualifying 
examinations for admission to the Institution of 
Civil Engineers. Having enforced the importance 
of “communion and fellowship” between all 
branches of engineering, Sir William recorded his 
equally strong conviction that for the average man 
an early specialisation of practice was advan- 
tageous, and generally led to greater success. It 
had been his fortune to be asked what course of 
training he would recommend for youths intended 
to become engineers. His advice had always been 
the same, and it was based on personal experience 
and extensive observation. Practical training in 
the workshop, factory, shipyard, or other engineer- 
ing establishment, was, he considered, best com- 
menced when a lad was fresh from school. During 
that period of practical training it was most desir- 
able thatscholasticknowledge should be maintained 
or extended. If this programme were carried 
out a young man would finish his practical course 
without loss of educational knowledge. With 
ability and energy commensurate to the task, a 
student thus prepared and bringing with him 
considerable practical experience, ought to reap 
the greatest advantage from the higher course of 
study, and to be ready for actual work when 
it was completed. In conclusion, Sir William 
said that no one could now complain of lack of 
opportunity for perfecting his equipment as an 
engineer. The existence of that Institution was 
an evidence of the changed conditions under 
which engineering work had to be done. Its 
educational intluence was doubtless considerable. 
Let them hope that it might long continue to 
flourish, and be increasingly useful to junior 
engineers. A cordial vote of thanks to the Presi- 
dent for his address concluded the proceedings. 








TRADE AND BUSINESS ANNOUNCEMENTS.—Mr, 
Henry Edmunds, M.I.E.E., electrical engineer, 
has removed his offices from 39, Victoria-street. 
to 2, Queen Anne’s-gate, Westminster, S.W. For 
family reasons, Messrs, Abbott and Co., Newark- 
on-Trent, have decided to convert the businessinto 
a private limited company, to be registered as 
Abbott and Co., (Newark) Limited. Messrs. 
Ewing and Lawson intimate that they have 
purchased the old established boiler work of 
Messrs. Alex. Nicholson and Co., known as the 
Crownpoint Boilerworks, Glasgow. The business 
will be carried on under the name of Ewing and 
Lawson, 

West OF ScoTLAND IRON AND STEEL INstTI- 
TUTE.—The first meeting of the seventh session 
of the West of Scotland Iron and Steel Institute 
was held in the lecture hall of the Institute of 
Engineers and Shipbuilders, Bath-street, Glas- 
gow, on the evening of Friday, 21st inst., Mr. F. 

7, Paul—manager of Blochairn Steel Works— 
president, in the chair. In the course of his 
address he said that since the corresponding 
period of last year no strikingly new metallur- 
gical development had taken place in connection 
with steel or iron manufacture, but progress had 
been made in increased productivity. It was 
only a comparatively short time since the output 
of plate mills was about twenty tons per shift, 
averaging 4in. thick ; and it was within his know- 
ledge that at the present day mills were turning 
out more than three times this quantity og shift 
even of jin. plates, while other mills rolling gin. 
plates and upwards turned out as much as 120 
tons per shift. By such developments as these 
great economy was being brought about. Advan- 
tage of the present respite from the gloom which 
had so long hung over their industry should be 
taken to fully discuss even apparently trivial 
questions of economy, realising that frequently 
in numerous small savings lay the difference be- 
tween commercial success and failure. There was 
unfortunately a disposition amongst many of the 
workmen’s societies to not only endeavour to 
maintain high wages, but to discourage any im- 
provement in methods which might conduce to 
greater output with resulting economy of pro- 
duction, notwithstanding that the men’s earnings 
would not be adversely affected. In view of the 
much keener competition that awaited them, it 
was to be hoped that wiser counsels might prevail, 
and every assistance be rendered to secure the 
maintenance of this important industry in its 
present activity. Following the address, a lan- 
tern lecture on the ‘Crystalline Structure of 





Iron,” was delivered by Mr, J. E, Stead, F.I.C, 
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*,* When inventions have been “‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


14th October, 1898. 
21,599. Irons, J. W. Blakey and G. H. Miller, Brad- 
ford. 


21,600. VeLocipepEes, F. Grace and W. C. Martin, 
Southampton. 

21,601. IncanpgscentT Mantes, G. Daubenspeck, 
London. 

21 paws Printers’ Composition Roiiers, J. W. Payne, 

ndon,. 

21,603. Tire for Wuexts of Venicies, F. F. Mote, 

Herdman, J. McLaren, and W. B. Bath, 
Sandringham, Norfolk. 

21,604. Stena.s, J. Pinfold and J. W. Blackham, Aston, 
Warwickshire. 

— CLEANER for Stem of Pirg, H. Hansen, Hudders- 

cid. 

21,606. VeceraBLE Compounp, R. Pritt, Staveley, 
Westmoreland. 

21,607. Scraper for Boots and SHogs, A. A. Pearce, 
Bristol. 

21,608. Paeventine Smoxg, I. Grindrcd and J. Butter- 
worth, Pendlebury. 

21,609. Domestic Fire- pLaces, J. T. Robinson, 
Bradford. 

21,610. Tires for Wurris of Crcirs, W. P. Sutton, 
Nottingham. 

21,611. Printinc Macuryg, J. Feeney and A. Williams, 
Birmingham. 

21,612. Weavinc Srripes on Ciorus, J. H. Cunliffe, 

hdale. 

21,613. SypHon DiscnarcE Firrincs, 8. Robertson, 
Dundee. 

21,614. Macuines for Knitrinc Woot, E. Dubied, 
Leicester. 

21,615. Arm Brake, T. and J. H. Green, Kidder- 
minster. 

21,616. MANUFACTURING SULPHURIC AcID, A. Sébillot, 
Glasgow. 

21,617. WeicHInc Macuiyves, H. K. Bather, Solihull, 
Warwickshire. 

21,618. Cycixes, J. W. Coltman and W. H. Chanter, 
Bradford. 

21,619. MusicaL INstRUMENTS, J. Ramuge, Glasgow. 

21,620. Pygumatic TirEs, W. J. A. Donald, Glasgow. 

21,621. Tuimeies, 8. Middleton-Taylor, Wylde Green, 
Warwickshire. 

21,622. Puzzue, G. Ellis, Rochdale. 

21,623. Door Woop Fincgr Piares, W. H. Hadley, 
Birmingham. 

21,624. MouLps, T. and A. J. Poole, Longport, Staf- 
fordshire. 

21,625. STENTERING Cuips, C. L. Jackson and E. W. 
Hunt. Manchester. 

— VELOCIPEDE TirESs, W. Shakespeare, Birming- 

am. 

21,627. Printinc Macuings, T. Cossar, Glasgow. 

— Borries, A. J. Boult.—(F. A. Woods, United 

states.) 

21,629. Borties, J. W. Rogers and H. Whitehouse, 
Birmingham. 

21,630. Propuction of Patrerns on Cotron FaBRics, 
P. G. Brown and J. L. Kennedy and Co., Limited, 
Manchester. 

21,631. Beam Franogs, A. A. Mills and J. Blears, Man- 
chester. 

21,632. Cicark Hoiprrs, I. Heys and G. Ellam, jun., 
Manchester. 

21,633. Ececrriciry Meters, G. Hookham, London. 

21,634. MANUFACTURING BucKLEs, J. W. Brooks and 
8. Greenfield, Birmingham. 

21,635. Prorecrion of Cycte Hanpiks, J. Brunt, 
London. 

21,636. Cuats Mgcuanism for Cycugs, E. Turner and 
H. F. Boughton, Barnsley. 

21,637. Cottar and Tix Fasteners, T. F. Edwards, 
London. 

21,633. Arc Lamps, J. Stuart and J. H. Barton, 
London. 

21,689. Betts or ALarms, A. E. and E. J. de Courcy, 
Birmingham. 

21,640. Dress Apsusrers, H. B. F. Barker, London. 

21,641. Postat Carbs, M. Gold, London. 

21,642. AuromaTic Fat Sprinkwukr, J. Rua, London. 

21,648. GENERATING ACETYLENE Gas, W. Doman, 
London. 

21,644. Frere Screen and Guarp, R. R. and J. A. Craw, 
London. 

21,645. Kigrs for Bugacatne, A. G. Brookes.—(J. F. 
Monaghan, United States ) 

21,646. Sewer Gas, &c., InpIcaToR, C. J. Petrie, 


mdon. 

21,647. Exarne VALVE and VaLve Gear, F. W. Gordon, 
London. 

21,648. Watts for Sttos, P. Sée, London. 

21,649. Provectinc Pourverarnic ImacEs, W. Friese- 
Greene, London. 

21,650. Parnt Brousn Howpers, F. W. B. Langwisch, 
London. 

21,651. Spray Propucers for Grates, G. Chelmisky, 
London. 

21,652. Etgecrric Traction, S. Worthington and R. J. 
Crowley, London. 

21,653. Propuctnc Oxatic Acip, T. 
London. 

21,654. Bicycies, J. Vreugdenhill, London. 

21,655. Resistance MeasureR, C. W. 8. Crawley, 
London. 

21,656. Horse Cotars, H. Birkbeck.—(W. D. Curtis, 
United States.) 

21,657. SALT-MANUFACTURE Apparatus, T. C. Lowden, 
London. 

21,658. Securinc CycLe Hanpxgs, J. McRae and G. E. 
Wright-Motion, London. 

21,659. Topacco Pires, J. McRae and G. E. Wright- 
Motion, London. 

21,660. SecuRING TOGETHER SHEETS of Paper, M. Hope, 
London. 

21,661. FLap Fite Mount, A. E. Walker, London. 

21,662. CigaRETTE Papgrs, F. W. Golby.—(P. Scholtz, 
Germany.) 

21,663. Tanninc Skins, J. L. Planckaert and F. 
Vuylsteke, London. 

21,664. Boots, A. and W. Flatau and Co.—W. and H. 
Narshall, Victoria.) 

21,665. AxEs, R. Llewellyn, London. 

21,666. Picks, R. Llewellyn, London. 

21,667. VeLocipEpEs, J. M. H. Venour, London. 

21,668. CycLe Tires, W. H. Paull and T. Shepherd, 
London. 

21,669. INcANDESCENT ELEctric Lamps, J. W. Swan, 


Macalpine, 


mdon. 
21,670. Corset MgasuReR, L. Nicolierand P. Thomine, 


ndon. 

21,671. Winpow Fasteners, A. J. Boult.—(S. H.j- 
nung and Co., New South Wales.) 

21,672. CaRDING MacuInE, T. E. Wilson and P. Kestner, 


London. 

21,673. Loom JacquaRD Apparatus, L. A. Garchey, 
London. 

21,674. ALLoyinc Metat, A. K. Huntington and R. 
T. Preston, London. 

21,675. FLUID-PRESSURE ENoINEs, H. E. Gamble, 
London. 

21,676. UNSHRINKABLE KNITTED Fasrics, G. Benger, 
Liverpool. 

21,677. AUTOMATIC SHEET-COUNTING APPARATUS, R. 
Biirk, Liverpool 

21,678. Coxe Ovens, E. Festner and G. Hoffmann, 
Live 





rpool. 
21,679. FooTBaLLs, J. M. Davies, Liverpool. 


21,680. Vermin Traps, C. E. Howell and H. I. Scott, 
—— 

21,681. Incugators, J. F. Whalley, Manchester. 

21,032. Lamps for Traction Encines, W. P. Wilson- 
Browne, Birmingham. 

21,683. Compinep Cup's Cor and Pen, T, J. Wilson, 
London. 

21,684. Weavine Suutries, E. Slicer, London. 

21,685. Transmirtinc Powsr, W. H. Barker and J. 
Langecate, London. 

21,686. Moron Cycizs, H. J. Lawson, London. 

21,687. BorrLe-LaABELLING AppaRatTus, C. G. Severin, 
London. 

gy, rors Destructors, J. A. and W. K. Baker, 

ndon. 

21,639. Inpuction Motors, W. Langdon - Davies, 
London. 

21,690. Sprnwinc, G. A. Krusche, London. 

21,691. GENERATING AcRTYLEN#, D. J. van Praag and 
F. W. Harker, London. 


15th October, 1898. 


21,692. Covers of Pneumatic Tirrs, W. A. Griffiths, 
Birmingham. 

21,693. Motor -pRIivEN VeHICLEs, W. E. Simpson, 

ndon, 

21,694. AUTOMATIC Firk-aRMs, W. E. Simpson, London, 

21,695. CrrcuLatTine EveEctric Batrery, E. A. and EK, 
J. Stokes, and R. J. Crowley, London. 

21,696. CingMaToGRarH, H. G. F. Spurrell, East- 
bourne. 

21,697. Ggarinc of Cycizs, A. Mason, Leeds. 

21,698. Stgam Tourpinges, W. G. Heys.—{J. J. Heil- 
mann, France.) 

21,699. DRAWING OFF AERATED BEVERAGES, 8. Travers, 
Bristol. 

21,700. Compounp H1nags, G. Herbert, Cheltenham. 

21,701. INSTANTANEOUS FURNITURE POLISH, 8. E. Cane, 
Wrexham. 

21,702. Borrtzs and Stoppers, E. W. Howard and G. 
B. Fanner, Stoke-on-Trent. 
21,703. Securinc CargiaGE Doors, J. J. Smith, 
London. 
21,704. Lue Bir- 
mingham. 

21,705. VeLocipgpEs, W. Starley and P. A. Dingley, 
Coventry. 

—, Protectors for Crrcutar Saws, J. Merrett 

mdon. 

21,707. Carrripcr Frerpine for Guys, Kynoch, Ltd., 
and D. Clerk, London. 

21,708. Sranp-prpes for Borters, R. Fortune, Man- 
chester. 

21,709. Caps, N. Jacobson, Manchester. 

21,710. Braxgs, J. Pollitt, Manchester. 

21,711. WHEEL and AXLE MovuntTiNGs, A. Day, Bir- 


for Cycres, H. P. Trueman, 


mingham. 

21,712. Botts, C. R. Heckford and C. H. Bill, Bir- 
mingham. 

21,713. VeLocipepE Lock, A. 8. Butt and The Mono- 
pole Cycle and Carriage Company, Limited, 
Coventry. 


21,714. VeLocirEDE CHAIN ADJUsTMENTs, A. 8. Butt and 
The Monopole Cycle and Carriage Company, Limited, 
Coventry. 

21,715. Breakine Circuits, J. Ferguson and J. White, 
Glasgow. 

21,716. ELECTRIC-ME‘:SURING INSTRUMENTS, W. Thom- 
son, Glasgow. 

21,717. Cops, W. J. Franter, Birmingham. 

21,718. Execrric Arc Lamps, English Industrials, 
Limited. — (Elektricitazts Actiengesellschaft, Ger- 
many.) 

21,719. Srretcners for TELEPHONE Wires, W. S 
Mackie, Glasgow. 

21,720. Switcues for TR: mways, A. Allan, Glasgow. 

21,721. Fezpinc Printinc Macaings, W. Bridgewater, 
Leicester. 

21,722. Pneumatic Tires, W. G. Potter, London. 

21,723. Cycte Prpats, H. P. Trueman, Handsworth, 
near Birmingham. 

21,724. Brakes for Hanp Venicies, F. A. Bainbridge 
and G. W. Gardiner, Newcastle-on-Tyne. 

21,725. France Drittinc Macuing, J. E. Bridger, 
Liverpool. 

21,726. UCOIN-CONTROLLED Paonocrapss, G. V. Gress 
and W. H. Miller, London. 

21,727. TRoLLEY WHEEL-LOCKING MECHANISM, F. Red- 
ford, London. 

21,728. Covers of Preumatic Tires, H. F. Lancaster 
and W. F. Briggs, London. 

21,729. Naiis, A. E. Appleton, London. 

21,730. WEATHER-TIGHT Winpow CasgmeEnts, G. E. 
C. E. Wareham and 8. Upshall, Chelmsford. 

21,731. Fotprne Vatves for Botries, H. R. Foley, Ten 
Acre, near Birmingham. 

21,732. Cugcks for SprinG Doors, T. Jones, London. 

21,733. E_ecrricay Firrines, H. E. Dolphin, Grassen- 
dale, near Liverpool. 

21,734. Lamp Burners, F. T. Williams, London. 

21,735. Carriage Lamps, C. H. Marshall, F. Sanders, 
N. Smythe, and J. 8. Richards, Birmingham. 

21,736. BencHes with REVERSIBLE Seats, R. Middle- 
ton, Leeds. 

21,737. Non-stippInc Boot Protectors, J. E. Wat- 
wood, Ipswich. 

21,738. Mitkinc Apparatus, W. H. Lawrence and R. 
Kennedy, Glasgow. 

21,739. MaGaztnE Guns, H. E. Newton.—({The San 
Francisco Arms Company, United States.) 

21,740. Auromatic SHuTrLe Guarp for Looms, L. 
Dobbelaere, Dundee. 

21,741. COMPOSITION-APPLYING MECHANISM of MatcH 
Macutngs, W. N. Palmer, London. 

21,742. Fornaces for Brick Kitns, F. E. Swift, 
London. 

21,743. Gattxys for Typr, E. G. Leonard, London. 

21,744. Rotting Meratiic Tupes, J. Lones and E. 
Holden, London. 

21,745. EXTERNALLY - VENTILATED Hat, H. W. Perry, 
Madras, India. 

21,746. Mupeuarp for Cycies, J. J. de Z. Marshall, 
London. 

21,747. Maxine Parser Tuses, W. P. Thompson.—(7The 
Union Paper Company, United States.) 

21,748. Boot StrercueEr, A. Schischa, Liverpool. 

21,749. DisinrecTING WATER-CLOSETs, J. Sommer, 
Liverpool. 

21,750. FERMENTATION of Liquips, M. H. C. Shann and 
F. M. Johnson, London. 

21,751. Exarpitine Picturss, F. H. Urry, London. 

21,752. TeLescriptors, The Telescriptor Syndicate, 
Ltd.—(B. Hoffmann, France.) 

21,758. ResiLigent WHEEL, E. Mattei, London. 

21,754. HanpiE-Bars, H. D. Wall, London. 

21,755. ELecraic Merers, B. J. B. Mills.—(2. S. White, 
Onited States.) 

21,756. Rarsmnc Bioop PressureE, O. Imray.—(The 
Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

21,757. CYLINDER VaLves, J. M. Christie and R. Rock, 


maon. 
21,758. Systems of Train Controxt for ELxrcrric 
Morors, F, E. Case, London. 
21,759. Exectric Train Systems, W. B. Potter, 


on. 

21,760. Propucinc Coxe, A. D. de Micheroux, 
London. 

21,761. Cigar Banps, A. E. Morris, London. 

21,762. WaGon Coup.ines, H. F. Flux, London. 

21,763. FIRE-RESISTING ComposITION, R. Pearson, 
London. 

21,764. Roap Map, J. Fichtner and L. Miihlbauer, 
London. 

21,765. Rorary Toorn BrususEs, A. M. W. T. Laag, 
London. 

21,766. CuHarns, J. 
London. 

21,767. Mupavarps, R. Gross, London. 

21,768. Opgratinac TaBLEs, G. Gardiner and J. H. 
McLean, London. 

21,769. TREATING Water, S. Pitt, London. 


Wyslouzil and R. Seyberth, 





21,770. Fricrionab Drivine Gear, A. Welin, London. 
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21,771. Putverisinc Macuing, H. H. Lake.—(J. 2. 
Lamplough, South Africa.) 

21,772. TREATING Rerracrory Orgs, 8. O. Cowper- 
Coles, London. 

21,773. AromIsERS, J. M. Munyon, London. 

21,774. Fotpine Bicycies, W. Smith, Birmingham. 


17th October 1898, 


21,775. Parts of Buckets, C. W. Roberts, E. E. and D. 
W. Cooper, and W. J. Eades, Birmingham. 

21,776. CrusHine GRANITE Quartz, J. K. and J. Broad- 
bent, Manchester. 

21,777. WATER-SOFTENING Apparatus, W. J. Baker, 
Scarborough 

21,778. TanLe Gotr, G. E. Holland, London. 

21,779. Cyctrne Foor Grip, N. Evans, London. 

21,780. VeLoctprpes, H. E. Jones and W. Manning, 
Birmingham. 

21,781. Croce Frames, A. King, Nottingham. 

21,782. Jorsts for Fencinc, W. H. Bridgwater, 
Liverpool. 

21,783. Cure, W. H. Balderson, Sheffield. 

21,784. REFLectoR and Fame Reovtaror, 8. Willett, 
London. 

21,785. Mercury Contact for Switcuss, E. Price, 
Portsmouth. 

21,786. Sprrir Vapour Lamp, R. Beese and A. Perlich, 
Berlin. 

21,787. Ratstnc Liquins, R. Beese and A. Perlich, 
Berlin. 

21,788. Boat-LowERInG Apparatus, J. H. Klencke, 
Manchester. 

21,789. Macuine for SHARPENING Saws, A. Keppeler, 
Glasgow. 

21,790. Cyc_e Rest, M. A. Gaw, Glasgow 

21,791. CaemicaL Drain Testers, H. Ellison, Brad- 
ford. 

21,792. 

21,793. 

21,794. 
St. Helens, Lanes. 

21,795. Toy Bicyvcig, M. Pautard-Gerard, London. 

21,796. Winpow Guarp, W. C. Barns, London. 

21,797. MeasurnInG Pressure of Gasxs, M. Arndt, 
London. 

21,798. Spanners for Crc.es, F. Toulson, Bradford. 

21,799. BLinp Mountine, Saunders, Davies, and Co., 
Limited, Birmingham. 

21,800. Sprine Tires for Venicce Wars s, B. G. Hall, 
Birmingham. 

21,801. Courtine for Hoss-prpgs, E. Flechsig, Bir- 
mingham. 

21,802. WATER - LEVEL 
London. 

21,803. MANUFACTURING LEATHER, H. Wade.—(F. A. 7. 
Moor, United States.) 

21,804. DisPLAYING ADVERTISEMENTS, W. Berdoe, 

ing. 

21,805. Prosectites, R. A. Hadfield, London. 

21,806. Macutne for MANUFACTURING CaRTRIDGRS, J. 
Skibinski, London. 

21,807. Eyg-GLassEs, W. Kilsby and H. Marshall, 
London. 

21,808. ExtincuisHer for F. Kessell, 
London. 

21,809. HanpLe for Krrosrne Trxs, T. B. Abbott, 
London. 

21,810. Mrasurine Taps, W. H. Woollatt, London. 

21,811. New Inpoor Gamk, H. G. T. Glazebrook, 
London. 

21,812. Sarety Lock for Cycies, A. M. Vellnet, 
London. 

21,813. Betis, E. D. Rockwell, London. 

21,814. PLovers, F. Baumann, London. 

21,815. ee Gas, C. A. Seddon.—(C. Killing, Ger- 
many. 

21,816. Comernep Music Recepracies, M. Dovey, 
London. 

21,817. Apparatus for Sreertne Surps, O. J. Berghoff, 
London. 

21,818. Device for Pressinc out Liquips, G. Ménnig, 
London. 

21,819. Bepsteaps, A Beswick, London. 

21,820. Foorrptates for Bicycirs, J. Lewthwaite, 
London. 

21,821. Caps, The Crown Cork Company, Limited.— 
(W. Painter, United States.) 

21,822. NON-REFILLABLE Borties, E. J. Schindchiit, 
London. 

21,823. Apraratus for Cueckine Monry, 0. H. Steed, 
London. 

21,824. ADVERTISING on Date Casgs, J. 

mdon. 


SuspenpiNe Swivets, C. E. West, Leeds. 
Fastener, A. H. Maynard, London. 
Foot-REsT and Brake for Cycigs, W. Rigby, 


Inpicators, J. F. Child, 


Lamps, 


A. Causton, 


21.825. Rotary Ewnoines, A. J. L. Haverkamp, 
London. 

21,826. PENCIL ~ RETAINING Devices, J. V. Dunphy, 
Liverpool. 


21,827. Device for Heatine Tupss, C. H. West, Liver- 
pool. 

21,828. Sappies for VeLocipepes, H. W. Herbst, 
London. 

21,829. INCANDESCENT E.ectric Lamps, J. E.de Marcay, 
London. 

21,830. APPARATUS EwPLovep in Propucinc Leap 
OxtpEs, Mathews’ Lancashire. Cheshire, and North 
Wales District White Lead Company, Limited, 8. 
Pope, and G. V. Barton, London. 

21,831. Bac Framers, C. F. Potter. London. 

21,832. CoLournine Matrer, A. G. Green, A. Meyen- 
berg, and The Clayton Aniline Company, Limited, 
sondon. 

21,833. Morpaytina Corton, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabric, Germany.) 

21,834. a Piovens, G. F. Redfern.—(W. C. Peacock, 
Victoria.) 

21,335. Storace Batreriss, W. J. Still, London. 

21,836. Encines, I. M. House and W. J. Overend, 
London. 

21,837. ScreENs for Hipine Soiprers, C. D. Guinness, 
London. 

21,838. Reapinc Desk, R. F. von Schmiithausen- 
Schmitz, London. 

21,839. Dygsture Manuracture, O. Imray.—(The 
Farbuerke vormals Meister, Lucius, and Briining, Ger- 
wary. 

21,840. Macaztne Riries, O. Imray.—(J. Hylard, 
Victoria.) 

21,841 Dynamo Execrric Macuine, Siemens Bros. 
and Co., Limited, R. Dumas, and G. 8. Grimston, 
London. 

21,842. Newsparer Horpker, E. Liebherr, London. 

21,843. EvecrricaL Sarety Fuses, H. C. Hodges, 
London. 

21,844. CARTRIDGE Cask, Kynoch, Limited, and G. 
Hookham, London. 

21,845. Blank Number. 

21,846. Hooks for Biockxs, Boats, &c., F. 8. Pett, 
London. : 

aa Borter Frre-pox, A. F. Hack, 
London. 

21,348. Wrencu, S. 8. Grove, London. 

21,849. Bricks for Bui_pinc Purposes, W. Abbott, 
London. 

21,850. Waters, F. Stephan, London. 

21,851. Propucer Gas, H.C. Jenkins andT. C. Lowden, 
London. 

21,252. AcTuATING the Prpats of Pranos, E. Seiler, 
London. 

21,853. Panoramic Errects, C. M. Hollingsworth, 
London. 

21,854. Propucina Rotary Motion, C. M. Hollings- 
worth, London. ° 

21,855. ORNAMENTAL Fountains, C. M. Hollingsworth, 


London. 

21,856. OpENING Doors, T. G. Noble and G. H. Allison, 
London. 

ome! Potato PLovau, J. Cockerell and W. C. Harper, 


maon, 
21,858. Boxss, G. A. Herberg, London. 
21,859. MgTaLiic Packina, J. Wardle, R. Hancock, 
and J. Maude, London. 
21,860. Cxitixes, P. Vanhauten, L. Plumen, and E. 
Noppeney, London. 





18th October, 1898. 
21,861. Friction Grarinc, F. Rough and Company, 
Hereford. 
21,862. Resonator for Harmoniums, J. T. Hanson, 
London. 


| 21,863. Sronrne of Mik, C. A. Lister, Dursley, 


Gloucestershire. 

21,864. Woop Sponcr and Soap Basxkazt, F. Williams, 
London. 

21,865. Zinc Oxtpr, 8. O. Cowper-Coles, London. 

21,866. MgcHanicaL Musicat INSTRUMENT, L. Hupfeld, 
Manchester. 

21,867. Suppers, F. W. Farr, London. 

21,868. Surpprrs, F. W. Farr, London. 

ae re Fastenines for Lapis’ Brits, E. Marriage, 


th. 

21,870. Wave Morors, M. Niubo and 8. Théraizol, 
Birmingham. 

21,871. Last Supports for Boors, W. H. Dorman, 
Stafford. 

21,872. Porrers’ Macuinery, W. F. Richmond, Long- 
ton, Staffs. 

— AppLyinc Heat to Tusgs, I. Morris, Bilston, 

taffs. 

21,874. Borzers, J. T. Pearson, Burnley. 

21,875. Sewrsa Macuines, J. K. Macdonald.—(The 
Singer Manufacturing Company, United States.) 

21,876. Coip-ain Meat Sares, P. Chadwick, Man- 
chester. 

21,877. Screw Sropper for Borr.rs, J. Forshaw, jun., 
Liverpool. 

21,878. Warpropsg, R. F. von Schmidthausen-Schmitz, 
Glasgow. 

— Negpvss, J. Morgan and J. Cassell, Birming- 
nam. 

21,880. Gear for Daivinc Cycies, F. V. Bartlett, 
Wolverhampton. 

21881. Jam, M. A. Gaw, Glasgow. 

21,882. Wasninc Macatyes, J. McAllister, Glasgow. 

21,883. Hotpixe-pown Loops for Skirts, A. D. Bald- 
wio, Bristol. 

21,884. Lecernea, A. E. Bishop, Bristol. 


21,885. Kyirrinac Macuines, J. A. Claringburn, 
Nottingham. 

21,886. Macuives for Dressinc Fasrics, C. Wood, 
Manchester. 


21,887. LevELLIne Starr used for Surveyine, A. H. 
Mountain, Manchester. 
21,888. Bepsterap Mounts, G. H. Lawson, Smethwick, 
3. 


Staffs. 

21,889. Coupiines, C. Campbell and J. Cameron, 
Glasgow. 

21,890. ConcenTRATED Form of Foon, F. J. J. Bagley, 


mdon. 

21,891. Vatve Gear for Srgam Enornes, W. T. Ellison, 
Manchester. 

21,892. Taps, J. Weatherly, London. 

21,893. CaLenpars, C. W. Faulkner and R. F. Carey, 
London. 

21,894. EARTHENWARE Pips, J. Hutchison and J. 
Findlay, Glasgow. 

21,895. Rerusk-coLLEcTINc AppaRatvs, G. L. Cumber- 
land, London. 

21,896. Hanp Sgw.inoa 


Ww. 


21,898. Watcues, F. W. Clark, London. 

21,899. Boat CHocks, J. Robertson and T. Berry, 
Dundee. 

21,900. Frames for MATTRESS-BOLSTERS, H. Hitirlimann, 
Manchester. 

21,901. We1aninac Macuines, H. 
chester. 

21,902. Srgam Generator, D. L. Martyn, Hebburn- 
on-Tyne. 

21,903. CyLinperRs and Stipe Va.vgs, T. W. F. Cherry, 

ourock. 

21,904. Air Vatve for Pygumatic Tires, H. M. Imlay, 
Glasgow. 

21,905. AUTOMATICALLY RELEASING STaBLED Horsks, 
E. Redfern and F. Marshall, Hyde. 

21,906. SwircuBoarD, A. Skrobanek, London. 

21 907. UnpER-GARMENTS made of Papgr, H. Stein- 
bacher, London. 

21,908. Seat Pittar for Cycies, B. E. Denham, Bir- 
mingham. 

21,909. T1g-ciips, G. 8. A. Ranking, London. 

21,910. Pipe Scraper, 8S. Crawshaw, London. 

21,911. Winpow Fastener, J. H. Edwards, London. 

21,912. Hosg-MAKING Macuing, P. Jensen.—(S. K. 
Wilson, United States.) 

21,913. Stans for ADVERTISING PurposEs, C. A. Jack- 
son, London 

21,914. Copyina Pressss, B. J. B. Mills.—{A. B. Dick, 
UVaited States.) 

21,915. SELF-LOADING STREET-CLEANING Cars, B. J. B. 
Mills.—(A. J. Reynolds, United States.) 

21,916. Hotprne Sacks, R. W. Shackel, Addlestone. 


Macnines, J. E. Penfold, 


Shuttleworth aad W. J. Drewe, 


Hiirlimann, Man- 


21,917. Urimiisation of Waste Stream, S. Prager, 
London. 

21,918. GgAR-wHEEL for Cycixs, J. Saxelby, Bir- 
mingham. 


21,919. DistripuTING VaLves, D. Young.—(F. C. Austin, 
United States.) 

21,920. Compustion of Fort, J. C. King, London. 

21,921. Pencits, F. W. Musson, London. 

21,922. Time- INDICATING ApPARATU3, P. M. B. Gren- 
ville and C. Newman, London. 

21,923. ATYACHMENT to WaTER Taps, M. E. Wittenberg, 
Accrington. 

21924. SHow Carp, J. A. Causton and J. Challis, 
London. 

21,925. Drive and Brake Mecuanism for BicyciEs, 
A. C. Tanner, London. 

21,926. Vatves, F. W. Kent, London. 

21,927. Fastentncs for Brace.ets, M. M. da Costa, 
London. 

21,928. Suarp Maker to Mat Frame, F. C. Wildbur, 
King’s Lynn. 

21,929. Dentat Macuing, A. E. Macdonald. London. 

21,930. Ferpinc Baa for Horsgs, E. 8. Friedeberg, 
Wimbledon. 

21,981. Motor Roap Veuicias, F. R. MeMullin and C. 
T. Hildehandt, London. 

21,932. Mou.pine Piastic Susstances, H. H. Lake.— 
(A. Bardonnex and Co., Switzerland.) 

21,938. BuTTron-HOLE StitcHinc Macuines, H. H. 
Lake. — (Freeborn Fairfield Raymond, 2d, United 
States.) 

21,934. Porcetarn, F. Ohm, London. 

21,935. CLostinec Devices for Vessets, G. B. Ellis.—(ZLa 
Société Chimique dex Usines du Rhine Anciennement 
Gilliard P. Monnet et Cartier, France.) 

21,936. Neckties, A. E. Battyll, London. 

21,937. SHavine Cop, E. Engels, London. 

21,938. Drivinc Mecuantism for Cycies, W. E. Brock, 
London. 

21,9389. Linkwork Jornts, W. Ball, London. 

21,940. Power TRANSMITTER, D. Jones and C. Radcliffe, 
London. 

21,941. CURRENT-REGISTERING Meter, F. J. Beaumont, 

mdon. 

21,942. Cycizs, L. Bouchal and J. Koprivec, 
London. 

21,943. Evecrricat Contact Breakers, R. Haddan. 
(The Allegemeine Electricitits Gesellschaft, Ger- 
many.) 

21,944. MuLtipLe Exectric Switcugs, O. D. Lucas, 
London. 

21,945. CoIN - SEPARATING ApPpaRATus, C. Busch, 
London. 

21,946. TURRET MecuanisM, A. T. Dawson and J. Horne, 


ndaon. 

21,947. WincH, Siemens Bros. and Co., Ltd., and E. 
Holmes, London. 

21,948. ORE-SEPARATING Apparatus, F, E. Elmore, 


mdon. 

21,949. ORE-SEPARATING Apparatus, A. 8. Elmore, 
mdon. 

21,950. Winpow Sasnes, W. P. Thompson.—F. C. 


Kohart, United States.) 
21,951. VaLvE-cock, 8. E. Ericson, London. 





21 ae Furnaces for SMELTING MATERIALS, C. Wegener’ 


21,958. ReFUSE- CONSUMING Furnace, C. Wegener, 
London. 

21,954. Fornaces for Burninc Reross, C. Wegener, 
London. 

21,955. HoLpinc 
Live 1. 


rpool, 
— VeHxICLE WueEet Rims, J. C. H. Vaught, Liver- 


Coats in Position, C. Benesh, 


pool, 

21,957. Suarrine for Propgiuers, P. R. de F. d’Humy, 
Liver 

21,958. 

21,959. BepsTeaps, 
Austria.) 

21,960. Buckur, C. W. Rendell, London. 

21,961. Arc Lamps, W. M. Mordey, London. 

21,962. Mountine Bevrs, P. Luy, London. 

21,963. Hat-noxes, 8S. 8S. Bromhead.—(M. A. Etsell, 
ODnited States.) 

21,964 Feep ARRANGEMENTS for PRINTING MACHINES, 
8. 8S. Bromhead.—{ Bhrenhard and Gramia, Germany.) 

21,965. TRawL Gear, J. Gobey and J. Bloomfield, 
London. 

21,966. CLEANING Comns, C. Hub, London. 

21,967. Moortnes for Buoys, A. M. Clark.—(C. A. 
Hutchins. Canada.) 

21,968. Suetvine, J. M. Lippincott and C. 8. Hall, 
London. 

21,969. Locks, R. B. H. Leighton and J. Leighton, 
jun., London. 

21,970. Warcu-casrs, A. Lubeck, London. 

21,971. Srerinisinc and BLancnina Crreats, E 
Frichot, London. 

21,972. MourH Organs, E. J. Mathews, London. 


HiRTS, S. J. England, Birmingham. 
F. W. Golby.—(/. F. Donath, 


19th October, 1898. 
21,973. Coat Vase Hanpxes, W. Wakelam, Willenhall, 
8 


Ss. 

21.974. ELECTRO-DEPOSITION of Mera.s, 8S. O. Cowper- 
Coles, London. 

21.975. Kwsire, Fork, and Spoon Comprnation, F. 
Lomas, Sheffield. 

21.976. CenrriruGAL Fans, H. Heenan and W. Gilbert, 
London. 

21,977. Wargr Mrrers, W. Eisner, London. 

21.978. Sarsty AppLtances for RaiLway PLAtTFoRMs, 
J. Hacking, Halifax. 

21,979. Dampina YARN in Looms, R. and G. W. Har- 
greaves, Halifax. 

21,980. Cycte Brakes, G. H. Richmond and J. 
Crowther, Manchester. 

21,981. Putteys for Sremrinc Cuatns, R. Risk, 


Glasgow. 

= << quae Crockery, R. and J. I. Roberts, 

iver 5 

21,983. Faame, T. and W. L. Addy, Macclesfield. 

21,984. Tannino Pits, J. F. Jones, London. 

21,985. ScrEwLEss Casine for Execrricat Wires, J. 
H. Kraus, Middlesbrough-on-Tees. 

21,986. Taouske Srretcuer and Presser, F. L. 
Berners, London. 

21,987. StarTina Racrnorssgs, 8. Hill and D. Collins, 
London. 

21,988. Conveyor Banps, M. B. Wild and W. D. 
Wight, Manchester. 

21,989. CirpLever” Brake, C. B. Casebourne, West 
Hartlepool. 

21,990. Kntrg Hanpie, J. T. Woodhouse and H. F. 
Worrall, Sheffield. 

21,991. Cvcte Brakes, W. Pearce, Birmingham. 

21,992. SecuriNG Necxtigs, K. Sykora, Glasgow. 

21,993. Treatine Distitters’ Wasre Liquor, J. R. 
Garroway, Glasgow. 

21,994. Gas Cooxtne Stoves, M. E. Scott, Leeds, 

21,995. Lever Braker, J. Webster and H. F. Worrall, 
Sheffield. 

21,996. Fett Hat Disues, H. H., A, and A. Turner, 
Manchester. 

21,997. E.gcrric Lamp Firrines, W. Simpson, Man- 
chester. 

21,998. Venicte Serep Inpicator, H. Addenbrooke 
and F. Woodcock, Birmingham. 

21,999. ‘Tor Cups” for Cycie Pepa.s, C. and G. B. 
Taylor, Birmingham. 

22,000. BacrerraL Tanks, F. W. Wentworth-Shields, 
Southampton. 

22,001. StopperRinG Jars, E. A. Matthias and W. H. 
Harrison, Manchester. 

22,002. Evyr-aiass Suspenpger, T. Edwardes, Man- 
chester. 

22,003. Removine Borrte Lapets, J. R. Lofthouse, 
Barns! 


ey. 
22,004. a Arr, J. Brindley, A. Hopwood, and 
F. Rowley, Wolverhampton. 
22,005. Motor Roap Veuicies, C. Junge.—(M. Craw- 
Jord, Canada.) 
22,006. ConTROLLING Sregrine Gear, R. Richardson, 


lasgow. 

22,007. An ‘“‘EssentiaL Parcet Equipment,” J. K. 
Owen, Bideford, County Devon. 

22,008. BaLi-tooraep Drivinc Gear, O. Sehrwold, 
Glasgow. 

22,009. HorsgsHors, 8. Rushton and A. Watson, 
Heywood, near Manchester. 

22,010. Furnaces, E Wilson, London. 

22.011. Brakes, J. Pullman, London. 

22,0 2. Tires, J. F. Child and W. ©. Collingwood, 
London. 

22,013. ApsusTtaBLk HanpDviE-pars for Cycies, G. D. 
Treece, Harrow. 

21,014. Sarety CLostnc Device for Lerrers, M. Kast, 

London. 

22,015. Winpow Frames, J. Fage and 8, Aldridge, 
London. 

22,016. Cycie Racks, R. W. Vining, London. 

22,017. Sprrit Levers, H. J. Rabone, London. 

22,018. Pozzie, W. C. Edwards, London. 

22,019. AckryLeng Gas Lamps, J. H. Watson and J. 
Dawson, Birmingham. 

22,020. Maxtya Gas, H. H. Lake.—(F. L. Slocum, 
United States.) 

22,021. Transport Cart, F. H. Addis, London, 

22,¢ A WInpow-cLEaNINnG Apparatus, P. M. Lehmann, 

ondon. 

22,023. PRESERVING MILK, J. Wetter.—(R. d' Ambriétres 
and Cie., France. 

22,024. Startinc Venicies, W. G. MacIvy, London. 

22,025. Swircnpack Rariiways, J. Daviau and H, 
Bronckart, London. 

22,026. Srup, J. Koban, London. 

22,027. Evectriciry Mrrers, P. W. Northey and the 
Electric Motive Power Company, Ltd., London. 

22,028. Fiusuino Cisterns, G. Giordano, London. 

22,029. CeLLuLose Esters, C. O. Weber, C. F. Cross, 
and I. Frankenburg, London. 

22,080. Spzep Inpicator for Cycixs, J. B. Winter, 
London 


22,081. Macninery for Makino Enve orgs, C. D. 
Abel.—(The Firin of Gebriider Tellschow, Germany.) 

22,032. AnTiIsEPTic Tank, J. Long, London. 

22,083. SigNALLING Apparatus for Trains, C. White 
and F. H. Green, London. 

22,084. NICKEL-PLATING Apparatus, W. P. Thompson. 
(2. Paul, Germany.) 

22,085. Apparatus for WorKING under Water, A. von 
Hoffmann, Liverpool. 

22,086. E.ecrric Arc Lamps, H. H. Bigland, Man- 


c . 

22,087. WraPPine SILK around Wire, W. P. Thomp- 
son.—{J. Schmidt, Germany.) 

22,088. Drivinc Mecuanism for Cycues, E. Kohler and 
F. G. Bate, London. 

— F. J. Stohwasser and G. B. Winter, 


me Waist Support for Boors, W. J. Goring, 


on. 
22,041. Gas Merers, J. C. Sutherland, London. 
22,042. PuNcTURE- PROOF TirEs, G. and E. Scott, 


on. 
22,048. Gzan Wuegts, F. and J. A. Rowcliffe, Man- 
chester. 





— 
SELECTED AMERICAN PA 
From the United States Patent-offce Official Casett, 


607,960. SxcrionaL Feep - ware 
Schlieper, Allegheny, Pa.— Filed Man 
Claim.—A casing m, in combination with 

chambers al a? a3 a4, the two latter of 
directly in communication with each Other, Which arg 
arched pipes cl making communicatioy “y"® of 
chambers a! and a4, a series of arched pipes ¢2 re 


Ry J.B 
th, 1897, 
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¢ mmunication between chambers a? «3, and means 
for supplying steam to the space around the said 
pipes and a water inlet and outlet arranged to cause 
the flow of water through all the chambers and series 
of pipes in succession, substantially as and for the 
purpose set forth. 


607,553. Garpace Furnace, /. D. Smead, Toledo, Ohio, 
—Filed December 14th, 1897. F 
Claim.—(1) A garbage crematory comprising a verti. 
cal stack, a furnace chamber in the lower portion of 
said stack, a horizontal rotary grate in said chamber. 
an annular vertical boiler located within the stack 
above the furnace chamber, a hopper for the reception 
of the material, a curved chute leading from the 
hopper below to the furnace chamber above, a Tecipro- 
cating plunger or follower in the horizontal portion of 
said chute, and an engine for operating said plunger, 
all being combined and arranged to operate substan. 














tially as and for the purpose set forth. (2) An appa- 
ratus for treating garbage, comprising a perforated 
receptacle for separating the fluid from the solid 
portion, a pit or receptacle arranged to receive the 
fluid portion, one or more pipes located and adapted 
to inject steam or disinfectants into the fluid as it is 
se ted from the solids, a filter arranged to receive 
and filter the fluid as it passes from the pit or recep- 
tacle, with a drain or outlet arranged to conduct away 
the filtered fluid, the said parts being arranged fur 
joint operation, substantially as set forth. 


607,974. Hyprocarson Iscanpescent Lamp, @. 
Washington, New York, N.Y.—Filed December Vith, 
1897. 

Claim.—(1) Jn a hydrocarbon incandescent lamp, 
the combination with a burner and a commingling 
chamber consisting of a continuous tube communi- 
cating with and leading upwardly above and over the 
burner, with its free end projecting downwardly, of a 
straight vaporising tube located adjacent to the burner 
and discharging into the free end of the commingling 
chamber, and a needle valve passing longitudinally 
through the vaporising tube for opening and closing 
the vapour-escape orifice in the end of said tube. (2 
in a hydrocarbon incandescent lamp, the combination 
with a burner and a commingling chamber consisting 


i" 


| 








of an inverted U-shaped tube, one member of which 
is longer than the other, the longer member of said 
chamber communicating directly with the burner, of 
a va ig tube secured to the burner and term 
nating adjacent to the free end of the shorter member 
of the commingling chamber so as to discharge the 
vapour therein, a needle valve extending length 
throughout the vaporising chamber, and a mantle 
located between the commingling chamber and 
vaporiser and over the burner. 










r. B, 
1897, 
0s of 
are 
8 of 
een 
ng 





bg SO] 








Nov. 4, 1898 


THE ENGINEER 





435 








—— 
pROGRESS OF THE DIESEL OIL ENGINE. 





ting engine has been known for several 
fic men, both here and abroad. Havin 
pat through the successive stages of theoretic: 
olution construction and experiment, it has been at 
evolu sented to the public as a practical commercial 
last Pre Even at this comparatively early period it com- 
ih other engines, and bids fair in the near future 
petes ass them in economy. This point having been 
e ee" in its development, some account of the progress 
= and the results hitherto achieved, may not be 
shout interest to our readers. ; 
"the two main advantages claimed for the Diesel engine 
its economy of combustible, and small size for the 
sats er developed. The theory underlying its construc- 
pow and into which we do not propose here to enter, is 
peso in full detail in Herr Diesel’s book. * It is of the 
peroyele gas engine type. A minute quantity of oil is 
dually and thoroughly injected into a comparatively 
large volume of highly compressed, and therefore highly 
heated air, burns slowly, and drives out the piston, doing 
work during and after combustion by the expansion of 
the gases of combustion. Spontaneous ignition of the 
charge, that is ignition without an external flame or 
electric spark, is procured by the high temperature of the 
compressed air, and such complete expansion of the 
charge is obtained that the gases are driven out at a 
relatively low temperature. ] 

For many years Herr Diesel has devoted himself to the 
study of the theory and construction of heat engines, but 
he did not bring the results of his researches before the 
public till 1893. The main principle on which his 
engine is constructed is the production of the highest 
temperature of the cycle, not by combustion, but by 

revious compression of the air. It is, in fact, a high- 
pressure engine, in which the air alone is compressed, 
and not the combustible needed to form an explosive 
charge,"as in most oil and gas motors. As originally 
designed, the Diesel motor had three vertical cylinders 
side by side. The two outer pump cylinders were single, 
the central motor cylinder was double-acting, and a pres- 
sure was aimed at of 100 atmospheres. This design was 
soon modified, lower pressures of air were adopted, and 
all the engines hitherto worked have been vertical single- 
cylinder single-acting, though horizontal motors are now 
being constructed. It was intended to work the engine 
with either pulverised coal, oil, lighting, or power gas, 
bat till now oil only has been used as the motive power, 
trials with other kinds of combustible not being yet com- 
pleted. A water jacket has also been found necessary, 
thouza at first Diesel proposed to cool the gases entirely 
by expansion. 

The first firms to take up the engine were the Augs- 
burgh Maschinen-Fabrik and Krupp’s firm at Essen. 
At the former works experiments and modifications have 
been in progress for years, difficulty being at first ex- 
perienced in making the valves sufficiently tight to avoid 
leakage of air at the very high pressures used. These 
pressures are much in excess of those hitherto attained, 
a3a glance at the latest trials in gas, and especially in 
oil motors, will show. Within the last year or two the 
construction of the engine has also been undertaken by 
the Maschinen Gesellschaft Niirnberg, the Otto firm at 
Deutz, and in Switzerland by MM. Sulzer, of Winter- 
thur. The patent for Great Britain was secured some 
time ago by Messrs. Mirrlees, Watson, and Yaryan, 
Limited, of Glasgow. 

It is in Germany, however, as might be expected, that 
the engine has been most widely taken up by scientific 
men andengineers, and its construction vigorously pushed, 
especially at Augsburgh. Satisfactory results were there 
obtained in 1895 from an experimental engine 8}in. dia- 
meter and 15jin stroke. Working at three-quarters load 
only the consumption of petroleum of 0°79 density and 
19,000 B.T.U. per pound heating value was 0°64 Ib. per 
brake horse-power hour. The mechanical efficiency was 
67 per cent., heat turned into indicated work 30 per cent. 
Heat turned into work on the brake 20-2 per cent. This 
was a considerable gain over the ordinary performance of 
oil engines, although the Diesel was still in the experi- 
mental stage, and some of the arrangements, especially 
those for admitting the combustible were only tentative. 
In the following year further trials showed that the con- 
sumption when the engine was running at half power was 
only slightly in excess of that at full power, being 0°77 lb. 
oil per brake horse-power at the latter, and 0°88 Ib. at 
half power. The progress of the engine was rather 
hastened than hindered by a law suit at Berlin, recently 
brought against the inventor by Herr Capitaine, who 
considered that his patent rights had been infringed. 
From this litigation the Diesel motor emerged victorious. 

In 1897 a Diesel engine was repeatedly tested at the 
Augsburgh Maschinen-Fabrik. This latest development 
of the motor is vertical single-acting shnco-asinies. 
The cycle of work during four consective strokes, or two 
revolutions, comprises:—(1) Drawing in air; (2) its 
compression ; (3) gradual injection and combustion of 
the oil into the already highly compressed air and ex- 
pansion of the gases; and (4) discharge of the products 
of combustion. The cycle is analogous to that of an 
ordinary oil engine with combustion at constant pressure. 
As the admission of the oil is so regulated that no ex- 
plosion is allowed to take place the temperature is kept 
comparatively low, and is not subject to the violent 
fluctuations of an explosion engine. The quantity of oil 
required per stroke is also small, and no external light 
18 necessary. The oil is injected by means of an :ir 
pump, the air from which at a pressure of forty atmo- 
spheres acts as a pulveriser. It also supplies air to a 
reservoir for starting the engine, which once running, is 
able itself to supply the power for re-starting. 

his motor was thoroughly tested in various ways at 
Augsburgh by Professor Schréter in 1897; full details of 
the trial will be found in Tux ENGINEER, October 15th, 


_ 
Spon ta 4 and Construction of a-Rational Heat Motor.” London: 
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1897, The heat turned into actual work or brake effici- 
ency was 26 per cent., and the consumption of ordinary 
petroleum 0°52 lb. per brake horse-powerhour. A noted 
feature, which had been characteristic of the engine from 
the first, is that the consumption increases only very 
slightly when the engine is running at half power, and is 
not much higher in proportion for a small than for a 
large engine. This is an advantage in a factory where 
power is required in different places, as small motors 
can be substituted for one large central engine, with its 
attendant inconveniences of ropes and transmission gear. 
In a very complete trial made by Prof. Sauvage, of Paris, 
on the same engine, the consumption varied from 0°5 Ib. 
to 0°6 1b. of oil per brake horse-power hour, and the heat 
efficiency for brake horse-power from 21} per cent. to 
253 per cent. It need scarcely b> said that the engine 
tested was experimental only, and that better results 
may be expected in the futare. During both series of 
trials the speed varied from 152 to 170 revolutions per 
minute. At the present time—1898—the consumption 
of the engine is 0°47 lb. oil per brake horse-power hour, 
corresponding to a heat efficiency of more than 30 per 
cent. per brake horse-power. The mechanical efficiency 
varies from 70 to 73 per cent., making the heat efficiency 
per indicated horse-power at full load 41 per cent. to 42 
per cent. In one of the newest Augsburgh engines of 
30-horse power, the consumption was 0°43 Ib. oil per 
brake horse-power hour. 

Coming now to consider the latest developments, the 
Diesel motor was exhibited for the first time this year— 
1898—in a separate pavilion at the Munich Exhibition 
by four noted German firms. Four engines at work were 
shown, all similar to the type already described, four- 
cycle vertical, and each single cylinder single acting. 
The piston worked downward upon the crank, and the 
three valves for admission of the air and petroleum, and 
discharge of the exhaust gases were above in the 
cylinder cover. The compressed air for injecting the oil 
blast was supplied by a separate air pump attached to 
the engine, which also pumped air into a reservoir for 
starting. The valves were worked by levers and cams, 
and each cylinder had a water jacket. 

A prominent part in the Exhibition was naturally 
taken by the Maschinen-Fabrik Augsburgh, which had 
from the earliest time shown so real an interest, and 
bestowed so much attention on the evolution of the 
motor. This firm exhibited a 30-horse power engine 
with a piston diameter of 11°8in. by 17°7in. stroke, 
running at 150 revolutions per minute. The pressure of 
the air was forty-five atmospheres, and the engine drove 
a water pump made by the same firm. The well-known 
Gas Motoren Fabrik Deutz, near Cologne, exhibited a 
20 brake horse-power engine, running at a speed of 
180 revolutions per minute, and having 9°4in. piston 
diameter and 16in. stroke. The air pressure varied from 
forty to fifty atmospheres. A Linde air pump was 
driven at the same speed from this engine by a strap, 
compressing air to about 200 atmospheres to liquefy it. 
This air pump was a separate exhibit, apart from the 
motor. The Maschinen Gesellschaft Niirnberg showed 
an engine of similar power and dimensions, and working 
with the same pressure of air. The air pump in this case 
was 3}in. diameter. This firm also intended to exhibit 
a two-cylinder engine of 40-brake horse-power, directly 
coupled to a dynamo for lighting the exhibition building, 
but it was not ready in time. A similar compound 
engine is now in course of construction at the Augsburgh 
Fabrik. Lastly, MM. Krupp, of Essen, who had been 
one of the original makers of the engine, showed a 40- 
brake horse-power motor, 13°8in. diameter by 19in. 
stroke, driving by a strap a Sulzer centrifugal water 
pump. The pressure of air was 45 atmospheres, and 
the speed 168 revolutions per minute. With no load on, 
all these engines were very easily started by means of 
their reservoirs of compressed air. They were driven 
with ordinary Russian petroleum, but Herr Diesel is now 
modifying the admission valve, with a view to admit 
heavy Russian astaki, and has already made experi- 
ments with power or poor gas as the motive force, 
for which very little alteration in the mechanism is 
required. 

The four engines at Munich ran very quietly, with no 
noise and scarcely any smell. The noiselessness of the ex- 
haust was commented on, as also the fact that the consump- 
tion varied very little, whatever the size of the engine, and 
the load, whether full or half power. Judging from 
these Munich exhibits we may safely say that the Diesel 
engine has not only, as was predicted some time ago, a 
notable future before it, but that it has fairly started on 
its career. 








PADDLE-WHEEL STEAMERS WITH 
BEAM ENGINES. 


No. IV. 


Tue following information as to the method of setting 
the Stevens cut-off, of which we have already written a de- 
tailed description, is given in the “‘ Catechism of the Marine 
Steam Engine,” by Emory Edwards. The excentrics are 
loose upon the paddle shaft, and the wipers loose upon 
the rock shaft. The engine has a stroke of 10ft., and it 
is desired to cut off at half stroke, that is, at 5ft. The 
upper admission valve is first set. To do this, the dis- 
tance of 24ft. is measured off on the vertical guides, from 
the top of the stroke, and the crosshead then secured at 
that point. The lifter rod is next blocked up, with the 
valve at its proper lift—one-fourth of its diameter—and 
secured by setting up on the binders. The pin in the 
‘rock shaft arm is then secured about midway in the slot 
of the arm. The hook on the hook rod is placed on the 
pin, and the excentric turned forward its full throw. The 
wiper on the rock shaft is then turned up until it just 
touches the upper toe on the lifter rod. The excentric 
and wiper are then secured in position, and the gear is 
thus set for the valve to cut off at half stroke. To set 
the lower admission valye the engine is turned back 
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until the excentric gives its full throw backwards. 





The 
valve is blocked at its proper lift, and the wiper brought 
up to touch the toe on the lifter rod, and secured on the 
rock shaft in that position. Both admission valves are 
then set. To set the exhaust valves, the engine is placed 
on the centre, the pin secured in the rock shaft arm and 
the wipers secured on the shaft. The excentric is then 
turned until it gives the proper lead, and is secured in 
that position. 

The admission valves on a beam engine require no 
lead, and should be set so as to just begin to lift as the 
crank passes the centre. The exhaust valves, however, 
should have some lead. The Stevens cut-off will not cut 
the steam off equally from both ends, and the best 
practice is to set it so as to allow the steam to follow 
further below the piston, as the steam has the weight of 
the piston, crosshead, links, &c., to raise during the up- 
stroke. 

In setting this cut-off, the pin in the rock shaft arm 
must not be raised so high that the excentric will throw 
in a straight line, as in such a position a breakdown will 
be the result. By lowering the wipers on the rock shaft 
the cut-off is shortened ; by raising them it is lengthened. 
After altering the toes to give a different cut-off, the pin 
in the rock shaft arm must be raised to preserve the lift 
of the valve, and the excentric must be shifted forward so 
as to lift the valve at the proper time. 

Mr. Andrew Fletcher, of the W. and A. Fletcher Com- 
pany, North River Ironworks—which company has made 
a speciality of the construction of these great beam 
engines for marine service—states that his firm has applied 
the Stevens cut-off on over 200 steamers, new and old, 
large and small. He applied it in 1855 to a steamer 
under repair, and in 1897 it was in good running order, and 
had given no trouble. In fitting this device, the amount 
of work required of the engine is ascertained, also the 
necessary steam pressure, and the cut-off is then set to 
suit these conditions. With the fixed cut-off the owner 
need only notify his engineer of the proper steam pressure, 
and the engineer then runs with the throttle wide open. 
This is claimed to give a steadier and more regular 
running of the boat on its time-table than will be secured 
from an adjustable cut-off in the hands of men not too 
competent to operate them. With very fast running 
engines the wipers are made slightly different in shape, 
and springs are put in the lifting rods, so as to force the 
toes to follow the wipers. Mr. Fletcher states in his 
paper that he does not wish to be understood as opposing 
adjustable cut-off gears. He has made and fitted a large 
number of engines with the Sickles dashpot adjustable 
cut-off, with excellent results, but there are often advan- 
tages in having so simple an arrangement as that which 
increases the speed by increasing the pressure, and which 
diminishes it by simply closing the throttle. The remark 
as to the competence of the engineers has no reference 
to the fine ‘‘ crack” steamers, many of which are fitted 
with the adjustable cut-off. 

In order to enable steam to be admitted to the cylinder 
during the entire stroke, in case of emergency, the 
Stevens cut-off not being adjustable, two stops or 
“‘ gags” are fitted below the rock shaft, engaging with 
toes on the lifter rods. When these are thrown into 
service the steam valve is operated by the exhaust. The 
throttle valve is a disc in the steam pipe, operated by a 
rod connected to the curved throttle valve lever, which 
turns loosely on the rock shaft, and is, of course, not 
affected by the motion of that shaft. The gags and 
throttle valve lever are both shown in Fig. 7, p. 344. 

The Stevens cut-off, however, is by no means the only 
one used, though it is probably more extensively used 
than any other for this particular class of engine. Next 
in importance is the Sickles adjustable cut-off, designed 
by Mr. F. E. Sickles, who was the original inventor of 
the trip cut-off gear. This was used ona large number 
of marine beam engines, including those of the Long 
Isiand Sound steamers Bristol and Providence, built by 
the Morgan Ironworks. It was also used on other types 
of marine and land engines, including the engines of the 
old United States warships Waterwitch and Powhatan. 
The credit for this invention is usually assigned to Mr. 
G. H. Corliss, who introduced some modifications and 
applied it to another form of valve than the balanced 
poppet valve covered by the Sickles patent. He also had 
the business instinct to introduce the device, while Mr: 
Sickles had some of the impracticability so often found 
in the characters of inventors. 

The Sickles cut-off was invented by Mr. Sickles when 
an apprentice at the Allaire Works, New York, and was 
patented by him in 1842, it having been first used on the 
Hudson River steamer North America, which was put in 
service about 1838 or 1839. This must not be confounded 
with Stevens’ North America of 1827. Mr. Sickles saw 
that in the beam engine, as built by Watt, and as being 
applied at that time to American steamboats, an im- 
provement could be effected by cutting off the steam 
more rapidly than could be done by the slow-moving 
valve operated by the excentric. He also saw that this 
improvement would be of greater importance with the 
higher steam pressures which were then coming into 
use. He therefore separated the valves from the valve 
gear, and operated them by means of a trip gear, which 
took hold of the valve stems. At the point of cut-off 
the valve is absolutely released from all connection with 
the valve gear, and falls to its seat by gravity, while for 
the next admission the trip again takes hold of the valve 
stem and raises the valve. The operations are noiseless 
and exact. To control the valve and prevent it from 
slamming or hammering on its seat, without hindering 
its rapid fall and instantaneous closing, he used a dash- 
pot placed above the valve stem and connected to it by 
side rods and a crosshead. 

On each valve stem is a horizontal circular rack with 
eight teeth, which is known as the die, and the lifter rod 
gives a vertical motion to a somewhat similar piece, 
termed the die lifter. On the up stroke, the projecting 
teeth of the die lifter bear against those of the die, and 
the latter is thus raised, with the stem and valve attached 
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to it. At the point of cut-off, a slight horizontal rotary 
motion is given to the die lifter, so that its teeth clear 
those of the die, allowing the latter to slip through, and 
consequently dropping the valve. On the down stroke, 
the teeth on the die lifter pass through the spaces between 
the teeth on the die, and the die lifter is then given 
another rotary motion, bringing its teeth under those of 
the die, ready for the next up stroke. 

With the Sickles cut-off the steam valve can be tripped 
and closed at any part of the stroke, and the point of 
cut-off can be altered instantaneously, while the engineis at 
work, by means of a hand lever. It can also be used in- 
stead of the throttle to control the engine, and the 
release can be adjusted so as to admit steam for the full 
stroke or not to lift the valves at all. Care must be 
taken to keep just the right amount of water, oil, glycerine, 
or other liquid in the dashpot, so that the valve will 
neither be prevented from seating nor allowed to slam 
upon its seat. 

The valves are of the balanced poppet type, and the 
valve gear is very similar to that already described, but 
the vertical lifter rods are worked from a rock shaft 
operated by one excentric. Two or four lifter rods may 
be used, the latter being the better arrangement, as with 
it _ steam and exhaust valves are independent of each 
other. 

In the Stevens cut-off, the valve stems are permanently 
attached to the lifter rods, and the downward as well as 
upward motion of the valves is controlled by the move- 
ment of the “ wipers’ on the rock shaft and the toes on 
the lifter rods. In the Sickles cut-off, however, the valve 
stems are entirely released at the point of cut-off, and the 
valve falls suddenly by gravity, its seating being con- 
trolled by a dashpot, as already described. 

Other forms of adjustable cut-off were those designed 
by Allen and Wells, of the Novelty Ironworks, and by 
Mr. Herman Winters, of the Morgan Ironworks. In the 
latter a single excentric drives a revolving shaft, in- 
stead of a rocking shaft. This shaft has cams which 
engage with the toes of the four lifter rods which actuate 
the valves. The Winters cut-off resembles the Sickles 
cut-off in that it can be adjusted instantaneously, and 
that the point of cut-off can be altered while the engine is 
in motion. 

Compound beam engines of this type were used as 
early as 1824 by James P. Allaire, who, in 1828, applied 
the compound principle to the vertical beam engine of 
the steamer Post Boy, which had the cylinders set at 
opposite ends of the beam. With the low steam pressure 
of 25 lb., the economy in steam was not in proportion to 
the increased weight and cost of the engine. The prin- 
ciple was therefore abandoned, but was taken up again 
later on, and has been applied in some modern vessels, 
in which, however, both cylinders are placed at the same 
end of the beam, as in the steamers Puritan and City of 
Buffalo, described further on. 

In 1850 the Allaire Works built a compound beam 
engine for the steamer Buckeye State, which steamer was 
put in service on the Great Lakes in 1851, running 
between Buffalo, Cleveland, and Detroit. In this engine, 
the 37in. high-pressure cylinder was placed inside the 
80in. low-pressure cylinder, the stroke being 11ft., and 
both piston-rods being connected to the same crosshead. 
In Thurston’s “ History of the Steam Engine” it is 
stated that the steam pressure was 701b. to 75 lb., and 
that the vessel developed high speed with a consumption 
of less than two-thirds the quantity of fuel required by a 
similar vessel of the same line, fitted with a single- 
cylinder engine. The engines of some of the early 
steamers had such an extensive rate of coal consumption 
that they were ‘‘ compounded,” or converted into ‘ bas- 
tard” compounds. While their subsequent performance 
was more satisfactory, the engines were naturally not as 
economical as if they had been originally designed and 
proportioned for working compound. 

Usually the beam engine steamers had only one engine, 
the crank pin of which was secured to crank arms keyed 
upon the two paddle-wheel shafts. A number of the 
earlier steamers, however, both for inland and ocean navi- 
gation, had two engines, as described later on. In these 
vessels the engines were quite independent, each operat- 
ing one of the paddle-wheels, and there being no connec- 
tion between them. 

Having now described the American marine beam 
engine in some detail, we may take up the consideration 
of some of the steamers equipped with this type of engine. 
As already noted, these steamers are used mainly in 
Eastern waters, and we shall deal more especially with 
those of the Hudson River and Long Island Sound, but 
including also some of the vessels on the great lakes and 
the Atlantic Ocean. 

STEAMERS ON THE HUDSON RIVER. 

For about seventy years the passenger steamers 
running on the Hudson River have been noted for their 
speed, and for their luxurious finish, and it is a some- 
what remarkable fact that many of the early steamboats 
were little inferior in size or speed to those of more recent 
years. This may be seen by reference to the tabular list 
of steamers given at the commencement of this article. 
It is also to be noted that a number of these vessels were 
lengthened after having been in service a few years. 
Tredgold’s remarks on these steamers have already 
been quoted. In an article on ‘ Locomotion by River 
and Railway in the United States,” published in ‘‘ The 
Museum of Science and Art,” London, 1854, consider- 
able space was devoted to these steamers. This 
publication was edited by Dr. Dionysius Lardner, and 
it will be of interest to give some extracts from the 
description written of the steamers and their engines 
more than forty years ago. Those who are interested 
in this subject will do well to read the entire article 
above mentioned. 

In the steam vessels used on the rivers of the Atlantic States 
no other strength or stability is required than is sufficient to 
enable them to float and beara progressive motion through the 
water. Compared with sea-going steamers, they are slender and 


beam, and a very small draught of water. The cylinders of large 
diameter and short stroke, almost invariably used in sea-going 
ships, are rejected in these river boats, and the proportions are 
reversed, a comparatively small diameter and a stroke of great 
length being adopted. It is but rarely that two engines are used. 
A single engine placed in the centre of the deck drives a crank on 
the axle of the enormous paddle-wheels. The great magnitude of 
these iatter, and the velocity imparted to them, enable them to 
perform the office of fly-wheels, and to carry the engine through 
its dead points with but little perceptible inequality of motion. 
The length of stroke adopted in these engines supplies the means 
of using the expansive principle with great effect. 

The steamers which navigate the Hudson are vessels of great 
magnitude, splendidly fitted up for the accommodation of 
passengers. Since 1838 considerable changes have been made in 
the proportion anid dimensions of the vessels, all these changes 
having a tendency to augment their magnitude and power, to 
diminish their draught of water, and to increase the play of the 
expansive principle. Increased length and beam have been 
resorted to with great success. Vessels of the largest class now 
draw only as much water as the smallest drew a few years ago ; 
4ft. 6in. is now regarded as the maximum. 

It is not only m dimensions that these vessels have undergone im- 
provement. The exhibition of the beautifully finished machinery of 
the English Atlantic steamers did not fail to excite the emulation of 
the American engineers and steamboat proprietors, who ceased to be 
satisfied with the comparatively rude though efficient structure of 
the mechanism of their steamboats. In respect of the accom- 
modation which they afford to passengers, no watercommunication in 
any country in the world can compare with them. Nothing can 
exceed the splendour and luxury of the furniture. Silk, ve'vet, and 
the most expensive carpeting, mirrors of immense magnitude, gild- 
ing and carving, are used profusely in their decorations. Kven the 
engine-room in some of them is lined with mirrors, In the Alida, 
for example, the end of the room containing the engine is 
composed of one large mirror, ia which the movements of the 
highly-finished machinery are retlected, 

The new and largest class of steamers are capable of running 
from twenty to twenty-two miles an hour, and make on an average 
eighteen miles an hour. These extraordinary speeds are obtained 
usually by rendering the boilers capable of carrying steam from 
40 lb. to 50 1b, pressure above the atmosphere, and by urging the 
fires with fanners, worked by an independent engine. It is right 
to observe here, that this extreme increase of speed is obtained at 
a disproportionately increased consumption of fuel. This is 
increased in a much higher ratio than that which results from the 
increased resistance, and indeed in some cases the increase of three 
or four miles an hour over eighteen miles will nearly triple the 
consumption. 

Much of the efficiency of these engines arises from the applica- 
tion of the expansive principle ; but to this there has been hitherto 
a limit, owing to the inequality of the action of the piston, when 
urged by expanding steam, on the crank. It has not been found 
generally practicable to cut off the steam at less than half-stroke. 
It must be observed, in relation to the navigation of these eastern 
rivers, that the occurrence of explosions is almost unheard of. 
During the last ten years not a single catastrophe of that kind has 
occurred on them, although cylindrical boilers 10ft. in diameter, 
and composed of plating ,;in. thick, are commonly used with 
steam of 50 lb, pressure. 

The great power developed by these river engines is due, not so 
much to the magnitude of their cylinders, as the pressure of steam 
in them. Some of the most recently constructed boats have 
cylinders 76in. in diameter and 15ft. stroke. The steam has 40 Ib. 
pressure in the boiler, and is cut-off at half-stroke. The wheels, 
which are 45ft. in diameter, make sixteen revolutions per miaute. 
The speed of the circumference of the wheel will therefore be 
twenty-five miles an hour ; so that, if the speed of the boat be 
twenty miles an hour, we have the difference five miles, giving 
the relative movement of the edge of the paddle-boards through 
the water. 

The increase of the dimensions of these vessels and their 
machinery has been attended with a greatly augmented economy 
of fuel. On comparing the Hendrik Hudson, for example, with 
the Troy, plying between New York and Albany—145 miles—it 
has been found that when the speed of the former is reduced to 
an equality with that of the latter, the trip being performed in 
the same time, the former consumed 13 tons of coal while the 
latter consumed 20 tons. Yet the displacement of the Hendrik 
Hudson, owing to its increased dimensions, is nearly twice that of 
the Troy. 

The ease with which these vessels of extraordinary length and 
beam and small draught move through the water is very remark- 
able. The results of their performance show that the resistance 
per square foot of immersed midship section is not perceptibly 
increased by the increased length of the vessel, and the conse- 
quently augmented surface and friction. This anomaly has not 
been explained ; but it is certain that the increased length does 
not diminish the effect of the moving power in any perceptible 
degree. 

The desire for fast steamers that would beat all other 
fast steamers was a very early feature of American 
navigation interests, and Mr. Haswell records that in 
1828-29 the rivalry for speed on the Hudson River 
steamers running between New York and Albany was 
such that in the design of the boats everything was 
sacrificed to the one idea of obtaining speed. In some 
of these boats the beam of the hull was so out of pro- 
portion to the weight of the engines, boilers, and super- 
structure that they proved unstable, and in order to 
remedy this, large logs of light pine wood, with sharp 
ends, were firmly suspended under the after wheel 
guards, and depressed for half their diameter below the 
water-line. These materially improved the stability of 
the boats. 

Leaving the ordinary excursion boats out of the 
question, the regular lines of steamers on the Hudson 
River may be divided into two classes—the ‘‘ day boats ”’ 
and the “‘ night boats.” The former accommodate ex- 
cursion traffic as well as regular traffic, making their 
trips by day, so that they are available for short trips 
and excursions. The latter start in the evening, run all 
night, and land their passengers at their destination in 
the early morning. These boats, of course, must have a 
different style of superstructure from that of the former 
in order to provide the necessary sleeping accommoda- 
tion. The day boats run only during the summer 
months, but the night boats run from about April until 
ice stops the navigation in November or December. 
They are very popular with through passengers on 
account of the greater room and comfort, beyond any 
accommodation available on the most luxurious train or 
sleeping car. In summer these advantages, and the cool 
air of the river, are great inducements to passengers. 
So much so, in fact, that the New York Central Railroad, 
whose line runs along the shore of the river, has acquired 
control of the principal line of night boats running 
between New York and Albany, at which latter point the 
railway leaves the river. 
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THE INSTITUTION OF MECHANICay, 
ENGINEERS, 


On Thursday evening, 27th ultimo, the ordinary gen 
meeting of the Institution of Mechanical Engineers -” 
tinued from the previous day, was concluded, ° Th, 
President, Mr. Samuel W. Johnson, was in the chair - i 
the attendance, if less than on Wednesday, was st — 
good. The first paper read was by Mr. Walter I, Smith 
of Gateshead, on the “ Results of Recent Practical p,’ 
perience with Express Locomotive Engines.” Part of it 
to be concluded later, is printed in another part of ¢h, 
present issue. In spite of the fact that the paner Was 
admittedly valuable, and that it opened comparatively 
new ground, the discussion was far from ¢flectiye 
Strangely enough, with the exception of the President, 
not a single locomotive superintendent took part in it 
and one could not help feeling that, with one or two ex. 
ceptions, the speakers, however well acquainted with 
stationary engine practice, were not conversant either 
with the ways of locomotives or of locomotive engine 
drivers. A number of questions and criticisms—mere 
stuffed lions in the present case, however formidable jn 
others—were propounded and expressed, and in tho 
absence of the author were easily dismissed by the 
remarks of the President. : 

After Mr. Druitt Halpin had asked what the author's 
meaning was in giving in Table 3, line 29, “ from water 
at 212deg. Fah. to steam 212deg. Fah.,” the discussion was 
fairly opened by Mr. Bryan Donkin. After a few compli. 
mentary remarks—why, may we ask in passing, should not 
complimentary remarks be put on a sort of prayer-wheel 
which could be given one or more spins as the speaker 
thought fit, at these meetings, where time is already too 
short ?—Mr. Donkin directed attention to a table he had 
prepared of the results of trials on the beilers of the 
locomotives concerned, and spoke of the inefficiency of 
the fire tubes at the smoke-box end, which transmitted 
only about one-tenth of the heat transmitted near the 
fire-box. With regard to the boiler efficiency, it was very 
high, as much as 69°2 per cent. of the total heat in the 
coal was used for heating the water; the amount of 
water evaporated per pound was, of course, considerable, 
He then suggested that the vacuum in the chimney and 
the analysis of the gases might with value have been 
recorded, and asked if the speeds of the engines had been 
taken with a counter, if the indicated horse-power had been 
taken for the engine and tender alone ; and what type of 
dynamometer had been used ; and suggested that it would 
be more convenient if the dynamometer pull had been 
entered as decimals instead of sixty-fourths of a ton. 

Mr. Schénheyder said he failed to see how the measure- 
ment of the heap of coal referred to in the paper could 
be of any use, and asked if only one indicator was used, 
as if so very long pipes would be necessary, and the 
results would suffer in. consequence. The compli- 
mentary wheel was next spun with some vigour by Mr. 
Price Williams, who then went on to say that locomo- 
tive engines had not received the attention in this country 
that they ought, and that he thought a series of careful 
and elaborate tests might be carried out profitably. He 
knew of no body that could do this better than the Insti- 
tution of Mechanical Engineers, and he hoped that some 
of the locomotive superintendents of the great lines 
might be approached on the subject. He then referred 
to the discordance between the results given in the paper 
and those calculated on D. K. Clark’s coefficient for 
resistance of speed, and thought that perhaps the author 
could clear up the difficulty. 

Mr. Joy spoke next. He had hoped, he said, 
to get much out of the paper, and he had got more 
than he anticipated. The object of the trials was to find 
out which was the best engine, and he had carefully 
studied the paper with a view to finding out from the 
results recorded which engine was in his opinion the 
most suited to its work, and to this end he had looked at 
the coal consumption—it was to be regretted that the 
author did not give the coal per mile, which was a useful 
unit—and found that for the five engines, A burnt 40]b. 
per mile, B 43°38, C 73, D 37-2, and E 39. He was 
rather surprised at this result, as he had expected that 
the single driver B would have done better than the four- 
coupled engines. With regard to the consumption of (, 
of course it was a very large engine, but the indicator 
cards were not very satisfactory. With regard to the 
consumption of coal, he had found in his long experience 
that as a rule locomotives that were economical in coal 
were also economical in repairs. This was probably due, 
for one thing, to the fact that an engine driver who was 
careful of his fuel was, as a rule, careful also of his 
engine. He agreed with Mr. Donkin and Mr. Price 
Williams that further particulars were wanting. 

Mr. Longridge thought that the evaporative results 
were too good to be true; he felt sure that in this case, as 
on former trials, a great deal of water had been carried 
over with the steam. With regard to which was the best 
engine, it was to be observed that those with small fire- 
boxes had lost time. He noticed that there was a great 
fall of pressure between the boiler and the cylinder, and 
suggested that the smallness of the steam pipe might 
account for this. He had found that a 4in. steam pipe 
was used on an engine belonging to one of our big lines, 
and had calculated that the velocity of the steam through 
that and through the ports, which were also small, was 
between 18,000ft. and 22,000ft. per minute, a velocity 
about twice as great as that allowed on stationary engines. 
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os oat that the measurements tabulated by Mr. W. 
i. Smith were inadequate to the purpose of deducing 
apy law connecting train resistance with train speed. An 
ixamination of the recorded dynamometer pulls, speeds 
al gradients, proved this to be so. The first measure- 
ment at low velocity on an up-grade of 1 in 200 gave 
always a very heavy pull—evidently on account of the 
acceleration—but again a heavy pull is shown on nearly 
the same up-grade and at practically the same speed at 
the end of the northward run—diagram 10— when retarda- 
tion was taking place. This latter may be a brake effect, 
and, if so, would indicate wrong handling of the steam 
during retardation, but it may perhaps be due to special 
local resistances. He insisted that in order to find data 
from which to deduce the law connecting speed and re- 
sistance, it is absolutely necessary to obtain all along the 
experimental run accurate determinations of the accelera- 
tion, because this latter was capable of absorbing, and 
actually did very often absorb, an extremely large per- 
centage of the tractive pull. The acceleration might be 
obtained by direct measurement by means of a suitably 
designed instrument ; and it could also be calculated in- 
directly from the velocity diagram, provided velocities 
were accurately measured and recorded every two or 
three seconds; but with only half-minute records it 
should be clearly understood that within much less than 
thirty seconds a very large acceleration may occur 
without its existence being evidenced by any noticeable 
change of velocity—the acceleration lasting so short a 
period that, although heavy, it has no time to result in 
any integral change of velocity that would be revealed 
in the records. 

Mr. Halpin touched also upon the subject of port and 
pipe area, and the drop of pressure. With regard to the 
former, he thought some improvement might be made 
by using piston valves. Neferring to Mr. Donkin’s trials 
of boilers, it was to be observed that the efficiency of 
alocomotive boiler was largely due to the conditions under 
which it worked, the continual shaking and bumping 
helping to free the bubbles of steam, to keep the water 
in circulation, and to constantly bring fresh bodies of 
water against the tubes and heating surfaces. 

Mr. Johnson, the President, after apologising for the 
absence of the author of the paper, said that the testing 
of locomotives had in this country received too little 
attention; and with regard to the proposition of Mr. 
Price Williams, he would approach the Association of 
Locomotive Engineers of the United Kingdom on the 
subject. As to the matter of the steam pipe difficulty, 
it did not exist. There was no difficulty about 
getting steam into the cylinders, the real trouble 
lay in getting it out again. It was a very common thing 
for drivers to keep the regulator only partly open, and he 
had known of cases where, when a small assistant 
regulator was fitted, this alone had been used. The point 
of greatest importance about a locomotive was to have 
the boiler and the fire grate as big as possible. In 
America they were very large, and results were cor- 
respondingly good. English makers were greatly hampered 
by the 4ft. Siin. gauge, and he thought better results 
could have been obtained had the standard gauge been 
5ft. or 5ft. din. It might interest the meeting to know 
that he had a new four-coupled locomotive working at 
170 lb. pressure, in which he had found the consumption 
of fuel *159 lb. per ton of train load—exclusive of eng'ne 
and tender—per mile. 

The secretary then explained the annexed table, which 
had been drawn up by Mr. W. P. Marshall, and in which 
an attempt was made to deduce from the figures given 
in the paper the resistance of the trains on a level, that 
is to say, eliminating all gradients. He found that the 
traction per ton on level line is very nearly the same for 
speeds of 40 to 50 and 60 to 65 miles per hour. 


Express locomotives. Resistance of train on level derived from W. M. 
Smith's experiments in Table 1V., Tweedmouth to Newcastle ; 255 
to 270 tons engine and train. 
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; After the reading of Mr. W. Gadsby Peet’s paper on 
Wecehanical Testing of Materials at the Locomotive 
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A REMARKABLE RUN ON GREAT WESTERN 
RAILWAY. 
By CHARLES Rous-MARTEN. 

Durine the last week of September I experienced a 
somewhat remarkable run on the Great Western Railway. 
The details can hardly fail to be interesting. 

It will be remembered that in each of the past four 
summers the Great Western Company has run daily a 
down express, leaving Paddington at 9.30 a.m. for Bar- 
mouth, Aberystwith, and North Wales. It has become 
commonly known as the ‘“ Barmouth Express.” Its 
special feature has been the fact that in each year it was 
timed to perform the first run out of London at a faster 
average speed than the run had ever previously been 
given in the published time-tables. 

Thus in 1895, when the train first began to run, it was 
timed to reach Oxford, 634 miles, in 73 min., or 5 min. 
less than the quickest previous timing between London 
and the University City. My experiences with that 
timing were unfortunate, for it was never kept when I 
made the journey. Signal checks usually accounted for 
much of the delay; but once, when these were absent, a 
loss of 3 min. was attributed to the strong wind blowing. 
In 1896 the Oxford stop was discontinued, and the train 
was timed to go to Leamington, 106 miles, without a 
halt, in two hours exactly, this being the first occasion of 
Oxford being passed by. Here, again, my own experience 
was unlucky, 44 min. being lost on the run to Leamington ; 
the fresh south-west breeze was assigned as the reason. 
The load was only six bogie coaches. In each of the 
cases cited above the engine used was one of the old 7ft. 
single class, Nos. 1116-1133. 

On the 1st July last a very important new departure 
was taken with this train, the Leamington stop being 
abolished, so that the train was booked to run from 
London to Birmingham without a stop, the time allowed 
for the distance of 129 miles 25 chains being 2 h. 27 min., 
involving an average speed of 52°7 miles an hour. 

In view of my experiences in former years with this 
train, and learning that engines of the old 7ft. single type 
were stil] employed, I confess that when, the usual 
facilities being courteously granted to me by the super- 
intendent of the line, I prepared to make the trip to 
Birmingham, I did so with considerable misgivings that 
my time and trouble would be thrown away as before, 
notwithstanding that certain friends of mine had reported 
to me some very successful runs with this train. I was, 
however, to receive a most agreeable surprise. 

On the date of my journey the train had its customary 
load of six bogie coaches and one six-wheeler, represent- 
ing a total weight of about 160 tons behind the tender. 
The engine Cobham, No. 162, was not one of the 
1116-33 class, although, like the locomotives on that 
list, a 7ft. non-bogie single, with inside cylinders 18in. 
by 24in. No. 162 belongs to a different type, of which 
there are ten in all, numbered 157-166; they have fram- 
ing similar to that of the old broad-gauge 8ft. wheelers, 
and formerly had the same open brass splashers, also took 
their steam from a perforated pipe instead of from a 
dome. At the present time, however, they have domes 
and closed plain splashers like those of the 1116 class, 
from which they differ very slightly in outward appear- 
ance, save as to theframing. They were originally built, 
I believe, about the year 1864, and, if my information 
be correct, by Messrs. Sharp, Stewart, and Co. In 1879 
they were rebuilt at Swindon by Mr. W. Dean, with 
larger boilers and cylinders, higher steam pressure, and 
increased power in all respects. As thus altered they 
proved excellent engines, and I recorded some very good 
work with them in the years 1884 and 1885. Subsequently 
they were once more reconstructed, being provided with 
domes and closed splashers, and being otherwise im- 
proved into their present shape. In my experience I 
have always found them do better work than the 1116 
class, and indeed they appear to possess distinctly greater 
power, although having, nominally, identical tractive 
force. 

Fortunately the weather was perfect, being fine and 
bright without a breath of wind. The rails were dry 
throughout. Starting from Paddington with absolute 
punctuality according to the station clock, 30 seconds 
late by my chronographs, which were half a minute in 
advance, it soon became evident that the driver, Hughes, 
who managed his engine from first to last with admirable 
skill and judgment, was determined to get as much as pos- 
sible in hand from the beginning. Each station was passed 
in the quickest time within my personal experience on 
that railway ; thus by the time we reached Twyford we were 
just one second better than the mile-a-minute average, 
the 31 miles having taken 30 min. 59sec. Reading (36 
miles) was passed in 35 min. 29 sec.—a “‘ record”’ so far as 
my own travelling over that ground is concerned. 

But we speedily had to pay for being in advance of 
time. After a bad check near Scours Lane Junction, we 
were brought to a dead stand by signals at Tilehurst, the 
38%} miles from London having been run in 38 min. 20 sec. 
from start to stop, or at the average rate of 60°6 miles 
an hour. After a stoppage of 2 min. 21 sec. we proceeded 
on our way, having lost 5 min. 20sec. by the check and 
stop, including the extra start and stop. It may be 
noted that the engine, although having only 92°5 lb. 
tractive force for every pound of effective cylinder 
pressure, managed to maintain a steady speed of 64°8 
miles an hour up the continuous slight ascent of 1 in 1320 
between Maidenhead and Twyford. No. 162 continued 
to fly along bravely, and Oxford, 634 miles, was passed 
in 64 min. 3 sec. actual running time from Paddington, 
or 61 min. 4sec. net. Here permanent way repairs com- 
pelled special slowing to 12 miles an hour, in lieu of the 
usual authorised 40. Two miles farther on another 
reduction of speed for relaying, causing a loss of 72 sec. 
At Somerton, 78} miles, adverse signals were again 
encountered, and after a preliminary slackening we came 
to a dead halt for 3 min. 40 sec., the distance—a mile 
farther than to Swindon—having been done in 79 min. 
17 sec. running time, or 75 min. 6 sec. net. 








By this time all hope of a fine run seemed to have 
departed, nevertheless so smartly did Hughes work his 
good old engine, and so briskly did Cobham respond 
to his efforts, that Leamington, 106 miles, was actually 
passed in 1h. 53 min. 49 sec. inclusive time from London, 
or in 1h. 47 min. 48 sec.—107 min. 48 sec. actual travel- 
ling time. The net running, deducting carefully- 
ascertained delays, was only 100 min. 18 sec., allowing 
nothing for the extra slowing through Oxford. Speed 
was reduced to 25 miles an hour through Leamington, 
and had not been fully recovered when the Hatton bank, 
much at 1 in 105, was faced. Unfortunately during the 
ascent another slackening for relaying had to be made, the 
reduced speed being continued for a full mile. Notwith- 
standing this the 4 miles 13 chains from Warwick to 
Hatton occupied only 5 min. 47 sec. 

Our troubles now were over, and we experienced 
no further hindrances, escaping even the check so 
frequently encountered at Bordesley, and in approach- 
ing Snow Hill Station. We pulled up at the Birming- 
ham platform at 11°48 exactly by the station clock ; 
11 h. 48 min. 39 sec. by my chronograph. The run of 
129 miles 25 chains from Paddington had thus been 
made in 2h. 18 min. 9sec., including two dead stoppages 
amounting in all to 6 min. 1 sec. Thus the actual travel- 
ling time was only 2h. 12 min. 8 sec., or at the average 
rate of 58°7 miles an hour, allowing nothing for the two 
extra startings and stoppings, or for the bad slowings 
near Oxford and Hatton, which together involved an 
absolute loss of 8 min. 34 sec., carefully ascertained. If 
this loss be deducted from the actual travelling time— 
as must be done if the value of the locomotive’s 
performance is to be tested—it leaves the net time 
123 min. 34 sec. for the 129} miles; and this takes no 
account of the regular service slacks at Reading, Didcot, 
Oxford, and Leamington, or of trifling checks at West 
London Junction and Hayes. 

So it will be seen that this thirty-four years old, twice-re- 
built engine, under skilful handling was able to do remark- 
ably fine work. The uphill travelling was particularly 
good. I have already referred to the maintenance of nearly 
65 miles an hour up 1 in 1320. A still better achieve- 
ment was sustaining 58°4 miles an hour to the top of 
the Fenny Compton bank, some of which is as steep as 
1in179. High speeds were, of course, run downhill, but 
there is not much scope for that class of work in this par- 
ticular journey. The line falls slightly—about 1 in 1320 
—for about 10 miles from Southall into the Thames 
Valley at Slough, and again at the same grade for about 
two miles from Sonning to the Kennet Valley at Reading. 
Much steeper, but short descents, are between Southam 
and Leamington—1 in 187—and between Hatton and 
Kingswood—1 in 169. But the road as a rule is very 
nearly level, with a slight rising tendency. It only remains 
to be added that the splendid bogie coaches ran with un- 
surpassable smoothness and steadiness. 

The following is the log of the run :— 

Log of Run, Great Western Railway. — Engine Cobham, 162; 
pA six Bogie Coaches—LHiyht-wheelers, axd one Six-wheeler. 


Weather Fine. Rails Dry. 





Distance. Stations. Actual times. 
Miles Chains. » ah me 
_ ... Paddington ... ... dep. ... 9 30 30 
1 22  ... Westbourne Park ... pass 33 2 
ee ee ae Niro ded 36 46 
I in I ads See Ss dg ae 38 19 
6 .. Cate .. ‘ns 39 11 
2 ae 5 ec een i 40 0 
i eee ee 41 41 
10 74 Hayes Cin trae ‘a 43 28 
13 18 W. Drayton ... ... 55 45 34 
16 18 Eangley ... ... «.. ope 48 15 
18 36 ae aah» bab 50 7 
22 36 EN oe ose. ace ea eaes 53 38 
24 21 Maidenhead ‘4 55 14 
31 3 Twyford ... ie ag 10 1 29 
36 «(0 Reading ... ... ... ss 5 59 
38 §3 Tilehurst (signal) ... { arr. =o 
41 44 Pangbourne ... ... pass 16 19 
44 66 Goring Rn eee as 19 50 
48 37 Chel 3c. 4.5 x. aa) was 23 17 
53 9 WO ics ass cae” Get 27 20 
56 17 Culham cn. nes: ‘ : 30 8 
58 36 NN oe ee 32 15 
63 374 Oxford (slack)... ... ae 36 54 
65 0 Slack forrelaying ... 4, ... 38 40 
69 3 Kidlington... 0 5, = 42 44 
71 12 Bletchington ... ... 4, .. 44 44 
75 20? ae Pin ee 48 39 
78 8} ... Somerton (signal) ... { $0" * a 
a tae... 55 48 
80 25 ER ict se ace. GO Ds 59 32 
82 54} King’s Sutton... ... , ... HL 218 
86 15 eee SP ede 5 38 
89 67 i San aa 9 16 
94 74 ... FennyCompton ... ,,_ ... 14 16 
SW 708 + :.; Ce Ss eg 18 19 
106 4 ". Leamington (slack)... _,, 23 19 
108 Of WEMPIIN S65) ftw ace wee 25 31 
lll 0 Slack forrelaying ... ,,_ ... 29 0 
112 134 Seca ata emaiar Sarre 31 18 
116 34} Kingswood... ... wi 36 11 
118 77] eee cs ok” 38 53 
122 29%  crammuds i me ee a 42 19 
124 114 CR a8 om. iad) | seam tg fase 43 54 
125 9 Acocks Green... ... oi) ies 44 44 
127 73 Smalfheath ... ... 2 46 26 
128 143 Bordesley ... : aa 47 23 
129 25° Birmingham ... ... arr. 11 48 39 


Nore.—Slight checks West London Junction, Hayes, Reading; bad 
checks just beyond Oxford, near Wolvercot and on Hatton bank, all for 
relaying or alterations. Signal slack near Scours Lane and Somerton. 
Dead stops for signals Tilehurst and Somerton, 6 min. 1 sec. altogether, 
exclusive of slacks and extra startings and stoppings. 








In no way is the industrial progress of Egypt better 
illustrated than by the present development of its railway system, 
In proportion to the population, Egypt has more railway mileage 
than Austria-Hungary, Spain, or Portugal. Egypt has at present 
14CO0 miles of railway, the most important lines being those 
connecting Alexandria and Cairo ; Cairo, Ismailia, and Suez ; and 
the Nile Valley Railroad, on the left bank of the Nile. The 
present cost of construction, where bridges over irrigation canals 
are numerous, is about £6000 per mile of normal gauge. In Upper 
Egypt it is not more than £5400, while narrow-gauge extensions 
(1 metre = 39°37in.) cost only £2700. 
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KRUPP ARMOUR—ITS APPLICATION TO DEFEAT 
SHELL FIRE IN WARSHIPS. 


Durine the last few months news has come to us of 
marked success, in both America and England, with 
thick Krupp armour. In England Brown and Cammells 
are the makers, in America the Carnegie Company. We 
are giving fuli data as to these trials, with official photo- 
graphs of the plates, as we obtainthem. For the moment 
we are only considering the results broadly. Of Brown’s 
plate trial we gave an account in our issue of October 
21st. Of Cammell’s plate we have also now received a full 
account. It was siiatnel by three Holtzer armour-piercing 
projectiles, each nearly 720 lb. weight, striking with about 
1860 foot-seconds velocity. These shot were completely 
broken up with less than 4in. penetration, and cracking 
was limited to one thin line running from the third point 
of impact to the upper edge of the plate. The Carnegie 
plate was 12in. thick, and it was attacked by three 12in. 
armour-piercing projectiles, each weighing 850 1b. The 
first had 1833 foot-seconds striking velocity, and is said 
to have penetrated S}in., and remained embedded without 
producing cracks. The second struck with 2022 foot- 
seconds velocity, and passed clean through into the 
backing, breaking up badly. The third round, striking 
with 1720 foot-seconds, only penetrated 5in. It would 
need closer examination than we can now give to deal 
effectually with the behaviour of these two plates. The 
calculated perforation of each blow on Cammell’s is about 
23°8in. of iron, that is, rather over 2°0 times the thickness 
of the actual plate. This only achieved a penetration of 
less than 4in. The first blow on Carnegie’s had a cal- 
culated perforation of 25-0in. of iron, or not quite 2:1 
times the thickness of the plate attacked. This achieved 
a penetration of 8}in. The second perforated with 29-0in. 
calculated perforation of iron, that is, 2°41 times the 
plate’s thickness. The third, with 22°6in. calculated per- 
foration, or 1°88 times the plate’s thickness, entered to a 
depth of 5in. Apparently, the Cammell plate broke up 
tue shot rather better than the Carnegie, but as we do 
not know the relative powers of the shot it is impossible 
to make a fair comparison. This trial may be said to 
assure the adoption of Krupp process plates in the 
United States for thick as well as thin armour. 

We believe that makers will concur with us in saying 
that all Krupp process armour is difficult to make, at all 
events at first, and that thick plates are beset with 
obstacles such as are enough to defeat any efforts, 
except those made with skill and great perseverance. 
We may point in support of this to the fact that, during 
the two years that Krupp armour has been under trial in 
this country, the successful trials of thick plates, so far as 
we know, could be almost counted on the fingers of one 
hand. Once success is attained, however, we imagine that 
the process has been so carefully watched in all its phases 
and surroundings, that it can be reproduced very much 
more easily and certainly, so that we may now hope that 
Sheffield could shortly turn out thick Krupp process 
plates as a matter of supply on a large scale. 

It may here be noticed that the toughness of Krupp 
plates seems to us to offer peculiar advantages. A hard 
face defeats the boring attack of a sharp-pointed projec- 
tile by fracture of point; but it is open to question 
whether it makes much difference to the punching attack 
of common shell. Such attack, of course, is only 
successful when the plate is weak in comparison to the 
projectile or attacking gun. This form of attack, however, 
is important in the lighter parts of a ship, and when 
lighter plates are used in virtue of their having hardened 
faces, it may be found that such plates are more open to 
the punching attack of common shell than the alterna- 
tive thicker plates, which were inferior in their resistances 
to the boring attack of sharp-pointed armour-piercing 
shot. It follows, then, that the great toughness 
certainly possessed by Krupp process plates may supply 
the increased resistance to common shell attack that 
should, if possible, go hand in hand with that of armour- 
piercing shot, if we are to obtain the full benefit of better 
armour. 

The broad fact that chiefly concerns us, from a gunnery 
point of view, is that 12in. Krupp plates have defeated 
12in. projectiles under such conditions that it is obviously 
very improbable that this armour could be perforated in 
action. It follows surely that nothing thicker than 12in. 
of Krupp armour is likely to be employed in future 
designs ; consequently, the saving of weight is likely to 
be utilised in other ways. Sir William White, indeed, has 
long since reduced our side armour on the faith of 
results obtained with Harveyed plates to 9in., supported, 
however, by the inclined steel deck as a second defence. 
So far as the vital parts below the horizontal armour are 
concerned, this ought to be abundant; ‘though inciden- 
tally we may repeat that we wish that a target 
representing an actual ship’s section could be fired at, to 
see what destruction is effected in the upper structure. 

The introduction of Krupp process armour, coming, as 
it does, with the evidence from the Santiago fight as to 
the complete manner in which a ship is disabled by fire 
delivered on her upper structure, will, we think, surely 
cause a considerable extension of armour in the secondary 
parts, coupled with the disuse of wood. In one way, 
then, we are going round the circle again. The Warrior 
and early ships were nearly covered with armour, which 
was at that time able to defeat all gun-fire. Then, as 
gun-fire increased in power, the attempt to protect all 
parts was given up, and the so-called vital parts were 
covered with plates of greatly increased thickness, the 
secondary parts taking their chance. Quick-fire then 
came in, delivering such a hail of mitraille that thin plate 
was gradually brought in at all costs; the ship’s displace- 
ment increasing helped to make this possible. 

The shell fire has now become more formidable than 
ever, but happily armour has been so wonderfully 
improved as to be able to assume more and more func- 
tions of defence. Armoured decks were the natural comple- 
ment of the vertical defence limited to vital parts, but 
traverses, casemates, and the like grew up gradually, co 





that it may be urged that thin armour has returned in a 
more scientific form than in old days. This is true, but 
the broad fact remains that owing to the increased 
volume of quick-fire, with increased explosive and incen- 
diary power, coupled, on the other hand, with the grow- 
ing hardness and toughness of armour, our ships are 
becoming much more completely sheathed in plates, and 
the armour is much thinner, while the guns have gone 
back from the few heavy pieces of the Thunderer and 
Inflexible to an armament corresponding in numbers 
much more nearly to those of the old Warrior and 
Agincourt. 

The alterations that appear to be likely, then, are as 
follows :—The thick narrow complete belt will disappear. 
The Spanish ships at Santiago had 12in. belts, which 
may be called complete, although they tapered to a point 
at bow and stern. They represented considerable money 
and weight, yet it may be questioned if they were any 
use at all. A ship which can be so quickly destroyed by 
fire on her upper structure would even have fared better 
without any belt, which only weighed her down. The 
proper solution, however, is not to do away with the 
latter, but to substitute much thinner plates. For a 
cruiser, which presumably will not be called upon to 
fight in line with men-of-war, the plates should be 
specially hard, so as to atford the maximum resistance to 
a single blow, rather than power to bear long-continued 
attack. The armour thus saved in the belt will no doubt 
be employed to protect the quick-firing batteries and 
other important parts of the upper structure. The 
Christobal Colon, although her belt was continuous, 
nearly embodied what is suggested. She had a 
belt 6in. thick, from which 6in. plating was carried 
upwards amidships, so as to cover the quick-firing 
guns and the whole space between the principal 
heavy guns, and as a result the Colon is said to 
have suffered but little, and surrendered, not because of 
injuries received, but rather owing to the hopelessness of 
engaging the Brooklyn and Oregon together, when it 
became clear that they had both practically come up 
with her. Evidently the horrible incendiary effect caused 
by common shell must be prevented as far as possible. 
The Germans have got rid of all wood; we take it that 
it will only be a question of time before we do the same. 
It seems curious that the instant action of explosion 
should fire solid wood as it does. Probably, lumps of 
burning powder are driven into the wood, and these 
carrying their own oxygen in the composition burn so 
fiercely that even water might fail to put them out. It 
is easy, however, to conceive that a structure covered 
with thin hard plates, and with no wood, would bear the 
fire of common shell sufficiently well to show that belt 
attack might become, what it never did at Santiago, a 
matter of great importance. Certainly, with battleships 
this would be the case. Consequently, we do not 
anticipate that the heavy principal guns will be entirely 
replaced by quick-firers. We give herewith a copy of 
the official table of the hits made on the Spanish ships, 
by which it appears that the 12in. guns made a larger 
number of hits, in proportion to their number, than 
the 6in. We lay no great stress on this table, however, 
the number of rounds being too small and the conditions 
too uncertain to give any trustworthy average. Taking 
the whole question as it stands, however, we anticipate 
that a modified thickness of belt, a great extension of 
thin armour, and the abolition of wood, will be the chief 
alterations to be looked for in the immediate future, 
changes, which can hardly be said to have been first 
suggested, but rather to have been rendered obvious by 
the engagement at Santiago, and which are rendered 
much more feasible than they weuld have been a few years 
since by the introduction of hard-faced armour, especially 
by such as, in the case of Krupp process plate, combines 
with hardness great toughness. 

Official Table of Hits made on the Spanish Cruisers at Santiago 
showing the Number of United States Guns Firing at them. 
(From the ‘* Scientific American.”) 





Nature of Number of hits on Spanish ships. No. of Hits 

U.S. ‘ ~ U.S. per 
projectiles. Teresa. Oquendo. Viscaya. Colon. Total. guns. gun. 
COE. 30 cE ce EO es coe OE ns ee 1°83 
| en re ; 0°15 
nD rer” ares. Sapen L - 3 4°0 
Es: eee nen Leer tr 2°5 
RS ke eee, cad) GR Gee oe ae | 0°43 
8in. ... ee eee mene | 2... “3s 0°67 
12in, ... 2... oe 2 6 0°33 
13in. ... ee ee ee _ 8 0°00 

29 57 29 8 123 








THE HEAVY MOTOR CAR TRIALS IN FRANCE. 





In attempting to solve the question of mechanical road 
transport, the makers of self-propelled vehicles in France 
are paying more attention to the passenger traffic than 
to the conveyance of goods and heavy merchandise. They 
are encouraged to do this by the requirements of the 
great transport concerns in Paris, the different local 
bodies throughout the country, and the railway companies 
which seek to put their stations into communication with 
outlying districts by mechanical means. While, however, 
manufacturers are primarily endeavouring to deal success- 
fully with the passenger traffic, they are naturally at the 
same time, grappling with the question of goods transport, 
because in the majority of systems, the difference lies 
merely in the type of vehicle, and not in any altered 
arrangement of the mechanism. In the De Dion et 
Bouton steam cars, for example, exactly the same type 
of propelling mechanism was employed for the omnibus 
and the lorry, the only difference being in the lowness of 
the gear, which enabled the goods vehicle tocarry four tons 
instead of one in the omnibus. Both vehicles were fitted 
with 380-horse power engines. The same thing was 
noticeable in the two De Dietrich vehicles, which were 
each propelled by a motor of 9}-horse power. So far as 
the De Dion steam cars were concerned, the power was 





much greater than seemed to be necessary in road vehi 

in which the question of economy is of more impo: — 
than mere speed. It is obvious that the motor ¢ mt 
far less scope for the conveyance of three or tome ts bas 
a fast speed over distances of forty or fifty miles th \ 
for the transport of light loads within comparative: 
small areas. This question of heavy goods transport ne! 
be very interesting to the local authorities, who pond 
rently think that the drawing of loads of four oy five t a 
at the rate of ten miles an hour is a very good test of the 
capabilities of these vehicles ; but so long as the Fre h 
makers give their attention exclusively to this Pompe 
motor car, they are not likely to encourage the emp} : 
ment of self-propelled vehicles among private users a, 
fault, however, lies not so much with the makerg the ‘ 
selves as with the local authorities who are looking with 
special favour upon the heavier types of cars, withou; 
apparently giving due consideration to the amount of 
traffic to be dealt with in their respective districts, 4, 
these bodies are at present the only prospective pur. 
chasers, the manufacturers may be excused for appeal. 
ing to their custom, the more co as the French 4 
culturist, with his usually limited resources, wil] not be 
in a position to acquire wagons propelled by steam o, 
petroleum until they are offered a considerably cheaper 
type of vehicle than any now on the market. It mg 

be a question whether, after all, in the existing sta 
of things, the custom of the local bodies is worth much 

For two years past they have been making many and 
careful inquiries into the various systems of steam pas. 
senger vehicles, it is true, but so far the number of 
cars in service is very small, there being not mor 
than three or four lines of public cars in actual 
operation. 

While the trials have proved that for loads of more 
than two tons steam is the only power that can be 
successfully employed, and may even be found pre- 
ferable to the spirit motor for lighter loads, it is stil] g 
question whether wagons of large capacity can be used 
with advantage. This, of course, depends to a large 
extent upon the conditions of service. The main object 
of the motor car in France is to open up districts lying 
away from the railways; and it is doubtful whether in 
the small country towns they are intended to serve the 
traffic would be sufficiently great to warrant the use of 
four-ton motor wagons. Two smaller cars would 
evidently be more economical than one large vehicle, the 
more so as any augmentation of weight increases the 
liability to a breakdown; and any interruption of the 
service by this means would obviously cause serious 
inconvenience. During the late trials we had sufficient 
proofs of the drawbacks due to the weight of these wagons, 
The wheels have to be made especially strong to with- 
stand the effort of the load and the vibration caused by 
the inequalities of the highways ; and so far the makers 
have not been able successfully to solve this problem. 
In the winter, too, the surface of the road is usually so 
soft that the wheels sink deep, defying the efforts of the 
engine to get the vehicle out. To this must be added 
the liability of the engine and axles to get hot and grip. 
This was the cause of the breakdown of the De Dion 
tractor, drawing a load of eight tons, and of the troubles 
with two or three others of the heavier vehicles. 

Even if it be found desirable in course of time to fix a 
more reasonable limit to the loads carried by motor 
wagons, the fact remains that steam has shown itself 
superior to any other form of power. It is still, how- 
ever, an open question whether coke or oil is in all cases 

referable as a fuel. The trials certainly proved that the 
atter had a great advantage as regards convenience, but 
the cost, of course, depends upon the value of the fuel in 
the districts where the vehicles are running. As only the 
best coke can be employed in the steam cars, there would 
seem to be few circumstances under which oil could not 
be profitably used ; but so far as France is concerned, the 
price of oil in most parts of the country is relatively not 
much below that of coke. On the other hand, whereas 
in the cars fired with coke two men have to be employed, 
the vehicle with an oil-fired boiler only needs one man, 
because the introduction of the oil is regulated automati- 
cally. Between the two systems of vehicles using liquid 
fuel, the Leyland and the Serpollet, a comparison is 
hardly possible, owing to the great difference between 
the two types. The one uses ordinary petroleum, and 
the other crude petroleum, so that the advantage on the 
score of price lies with the Serpollet; but this may be 
partly counterbalanced by the fact that the vehicle bun- 
ing ordinary petroleum would never be at a loss in getting 
a supply of fuel. The English van, moreover, was pr0- 
pelled by a 6-horse power engine, and the Serpollet by 
15-horse power. The consumption of oil and water in 
the former was relatively much less than in the French 
vehicle, the Leyland van consuming 40 gallons of water 
and 8 gallons of oil for 41 miles, as against 158 gallons of 
water and 22} gallons of oil in the Serpollet. The 
economy of the Leyland van particularly struck the 
French engineers. It ran at a much slower average 
speed, it is true, due chiefly to the use of a low gear 0 
the up grades. The Leyland van was much too under- 
motored to show up as well as it ought to have done 
against the French vehicles, not one of which had an 
engine of less than 9-horse power. The economy of both 
the Serpollet and Leyland vehicles was manifestly 
superior to that of the cars running with coke as fuel. 

Experience has tended to show that with cars carrying 
a ton load the spirit motor is the most economical at 
convenient form of power; but if this opinion 1s 
general in France, it is merely because makers have 10 
deemed it desirable to build steam vehicles of this 
capacity. The Leyland van is, indeed, the first vehicle 
of the class that has run on the other side of the Channel 
It has proved to be a sort of connecting link betwee? 
the heavy steam wagon and the petroleum car. Taking 
the De Dietrich car, which carried about the same weight 
as the Leyland, and was propelled by a motor of 9}-horse 
power, the consumption for forty-one miles was , 
of petroleum spirit and 18 gallons of water, so that ™ 
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relation to the power the consumption of oil in the 
There is no reason, there- 
fore, why the steam car should not take the place of 
those lighter types of goods vehicles of which petroleum | 
Of course the | 
petroleum motor is absolutely indispensable in countries 
where the water supply is deficient or uncertain, and | 
this is a greater drawback in some parts of the Oontinent 
During the Versailles trials 
the owners of steam cars often found it very difficult to 
get water, and they were frequently called upon to pay 
In the case of 
a regular service of steam cars, precautions would 


Leyland was distinctly less. 


spirit has so far enjoyed the monopoly. 


than is generally supposed. 


fancy prices for what was supplied them. 


naturally be taken to secure a proper provision of water ; 
but still the difficulty exists to a greater or less extent. 

If the trials have shown that the heavy cars are 
capable of carrying goods more cheaply and more expedi- 
tiously than horse-drawn vehicles, it is none the less 
certain that they are still far from being absolutely 


THE CENTRAL LONDON RAILWAY. 


rapid railway transit. 


experiments made at other people’s expense. 


few years we have seen opened three electric railways, i.e., 


the Liverpool Overhead, the City and South London, and 
the Waterloo and City; while in the matter of tramway 


traction several provincial towns have already adopted 
electricity as the motive power for street purposes. London 
and Manchester are both behindhand in this direction, but 
during the last few days the London County Council has 


We in this country have for a long time past been 
reproached by electricians for our want of enterprise with 
regard to the adoption of electrical power as a means of 
British conservatism and ‘ insular 
prejudice”’ are said to have been the stumbling-blocks which 
have retarded the progress of the electric railway. That we are 
somewhat behind our American cousins and continental 
neighbours in electric traction cannot be gainsaid, but the 
delay has enabled us to profit in experience by the earlier 
We are now 
making up the leeway with rapid strides, for during the last 


ee 
Chancery-lane, Post-office, and the City or Bank, The a; 
tances between each station are as follows :— © dis. 


Shepherd's Bush to Holland Park Yanda 
Holland Park to Notting-hill Gate oe 
Notting-hill Gate to Queen’s-road ‘a 
Queen’s-road to Westbourne Park on 
Westbourne Park to Marble Arch 1988 
Marble Arch to Davies-street 649 
Davies-street to Oxford-circus sais Sn (00 
Oxford-circus to Tottenham Court-road .. 666 
Tottenham Court-road to British Museum one 
british Museum to Chancery-lane ee 746 
Chancery-lane to Post-office..  .. 1163 
Post-oftice to the Bank .. 898 
Total .. 10,168 


It is also contemplated at a future date to cxte 
way from the Bank to Liverpool-street, where a j 
be effected with the Great Eastern system. 

In its chief feature this new railway will closely re 
its predecessors, the City and South London and the W 
and City Railways; that is, it is comprised of two tunn 


nd the raj]. 
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THE CENTRAL LONDON RAILWAY—MAP OF THE LINE 
trustworthy. As we have said, there was a good deal of | decided to allow a short section of road at Hammersmith to for the up and the other for the down traffic. These tunnels 
are in reality cast iron pipes 11ft. Gin. diameter, built up in 


trouble with the wheels and axles; but this was because 
makers still persist in adopting the ordinary types of 
vehicles instead of something that will stand the con- 
siderable effort that is put upon them by the heavy loads 
and high speeds. It appears to be a question, too, 
whether, after all, the cars will be able to deal with the 
goods traffic so effectively as is represented. Being pro- 
pelled at a relatively high speed, the wagon jolts in such 
a way as would prove destructive to anything less perish- 
able than iron rods; and it is evident that if the vehicles 
ave to deal with all classes of goods, something must be 
done to reduce the vibration over the roads. Something 
could be done in this direction by running at slower 
speeds with lighter loads. This constitutes an argument 
in favour of the electric vans for ordinary merchandise 













“Tae ERGINEER” 


traflic, as these vehicles ran with scarcely any perceptible 
jolting, and they would obviously offer li 
the conveyance of breakable goods. The absence of 
vibration has been secured by the use of pneumatic 
tires, and the efficient way in which the vehicles are 
suspended, some of them being built upon two series of 
springs, one leaf and the other spiral. The pneumatic 
tires on the electric cars do not present the same draw- 
backs as on the other vehicles. The short life of these 
tires is due to the wear and tear resulting from the high 
speeds at which the petroleum cars are occasionally run ; 
but in the electric vans the speed is more regular and 
slower, though the average time is not much below that 
of the petroleum vehicles. The electric vans are certainly 
the most suitable for suburban goods delivery purposes, 
if only they can be made more trustworthy and the 
working cost be reduced; and it is to be hoped that in 
future trials builders of electric cars will be able to 
present types of vehicles that will fully meet the require- 
ments of users 


‘STar, 
98:0: 


ttle or no risk in | 


| be worked by the overhead trolley system, and Cottonopolis | 


has made arrangements to take over the tramway system so 
far operated by a private company by horses, and apply the 
overhead electric system. Stimulated by the success which 
has attended the operations of the railways already opened, 


financial world is taking up electrical underground loco- 
motion in the metropolis as likely to prove a profitable 
opening for capital, with the result that there are now in 
course of construction three such lines—the Central London 
Railway, a line from Charing Cross vid Euston to Hamp- 
stead, and a line from Baker-street to Waterloo Station. 


extending its field of operation on the south from Stockwell 
to Clapham, and on the north, from its present terminus, 





the ends of electricity, as applied to railway work, more 
than the late Mr. J. H. Greathead’s invention of the now 
familiar tunnelling shield. 
been the means of enabling us to burrow through the 
London clay in a way which had not been previously 
possible. 

The route taken by the Central London Railway, which it 
is anticipated will be opened about the middle of next year, 
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and alive to the advantages which the system offers, the | 


In 
addition to these, the City and South London Railway is | 


to Islington and Highbury. Probably nothing has furthered | 


This ingenious appliance has | 


segments. In the construction of the railway the clay has 
been reached at a depth of 29ft. Gin. below the surface at the 
| Bank, at 20ft. at Chancery-lane, and 21ft. 3in. at Davies-street, 
the excavations in the shafts indicating 12ft. of made ground 
over 18in. of loam and i6ft. of gravel at the Bank Station, 
| 6ft. of made ground over 14ft. of gravel at Chancery-lane, 
and 12ft. Gin. of made ground over 8ft. 10in. of hard mud in 
Oxford-street. At some points the ballast has been found 
almost immediately below the surface, but at others the solid 
stratum of gravel underlies marshy ground to a depth of 15ft. 
or more. The excavations almost throughout have been 
made through clay, the solitary exceptions being from 
Berners-street, Oxford-street, to Red Lion-street, Holborn, 
where Reading beds and clay were encountered, without any 
water, however. Consequently the use of compressed air in 
operating the shields has been extremely limited. We believe 
at only three points has this departure had to be made, 
namely, where the tunnels come to the surface at Shepherd's 
Bush, for the section running through the Holborn Valley 
and Old Fleet Ditch, and in excavating under Threadncedle- 
street. 

The work of excavation has altogether been carried on 
' without much obstruction. The greatest impediment has 
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THE CENTRAL LONDON RAILWAY—BANK STATION TUNNELS 


| is clearly shown by the sketch map given above, and 
may be considered excellent, being immediately below one 
|of the main arteries of London traftic. When it is con- 
| sidered that the Metropolitan Railway alone carried last year 
| nearly one hundred millions and the District Railway forty 
| millions of passengers, there can be little doubt of the future 
| prosperity of this new railway, the capital outlay of which is 
| about £3,000,000, and the total working expenses have been 

estimated at £150,000 per annum. Estimating the number 
of passengers at forty millions yearly, this being only half its 
full capacity, and taking the fares at 2d. per head, the earnings 
ought to reach over £300,000, thus leaving a fair margin for 
dividends. The total length of railway over which electric 
traction will be provided will be about 64 miles, extending 
from the heart of the City—the Royal Exchange—to Shep- 
herd’s Bush. The line of route is along Cheapside, Newgate- 
street, Holborn, Oxford-street, Bayswater-road, and Uxbridge- 
road. Inclusive of the termini there will be thirteen stations, 
as follows:—Shepherd’s Bush, Holland Park, Notting-hill 
Gate, Queen’s-road, Westbourne Park, Marble Arch, Davies- 
street, Oxford-circus, Tottenham Court-road, British Museum, 





| been at the Bank Station, where the engineers have liad to 
display considerable: resource in the removal and replace- 
ment of the gas and water mains, and sewers and electric 
| conduits. Some idea of this will be gathered from the 
| illustrations accompanying this article. Between the ground 
| level and the station, a depth of over 60ft., two subways 
have had to be constructed, one for passenger traffic, to which 
access is given at the following points by stairways :— 
Cornhill, Threadneedle - street, Princes-street, Poultry, 
Queen Victoria-street, and King William-street, and the 
other for carrying the diverted mains, which include two 
24in. water pipes and one 30in. gas pipe. These are carried 
concentrically in the lower subway, from which there are 
being provided six chief outlets for the pipes and two smaller 
ones. When it is considered that all these diversions have 
had to be carried out without interruption to the service, our 
readers will form some comprehension of the task. In 
carrying out the work at the Bank a site was acquired from 
the Corporation in front of the Exchange, and a temporary 
shaft was driven. The passenger subway was then com- 
menced, work being carried on in two directions simulta- 
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neously, and the roof carried on timbers, from which all the | 
existing gas and water pipes were supported. When it was 
found impracticable to divert the sewers they were carried | 
by temporary pipes, and with the completion of the subways, 
the diversion of the sewers was taken in hand, the new gas 
and water mains placed in position, and the connections | 
made. It will be noticed that these mains are in sections, so | 
that any one section may be shut off if necessary without | 
closing the whole circuit. Each section has its own drain | 
valve, and the subway itself is drained into the sewers. The | 
work of excavating the station space, which is now in pro- 
gress, after the removal of the old pipes, is effected in sections | 
by constructing cross headings running north and south 
right across the area, and down to the clay level. In these 
are built temporary walls, 3ft. thick, and the earth between 
cach is removed down to the station level, the roadway above 
being carried on timbers, supported by the cross walls. As 
previously stated, the clay was encountered at about 30ft. 
blow the roadway, and, as in most parts of the City, there 
were varying thicknesses of made ground, and quite a 
number of old foundations and broken Roman pottery. At 
the time of our representative’s visit the excavation of the 
station area and the lift shafts were being actively pushed 
on. 

The tunnels generally run side by side, but in one or two 
places, where the roadway above is narrow, as in the case of 
Newgate-street and Notting-hill Gate, the tunnels tend 
upwards and downwards until they run the one over the 
other. The trains will run at a good speed, the limit being 
fixed at 14 miles an hour including stoppages. There will 
b2 a train service at intervals of two and a-half minutes 





throughout tke day, and the whole journey from Shepherd’s 
Bush to the Bank, or vice versd, will be performed in about | 
twenty-five minutes. 

For the stations cast iron tubes, 21ft. Gin. in diameter, are | 
employed and built up in sections. There will be really two 
stations at each stopping-place, one for the up and one for the 
down line, these being connected by cross tunnels, reached 
by staircase and lifts. These stations will be of con- 
siderable extent; the platforms extending 325ft. in length, 
this being necessary to accommodate the long trains which 
will be run. Some idea of the excavation work necessary 
before making a start with the tunnel proper will be derived 
from the fact that the Bank Station lies 60ft., Oxford-circus 
80ft., and Notting-hill, 92ft. below the street pavement. 
After leaving the stations, the tunnel runs down at a 
gradient of 1 in 30 for a distance of about 300ft., whilst the 
gradient in approaching is 1 in 60 for about 600ft. This puts 
the stations about 10ft. higher than the main length of line. 
The crossover roads at either end are laid in tunnels 25tt. 
diameter. 

In the design of the stations considerable forethought has 
had to be exercised, not only on account of the varying rail 
level, but also in consequence of the limited area available 
overhead. The engineers appear to have been equal to the 
occasion in all cases, and when completed it will be found 
that the streams of foot passengers to and from the trains and 
lifts in no cases come into conflict. In the case of the City 
Station the flour level is 12ft. Sin. below the road surface, 
and is reached by stairways from the public subway, which 
is 15ft. wide and 9ft. high. The pipe subway runs directly 
under that for the foot passengers, and is practically of 
similar dimensions. From the station level five lifts and a 
stairway will conduct the public to and from the railway 
platform level, 81ft. below the surface of the ground. These 
means of communication involved the excavation and 
sinking of six shafts—see page 439—five of which are 20ft. 
diameter, and one 18ft. It may be pointed out that the 
stairway is required to be provided at each station for persons 
in case of breakdown of the lifts, and for persons who do not 
care to use these means. It is a noticeable fact in connec- 
tion with these staircases on existing railways that the only 
persons using them are the juvenile members of the com- 
munity, who work off their superfluous energy by running 
down them full tilt, but even their athletic powers do not 
encourage them to ascend by the same means. Full details 
of the construction of the City Station will be found in the 
illustrations on pages 439 and 443. Speaking generally, the 
permanent passages of the stations, which will afford accom- 
modation for passengers, leave the lifts at a height of about 
10ft. above the rails. It is therefore necessary to drive a 
temporary passage at the level of the rails in the tunnel. 
These passages are Sft. diameter, and iron-lined. On the 
line of tunnel being reached a break-up is formed, and a 
cylindrical chamber, iron-lined, is constructed, in which to 
erect the tunnelling shield. This chamber, which is, in fact, 
the first part of the tunnel formed, is 15ft. in diameter and 
Tit. long, being somewhat larger than the tunnel proper. 


(To be continued.) 








THE FRENCH BATTLESHIP BOUVET. 





Tue Bouvet, which is an improved Charles Martel, which 





again is an improved Jauréguiberry, is the largest and finest 
ironclad at present in the French navy. She was laid down 
in January, 1893, launched in April, 1896, and completed for 
sea early in this present year. 

The armament comprises two 12in. guns in turrets fore 
and aft; two 27 centimetre—10-8in. exactly—in turrets, one 





on either beam; eight 6in. quick firers, in eight separate 

turrets; eight 4in. quick - firers, disposed upon the upper | 
deck behind shields of hardened steel; twelve 3-pounder | 
quick-firers ; and twenty 1-pounder quick firers. There are | 
three above-water and two submerged torpedo tubes—one of 

the former in the stern. The 12in. guns are 40 calibres | 
long and 46 tons in weight. The velocity is very high, 
2625 both for these and for the 27-centimetre guns, conse- 
quently excellent shooting is made withthem. The 27-centi- | 
metre guns are 45 calibres in length. The nominal muzzle | 
energies are respectively 30,750 foot-tons and 22,750 foot-tons. 
Both sorts are in the first rank of armour-piercing guns, and | 
have a penetration equal to most armour afloat at near range. 

toughly, the actual service penetrations at 2000 yards may 

e put at 24in. and 18in. of iron respectively. We have in 

the plan adopted the naval war game system of gun and | 
armour notation. By this all guns and armour are reduced | 
to a single-lettered approximation based on what, roughly, | 
the gun can penetrate with armour - piercing shot at| 
2000 yards, the index letter to the armour signifying that it | 
is proof against any gun of an inferior letter. Thus 6 armour 

must be attacked bya Bor A gun. For hasty reference this | 


| type. 
| and little better than armoured cruisers, so far as defence is 
|e 
odds against four old type big guns. 
or Lyddite shejl would probably completely wreck, perhaps 
annihilate, any of the French Northern squadron battle- 
ships. 
110-ton as an out-of-date weapon that will never hit the 
target, there is little evidence to support that view. 
gunnery practice with them certainly produced results that 
| would mean hits; and one single hit will be enough. 


Argentine destroyer Santa Fé as having been re-floated. 
appears that the machinery was saved and sent home to 


complete belt, the top of which is on the water-line 16in. to 
8in. Creusot steel, which is equivalent to Harvey armour in 


resisting power. Behind this belt is a 3}in. deck, curved like | 


that of the Majestic, which gives a further resisting value 
equal to about 12in. vertical iron armour. 


iron armour 44in. thick or more. 
this as muzzle penetration to very few guns, in actual 
practice we may safely say nothing could possibly get through 
it. Fairly safely, too, we may call this excessive protection 
a waste of armour that could better have been placed else- 
where. Below, again, is a splinter deck. Above this thick 


| belt, covering up to the base of the main deck forward and to 
a similar height under the amidship turret nest, clsewhere | 


about 3ft. above the water-line, on a level with the top of the 
armour-deck, is a thin belt 4in. thick. This belt is incom- 


plete, stopping some 50ft. from the stern in the Bouvet, | 


though the other ships of the class have it complete. 

The big gun turrets have i4}in. armour. Their bases are 
unprotected, but the hoists are about 4in. thick—the exact 
thickness of these is doubtful. The turrets revolve around 
these hoists. The weak point of the design is the havoc a 
big shell would, wreak bursting anywhere under these turrets. 
The small turrets and their hoists are all din. thick— 
susceptible to Gin. solid shot—a weak point again. The 
shields for the 4in. guns are about 2in. thick of special 
hardened steel. There are three conning towers, cne at the 
base of each mast and one abaft the after funnel; a'l have 

















Consequently the | 


engines have a protection altogether equivalent to vertical | 
Even the gun tables allow | 


| 
| selves; and believe that at one time some such idea 
entertained. In any case wiser counsels have prevailed 7 
the machinery of the ill-fated vessel has arrived at pj and 
The peculiarity of the Santa Fé type is the armour Prin. 
vitals. The 31-knot destroyers for the Japanese buildin the 
Poplar will not have this armour—a high speed bein 6 at 
sidered preferable. 8 con. 





Tue Russians have something like two doze 
copies of the Sokol in hand. We shall be curious to a 
what speeds are realised; so far their home-made ey iy 
have not proved very satisfactory. However, the a 

| seems about to be generally adopted. A single destro 4 
presumably to serve as model for a batch, was ordered - . 
Messrs. Laird Brothers, of Birkenhead, recently, and - 
believe that the machinery of the new coast defence ironclad 
General Admiral Graf Apraksin is a copy of Messrs. Maudslay 
Sons, and Field’s machinery for the Admiral Outschakof 
The Russians are evidently bent on fostering home industries. 
whether they are wise in so doing is another matter, Our 
people are less particular; it is, or was, easy enough to find 

| minor articles with ‘made in Germany” stamped on them 
in our men-of-war, and at any rate till quite recently numbers 
of our armour-piercing projectiles came from France, as q 
saving of something like a halfpenny in the pound was thore. 
| by effected. 


n home-made 





Some Japanese officers recently played a naval war gemo 





FRENCH BATTLESHIP BOUVET 


about 10in. ofarmour. Melenite shell are carried for all guns 
of 4in. and over in the Bouvet. 
The target she offers is very big. 
how the 4in. guns would fare in action. 
indicate clearly the positions of the guns. 
the Bouvet, which French critics draw attention to, is the 
amidship west of turrets. There seems a strong chance that 
one single shell, of no very large calibre, bursting under the 
central turret would jam all three. 


It is very problematical 
The illustrations 


smaller companions. 


The Bouvet has three sets of triple-expansion engines, each | 


actuating a screw. The boilers are of the Belleville type. The 


ship has done so many trials that it is difficult to select any | 
one result as her “ trial speed,’’ a mean of 18 knots has been | 


frequently obtained. The twenty-four hours’ trial, at sea with 
the ship at her proper displacement, produced from 17 to 
17°5 knots. This is very good, indeed. Our only battleship 
able to equal it is the Renown, which has lately been cruising 
at 17 knots ; but the Renown, with her inferior big guns, would 
not stand a very good chance against the Bouvet: she would 


be powerless, that is, against the Frenchman's armour, while | 


her own would be liable to penetration at 4000 or even 5000 
yards. Onthe other hand, the Bouvet isill-adapted tostand shell 
fire. Like nearly all French ships, the Bouvet could not be 
sunk by gun fire, but shell might wreck her all to pieces. 
Ours are in more danger, speaking generally, of being sunk 
than wrecked by gun fire. There isa suggestive proverb about 


this in our service: but at the present time of heated senti- | 


ment it need not be repeated. It suggests reflection, how- 


ever. 








DOCKYARD NOTES. 


Despite all the alarming rumours current, the royal dock- 
yards have every appearance of taking things easy. The 
collection of the coastguard ships has, of course, a signi- 
ficance that it would be idle to ignore, but otherwise things 
are pretty much as they were. Outside the yards, as on 
Southsea Common, the military are busy with new electric 
light installations to the forts, that may or may not have a 
significance. Some new 6in. quick-firers have been mounted 
on the front facing Spithead ; these have been tested lately, 
and, of course, helped the sensational rumours. 





Tue French coast-defence battleship Jémappes has 
recently had her funnels considerably heightened. In con- 
nection with French ships, the lists being published of the 
vessels available or commissioned for service in the Northern 
fleet are somewhat puzzling. We very much doubt whether 
the Requin will be at sea before next June, as she only 
recently went into dockyard hands for ‘ transformation.” 
The Furieux, too, was in the same condition s week or two 
since, and the Hoche is being re-boilered. She is certainly 
not available at present. The Formidable and Baudin, as 
we have before stated, have no armour as yet upon the new 
amidships casemate. The Courbet and Dévastation were to 
have been re-armed with the latest pattern 10°8 armour- 
piercing gun, but we very much doubt whether they are at 
present. If not, then the French Northern squadron only 


mounts four first-class guns capable of attacking the thick 
armour of our Trafalgars, Admirals, and Sanspareil; and 


these are the old 75-ton guns of low velocity and antique 
True the Admirals are at the mercy of any shell gun, 


oncerned. But four 16in. 110-ton, and twenty 13° 5in.,are long 
A single 16in. common 
And although it is the fashion to speak of the 


Recent 





We were not quite accurate recently in speaking of the 
It 


system is convenient, and presumably approaches the actua! | Messrs Yarrow, who are building a new hull to take the 


sufficiently nearly for practical purposes. 


| machinery. 


We had been under the impression that the 


The armour of the Bouvet is distributed as fcllows:—A| Argentine Government were building the new hull them- 








A weak point in | 


On the other hand, the | 
ship's fighting position is at an angle, and in such case the | 
base of the big upper turret is well enough protected by its | 


between ships of English and I'rench type— the Royal 
| Sovereign, Nile, and Trafalgar against the Bouvet, Massena, 
and Jémappes. The battle was fought on the tactics asso. 
ciated with the writings of Captain H. J. May, R.N,, that 
is to say, at long bowls, so long as formation could be main- 


tained—4000-3000 yards was the average range. The result 
was hardly what might have been anticipated in one way 
| that is to say, the French ships suffered little from big gun 


shell attack. Availing himself of the superior penetration 
of the 13-5in. gun, the officer who acted British admiral kept 
away, attacking the French belts with armour-piercing shot 
| —eventually sinking both the Bouvet and the Massena. The 
Jémappes tried to come to close quarters, but was disabled 
| andstruck. On the English side the flagship Royal Sovereign 
| was knecked about a bit; the Nile bad her battery cleaned 
out by a single big shell, and one hit in the water-line. The 
Trafalgar was unhurt, though frequently hit. 





Tuts action is interesting chiefly as an object lesson of the 
power of the big gun. As we have observed above, all argu- 
ments against the big gun are based on a rash assumption 
that it cannot hit. The gunnery returns we quoted a month 
or two ago in this column show that at target practice it 
certainly can hit. Despite all that has been written upon 
the matter, despite all the American “experiences” at 
Santiago, it is safer to prophecy that the monster gun will 
crop up again than that the 12in. is to be the big gun of the 
future. Every improvement in armour only paves the way 
for the reintroduction of the monster gun. Directly simpler 
means are found to work it, we may look to see it reappear. 
| The 6in. quick-firer is little use against the modern type of 
ships; the most recent designs—some of them—may defy the 
Sin. Ten years hence we may very possibly see the armament 
| of eur warships: primary, 13° 5in. to 16in.; secondary, 9-2in. 
to 10in.; tertiary, 3in. To-day this may sound wild, but 
indications of the trend are not wanting. We may even see 
a revival of the four big guns only, though like everything 
else it will no doubt be but temporary. 








DAVID COLVILLE. 


‘ 


AFTER a short illness there passed away on the morning 0 
29th ult., at his residence in Claremont-terrace, Glasgow, Mr. 
David Colville, senior partner of the firm of Messrs. David 
Colville and Sons, Dalzell Steel and Iron Works, Motherwell. 
The deceased, who was a native of Campbelltown, was born 
in 1813, and had entered on his 86th year. In early life he 
was associated with his father and brother in a cartwright and 
blacksmith business in Campbelltown, and owned several 
coasting vessels. In course of time he removed to Glasgow, 
| and shortly afterwards, as principal partner in the firm of 
| Colville and Gray, he erected the Clifton Ironworks, Coatbridge, 
| and entered into the manufacturing iron trade. In 1870 he 
| retired from the Coatbridge Works, and established the 
| Dalzell Ironworks in Motherwell. In the following year the 
| coal and iron trades of the country expanded to an unprece- 
| dented degree of prosperity. But in process of time it became 
evident that steel would soon supersede malleable iron for all 
purposes, and Mr. Colville, foreseeing this, was among the 
first in Scotland to erect plant for the manufacture of steel 
on the Siemens process. Exactly ten years after coming to 
Motherwell he established, in 1880, the Dalzell Steel Works as 
an adjunct. Since then the development of the works has 
been phenomenal, and addition followed addition of the most 
improved description, till the works are now by far the largest 
| of the kind in Scotland. Being of a retiring disposition, Mr. 
Colville took little part in public life, but was a Commissioner 
of Supply, and a Justice of the Peace for the county of 
Lanarkshire for over thirty years. He was astrong advocate for 
total abstinence, and was a supporter of the Scottish Tem- 
perance League for fifty years. He was held in the highest 
esteem by all who knew him. His wife was a daughter of the 
late Rev. John Barr, Glasgow, and in June, 1895, they cele- 
brated their golden wedding. Mrs. Colville died last November. 
The deceased is survived by a numerous family, the eldest 
| son being Mr. John Colville, M.P. for North-east Lanark- 

shire. 








Tux steamers of the American Line will re-commence 
running from Southamption for the first time since the outbreak 
of hostilities between America and Spain to-morrow, when the St 
)} Louis will sail for New York. 
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COMBINED ENGINE AND DYNAMO. 


Iy our report of the Royal Agricultural Society’s Show at 
Birmingham last June, we referred briefly to a new form of 
governor which Messrs. Robinson and Auden exhibited. At 
that time, as far as we are aware, it had not been fitted to 
many engines of any size, and had certainly not made its 
way to the metropolis. Now, however, that it has come, as 
we may say, into the public service, it is fitting that a fuller 
description of it should be given. The engine on which it is 
employed, and to which we refer, has recently been erected 
at the head quarters of the Metropolitan Fire Brigade, and 
forms part of the electric lighting plant there. It has been 
supplied by Messrs. Robinson and Auden, to the order of the 
National Electric Free Wiring Company, London. An illus- 
tration of the combined engine and dynamo will be found 
above, and in Fig. 8 a sketch of the valve drive, which practi- 
cally describes itself, is given. The object of this design is, of 
course, to shorten the ports and so reduce clearance, and this it 
does, as will be seen, in a very simple manner. The single ex- 
centric rod is connected to an excentric which is controlled by 
the governor about to be described. In the first place, it is 
well to mention that the normal speed of the engine is 300 
revolutions, that it has a cylinder of 9}in. diameter, by 8in. 
stroke, and that the brake horse-power reached on trial 30, 
whilst the difference in speed between full and half-load 
suddenly thrown on and off was about three revolutions per 
minute. The dynamo is shunt wound, and is suitable for an 
cutput of 100 volts, 140 ampéres, with 300 revolutions, or 
140 volts, 160 ampéres, with 350 revolutions, The speed of 
the dynamo can be raised by the speeder lever fifty revolu- 
tions, i.¢., from 300 to 350 revolutions, whilst running. At 
present the lights are driven direct from the plant, as there is 
no battery. As far back as December, 1895, we illustrated and 
described a governor made by Messrs. Robinson and Auden, 
which resembles not a little that illustrated by Figs. 1 to 7. 
In it there were two flat laminated springs, like BB in 
Fig. 1, coupled at one end to a crosshead G, which was con- 
nected with a movable excentric disc D. But on the middle 
of the springs were heavy weights, which as they moved 
further and further out as the speed increased, bent the springs 
more and more, and so drew downwards, or rather inwards, | 
the piece G, and consequently moved the excentric nearer to | 
its central position, thus reducing the admission of steam. The | 
weights, however, were found tobe an objectionable feature, and 


the excentric on the reversing plate, Fig. 6 an inside view 
of: the arm, and Fig. 7 a perspective view of the distance 
piece D in Fig. 1. The parallel motion springs A A are 
shown attached to it, and it will be readily understood—see 
Fig. 1—that they permit of its making a slight motion to or 
from the centre in a straight line. The two face plates, as 
will be noticed in Fig. 2, fit outside the drum, one on each 
side, that nearest the engine carrying the excentric, which 
has in it a large hole through which the shaft passes. To the 
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screw F. Itis evident that pulling at the centre of the blades, 
and so causing them to bow more, brings the crosshead G to- 
wards the centre and, of course, the excentric connected with it 
at thesame time. To secure this motion automatically, and 
so to make the engine self-governing, the simple pulley arrange- 
ment with wire ropes is employed. There are two sets of 
fixed pulleys H—see Figs. 1 and 3—one jockey or tightening 
pulley above, and four pulleys H on each spring. Between 
these pulleys—see Fig. 3—are the weights K on the extremi- 
j ties of flat levers. The 
rope passes continuously 
round all the _ pulleys, 
and at the backs of the 
weights, and its extremi- 
ties are secured near the 
periphery—see Fig. 4. The 
purchase of the pulleys is 
as 1 to 3, consequently the 
weights need each be only 
one-third of what they were 
in the old pattern. As the 
weights in their centre of 
gravity pull directly on the 
wire rope, which again pulls 
direct on the frame springs, 
the various tangential posi- 
tions of the weights and 
their arms, which render 
other drum frames so un- 
stable, particularly with 
certain loads, and introduce 
such complicated calcula- 
tions, are entirely absent. 
Since the arm which de- 
fines the movement of the 
weight is not a fulcrumed 
lever, but a pendulum, 
which need not enter into 
the calculations and may 
be made very light indeed, 
strength is only required 
in case the safety gear 
should come into operation. 
The safety gear consists of 
two arms M andN. The 
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in order to reduce them a system of ropes, given a purchase of | upper part of this distance piece there are fixed also the | former are attached by a pin joint to the distance piece 


1 to 3, and sometimes 1 to 4,and so permitting the employment | two pieces cc, Fig. 2, attached to the crosshead G. To this| as shown. b 
| crosshead are attached firmly the free ends of the two| would fly out, and the short arms of M_ pressing 
against the drum boss would force down the distance 


piece and control the engine. 


of far lighter weights, has been introduced, and is the principal 
improvement in the present governor. Fig. 1 is a front view | 
of the governor drum with the arms removed; these arms 
are shown in the photograph of the complete plant. Figs. 2 | 
and 3 are sections of the drum at right angles to each other. 

Fig. 4, a detail showing how the flexible parallel motion 

arms A A in Fig. 1 are attached to the drum. Fig. 5 shows | 


laminated steel springs B and B, and to one end of the 


| crosshead is also another flat spring, fastened at one | 


In case of the rope breaking the weights 


That is the whole of the 


end to the drum, which helps to steady its motion. The | governor proper, but an additional contrivance by which the 
ends of the laminated bowed blades BB, backed up by | speed can be regulated within certain limits—in this ew 
short stiffening blades, are bolted to hinged pieces E, | from 300 to 350 revolutions—is added. This is seen best in the 


adjustable to or from each other by a right and left-handed ' photograph and in Fig. 2. 





It consists of a disc and collar 
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moved to and fro on the shaft by a hand lever. From the disc 
projects a rack which engages with a small spur wheel keyed to 
the right and left-hand screw F. Moving the disc in or out 
causes the rotation of this screw and the consequent increased 
stiffening or weakening of the springs, and produces the cor- 
responding effect on the governor, which increases or decreases 
the speed at which it controls the engine. 








A RUN ON A FOUR-CYLINDER ENGINE. 





Ix our issues of August 26th and October 7th we have 
already described and illustrated in detail Mr. Drummond’s 
latest type of engine, No. 720, a locomotive which is to all 
intents and purposes two engines put in one, and which has, 
in consequence, almost the power of two engines. Through 
the courtesy of Mr. Drummond we have been enabled to 
see for ourselves what his engine can do. No. 720 has been 
at work for about thirteen months, and has run six days 
a week practically ever since she left the paint shop. Few 
engines could stand so severe a test as this, and yet take a 
290-ton train from Southampton to London on wet metals 
without at any time showing signs of the effort she was 
making. On Saturday last we travelled down to South- 
ampton and up again on the footplate of 720. On the down 
journey she had a train which is known officially as 143, the 
double bogie carriages, weighing each 23 tons, of which there 
were several on, being represented as 14. The unit, there- 
fore, is practically 15 tons, making the weight of the down 
train about 218 tons, and that on the return journey about 
290 tons, exclusive of passengers. The weather on Saturday 
was about as bad as possible for engine-driving, especially 
about 11.15, when the train left Waterloo, when a drizzle 
just sufficient to ‘“‘ grease” the rails was falling. From an 
engineer’s point of view this rather added to the interest 
than otherwise, and it was instructive to note the advantage 
gained by the use of two engines, for the chances were 
against both engines slipping together, so that one engine, 
at any rate, was always pulling, though sometimes the 
trailing wheels and sometimes the leading wheels would 
have the best of it. As a matter of fact the slip 
was very little, and once over the many points outside 
Waterloo the engine soon got into her stride. It was then 


apparent how entirely she had her work in hand, for with | 


the cut-off at between 10 and 12 per cent., and at times less, 
she dealt with it with ease, and kept steam without taxing 
the stoker to any extent. The engine has been designed to 
do away with piloting, and is intended rather to pull very 
heavy loads—she takes up to 22 coaches, equal 330 tons, at 
times—than to attain great speeds; although, as will be 
seen from the diagrams given in our first notice, she has 
officially passed 77 miles per hour, and unofficially we have 
it as the driver’s opinion that she has done short stretches 
at a speed of over 82. On Saturday on a down incline 1 in 
250, between Micheldever and Winchester, she touched the 
60 miles an hour, and for a good time on a practically level | 
road on the down journey she made between 48 and 50 | 
miles per hour. It is unnecessary to say that her booked | 
running time was exact, alchough a few minutes were lost on 
both down and up journeys by signal checks and delays at 
stations. 

The footplate of 720 is remarkable for the absence of | 


“furniture.” In the first place, the reversing gear is quite | There are no figures on the back-gear end of the plate. 
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midgear locking position. 
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18in., and there is only one notch in the quadrant, viz., at the | that once fairly away the regulator was thrown fully open, 
Under the handle is a horizontal 
brass plate with a few lines drawn across, and a few figures | Between the windows are two hand wheels for the two in- 
stamped beside them near the middle. These figures run by | jectors, and between these are two smaller wheels, the right 
| fives from 0 to 40, and indicate the percentage of cut-off. | hand is a dummy originally intended for a donkey pump 


and the engine controlled entirely from the reversing lever. 


which has not been fitted, 
but the left-hand wheel 
controls the steam supply 
to the reversing cylinder. 
It receives little or no atten- 
tion, being once opened a 
convenient amount for the 
admission of steam. The 
regulator lever is a straight 
bar, with two handles, in- 
stead of the usual single 
type, thus giving greater 
power. Under the driver’s 
right foot are the two rods 
for controlling the front 
and rear ashpan dampers, 
and on the opposite side 
is @ similar rod for con- 
trolling the entrance of the 
exhaust to the tender. Near 
the back of the foot-plate 
on the floor are the levers 
of the two cocks which 
regulate the supply of water 
to the injectors. They can 
be moved by the foot. There 
are two injectors—one large 
and one small. On some 
journeys, for instance, from 
Bournemouth to Waterloo, 
it has been found that the 
small injector, if left at 
work the whole time, just 
keeps the water at the right 
level. Conveniently under 
the driver’s right hand is 
the fire-door deflector lever ; 
by depressing it the deflec- 
tor,a bent iron casting which 
turns the air down upon 
the fire, is raised out of 
the way of the fireman’s 
shovel, or permits a view of 
the fire over the lower part 
of the door ; this lower part 
drops downwards when fir- 
ing. The arrangement is 
so convenient that the 
driver finds it neither diffi- 
cult nor irksome to raise 
the deflector as each shovel- 
load goes in, and to lower 
it again whilst another is 
being obtained. Thus in 
a large measure the in- 
jurious draught of cold air 





Fig. 8-MESSRS. ROBINSON AND AUDEN’S VALVE DRIVE is avoided. There is only 


one other lever in the cab, 


In a , and that is for the sanding gear; the cylinders have automatic 


a small affair, stowed away at the driver’s side of the cab, | slot in the plate a little brass pointer glides backwards and | drain cocks which work excellently. On the face of the boiler 
and looking far less important than the vacuum brake | forwards in unison with the motion of the lever, coming to a | are the two water gauges and the vacuum ejectors. Above the 


ejectors just above it attached to the boiler on the sanding | 
lever on the other side. The reversing lever is controlled | 
easily by the driver’s left hand, its total length is only about 





stop and remaining there when the lever is left in any desired | 
It is impossible to imagine anything easier to e 0 Ib. 
manipulate, and consequently it was not surprising to find | opposite side is the vacuum indicator, and except for the knob 





right-hand gauge glass is the pressure gauge, usually indicat- 
ing between 1751b. and 180 1b. per square inch, and on the 
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of the whistle—which, by the way, is pressed instead of pulled 
which is situated between the two gauges, we believe that 
completes the whole list of accoutrements in the cab. To 
those who can recall the more crowded appearance of the 
older-fashioned footplates this short catalogue will appeal. 

It was interesting to note how very rarely the two engines 
got out of step with each other, and how quickly they picked 
up again. It is not surprising, in view of the success with 
which this magnificent engine has met, that there are five 
more in process of construction at the Nine Elms Works. 
Our thanks are due to Mr. Gower, who has had the running 
of the engine for the last seven months, and we have to 
acknowledge the courtesy he showed us. 








THE INSTITUTION OF CIVIL ENGINEERS. 
THE PRESIDENT’S ADDRESS. 

On Tuesday last, the President, Mr. William Henry 
Preece, C.B., F.R.S., delivered the following inaugural 
address on taking the chair for the first time after his 
election :— 

The election to the position of President is the highest possible 
reward which the Institution can give to those who have 
endeavoured to serve it well and truly. I have often feared that 
my position as a specialist might have proved a bar to the attain- 
ment of my greatest ambition. It has come at last. 1 am very 
grateful, and I promise that I will continue to do my very best to 
merit your confidence and approbation. I am also proud, not alone 
for the sake of that branch of the profession to which | specially 
belong, but also because I am a member of the great civil service 
of this country. Twenty-eight of my forty-six years of professional 
work have been spent in the service of the Crown. 1 can speak 
with some authority and experience when I assert that this service 
deserves a recognition for zeal, industry, and the conscientious deter- 
mination to do its duty far greater than that usually accorded to 
it by Parliament, the public, and the press. The jealousy and 
contempt so freeiy displayed for Government work are not justified 
by results. It is the fashion to decry the public service. It is 
probably a survival of that old feeling of oppression and dissatis- 
faction which the ruled always felt towards their rulers. The 
position is now reversed—the public is the master and the official 
is the servant. The public servant is not to be coerced by oaths 
or driven by whips or deterred by scorns. His labours should be 
sweetened by praise, and his successes acknowledged by a grateful 
recognition. Two of your vice-presidents belong, and some of your 
conncil have belonged, to this service. You at any rate are free 
from criticism, for you have testified to my zeal by giving me the 
greatest reward you canconfer. My successors w ll be able to drive 
home the nail | desire to insert in the coffin of the traditional 
general and false belief in the inefficiency of a great and growing 
public service. 

I entered the Institution as an associate in 1859, and am now in 
my fortieth year of membership. It isinteresting to seethe growth 
of the Institution during that period :— 





Roll of the Institution of Civil Engine 7 








November, October, 

1°59, 1898, 
Honorary members. . 20 
Members .. . ° 1946 
Associate members. . — 10 
Associates .. 623 S20 
Gradustes .. l4 
Students aa 862 
Total .. a 894 7088 


The distribution of our 7088 members over the globe is shown in 
this table :— 






















Distribution Table. 
United < 2 
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Hon. members 12 H - 1 3 
Members .. 555 799 | 162 FO | 140 45 ) 65 | 114 
Assoc. members .. 970 1690 | 350 180 270 8930 £0 5 | 815 
Associates 175-100 12 + 8 1 2 5 13 
Students 275 417 60 23 40 5 20 5 29 
Totals 1987 | 3001 | 584 254 | 458 81 121 | 465 
Roughly we can say that 71 per cent. are home members, 21 per 
cent. are colonial members, 8 per cent. are foreign members. It is 


not alone in numbers that growth is shown; it is more so in the 
business of the engineer. The field of the profession has extended 
in all directions by the advances of practical science and by a pro- 
cess of evolution and agglutinaticn. The introduction of th2 stzam- 
engine, the development of the railroad, the invention of the 
paddle and the screw, and the evolution of the ocean greyhound ; 
the conversion of iron into steel, and the demand for ores ; the 
opening of coal and oil fields, and the production of gas ; the sani- 
tation of our dwellings and our towns, and the demand for pure 
air and pure water ; the applications of electricity and the annibila- 
tion of distance ; the rifling of ordnance, the improvement of 
explosives, and the armouring of great fighting, floating, moving 


machines ; the enormous growth of manufactures and their distri- | 


bution over the face of the earth ; the pursuit of wealth, the roving 
propensities of our race, and the industrial competition of nations— 
have all contributed to break up our profession into special branches 
and into individual groups, with their separate organisations and 
with their independent homes, Thus we have the railway engineer, 
the mechanical engineer, the naval architect, the mining engineer, 
the sanitary engineer, the gas engineer, the hydraulic engineer, 
the electrical engineer, the chemical engineer, the marine engineer, 
species of one genus—the civil engineer, whose home is in this 
building, whose Institution, like a good mother, tries to keep them 
all under the protection of her wings, and who is prepared to make 
any sacrifice to advance the knowledge of engineering, and to 
maintain the solidarity and reputation of the profession. The 
Engineering Conference held by the Institution in 1897 was under- 
taken in the furtherance of this aim, with results so successful as to 
call for its repetition in the approaching spring of 1899, 

_ Evaminations.—Our great European rivals relegate the examina- 
tion and selection of their engineers to their Governments, but we, 
under the guidance of our immediate past president, have taken 
this load on our own shoulders ; not befere it was needed, for the 
competition of highly educated engineers of other countries was 
becoming rather too evident. Loss of business is a potent force to 
effect reform. The reform itself in our case has materially 
strengthened the credentials of our Institution. Our task has been 
a difficult one, for, while we recognise most fully that the practical 
training of the drawing-office, of the shop and of works in progress 
are the true schoo} for the engineer, we cannot help thinking that 





fession and those exact methods of inquiry and of thought which 
lead to truthful deduction and to sound judgment, before he can 
satisfactorily begin his professional experience. 

The foundation of engineering is science. 


laws. Ivis, in the language of Huxley, organised common sense. 
The man who determines to practise in the business of applying 
those facts and laws to add to the comfort and happiness of man- 
| kind must know something of the mental tools and weapons that 
mathematics and logic have placed at his disposal. His mind must 

be trained to habits of inquiry, and he should know something of 
the experience and teaching of the past. Hence the Institution, 
as the tutelary genius of the profession, has established a system 
of qualifying, not.competing, examinations for admission into its 
ranks ; not only to test the education and preparation of those 
who wish to recruit our numbers, and the qualitications of those 
who desire to improve their position in our classes, but also to 
enhance the standing of the modern engineer as the most 
scientific and advanced of all the learned professions. The result 
of the first examinations has been highly, satisfactory. Out of 
twenty-four examined for studentship, three only failed to pass. 
Of forty examined for associate membership, seven failed. Of 
forty-eight theses submitted in lieu of examination, five only 
failed to secure a satisfactory report. The popularity of the 
measure among even the examinees is shown by the entrance of 
seventy-one for this last October examination. The examination 
papers which have been set are by no means of an insignificant 
character, yet 86 per cent. of marks have been acquired on the 
whole examination, 

Our ancient Universities commenced their careers as mind- 
training establishments, with faculties of theology, law, and 
medicine. ‘These were called, and still are known, as the learned 
professions ; but subsequently arts was added, from which has 
sprung all modern science. Engineering as the principal outcome 
of this faculty has been the mother of scientific progress. <A 
mere University training alone does not lead to invention and 
discovery. It is contact with the practical world, a knowledge 
of wants and defects, which excite discoveries and improvements. 
The modern method of research proceeds by making experiment 
subservient to hypothesis. Difficulties teach effects, etfects 
suggest causes, a knowledge of causes leads to remedies, and 
finally to exact science. Practice, the home of difficulty, is thus 
the nursery of science. The engineer is far in advance of the 
pure scientist. Smeaton and Watt, Telford and Stephenson, 
Rankine and Kelvin, Whitworth and Froude, Regnault and Hirn, 
have established not only the profession of the scientific engineer, 
but they have laid the groundwork of science itself. 

Terhnical education.—The engineer extracts matter from the earth 
and transforms it into purer and more serviceable forms. He finds 
energy lying dormant or running to waste ; he converts it into 
other active and useful forms. A knowledge of matter and of 
energy is the foundation of all his actions. ‘his, combined with 
the power of thinking so as to enable the brain to direct and assist 
the hand, is the root of what is known as technical training. The 
modern engineer has immense advantages over his predecessors. He 
can commence his practical career with a university training, well 
charged with facts, wanting only that experience which practice 
alone will give. 

There is a fashion in Great Britain for technical education just 
now. f 
secondary, intermediate, and more advanced education. It is well 
that it is so. i 
conservatism and apathy, and that it is putting its schools in 
order. Bat is it doing so on a true issue, and are we distributing 
our money through the right channels! Our trade is suffering 
even in our own colonies from the competition of our continental 
neighbours, who are said to be beating us by their technically 
superior hand labour. It is true we are suffering, but is this the 
true cause! It is rather from the superior commercial skill of the 
principals at home and the accomplished polyglot and well-trained 
traveller abroad, as well as from a financial system that is more 
moral and more sound than that rampant in England through 
the gross abuses of the Limited Liability Act of 1862. Our law 
courts are almost daily the scenes of the exposure of the modern 
spoiling of the Egyptians. A new industry is designed by some 
simple, well-devised, and economical process. Capital is required 
to develope it. In Germany financial support is readily subscribed 
by the generous and enlightened policy of its banks. 


to the public for an enla ged limited company. 
the lawyers, the brokers, as well as the original inventor, have to 
be satistied, and this satisfaction grows very much with the state 
of the money market and the excitement for investment with the 
public. The industry is established, but with a terribly-overloaded 
capital—overloaded by the harpies who have sprung from the 
operations of the Limited Liability Act. 'The same industry could 
be established in Germany with probably half the capi Its 
manufacture would be supervised there with greater skill, and it 








would be developed as a business by better trained agents. We 
are thus fairly beaten on our own commercial preserves. 
Our educational methods have begun at the wrongend. We 


ought to teach the masters first and then the men. Moreover we 
have to teaca the teachers and those who have control of the purse- 
strings. The County Councils of England are scarcely qualitied as 
yet to discharge the very serious duty of properly dealing with a 
question so few of them understand—though many of them have 
tackled the matter manfully, especially the London County 
Council, through its Technical Education Board on which a large 
proportion of co-opted experts have seats, who, by supporting 
existing institutions have contributed towards the supply of 
teachers. But how are we to approach the masters’ A fault once 
discovered is half-s to repair. It is difficult to remove the 
scales from the eyes of the man who has been successful in 
business and who knows not of his blindness; but the coming 
generation will be more enlightened, and the future masters 
better educated. 

We are suffering from a lack of competent teachers, A teacher 
who has had no training in the practical world is worse than use- 
| less, for he imparts ideas derived from his inner consciousness, or 
| from the false teaching of his own abstract professor, which lead to 
| mischief. In my own experience I have met with very serious 
| inconveniences from this cause. The ideal professor of pure 
| abstract science is a very charming personage, but he is a very 
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he ought to acquire that knowledge which is the basis of his pro- | 


Science is not only a | 
| knowledge of the facts of Nature but of the development of her | 


Enormous sums of money are being annually spent on | 


It is well that the country has awakened from its | 
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Engi neer. “nergeey thay 
Kiectrivity.—Day by day we are startled with some new deve} 


ment of electricity, We have learned the truth of the a h > 
that that which is sure to occur is the unexpected, tom 
of arms and of man that I propose now to sing, but of Pn 18 not 
its most romantic form, A happy accident in early life plactl i 
| at the feet of our electrical Gamaliel, Michael Faraday Me me 
| was launched on the waters of knowledge that flowed toa 
| ‘ e 


rocks of Nature, opened by the strokes of the magic rod of 
| great master. The tide was taken at the flood, and, havin that 
| on for nearly fifty years, it has led me to this chair, € rolled 
| learned from Faraday to regard electricity as the re 
| play of the atoms and molecules of matter, that it w 
| form of motion, and that its influence through space 
| the existence and operations of a medium—since called the eth 
| Maxwell crystallised Faraday’s views into mathematical lames 
| and deduced the magnificent generalisation that light and ok’ 
trical waves are of the same kind, moving through the ether 
with the same velocity, and differing from each other only in 
degree. Hertz proved the existence of these waves and mensnred 
their lengths, and Marconi has now applied them to the practical 
purposes of telegraphy. I have carefully watched every i 
electrical fact wrung from Nature’s storehouse without ever fai 
ing to tind a simple mechanical explanation of their cause, The 
term “‘ Electricity” has even been defined by Act of Parliament : 
15 Vic. cap, 56, 1882—as that form of energy which we make and 
sell, It can be measured with the minutest engineering exactnoas 
and its effects are explicable on the simple dynamical and mechar 
cal principles that underlie our profession, 

Lightning.—The first practical application of the science of elec. 
tricity was for the protection of life and property, Franklin ip 
1752 showed how to secure ourselves and our buildings from the 
disastrous etfects of a lightning stroke. Very little has been done 
since to improve upon his plan, A Lightning-rod Conference 
upon which I served, met in 1878, and its report, published in 
1881, remains an admirable and useful standard of referenca 
The principle advocated by Franklin was prevention rather than 
protection, If a building or a ship be fitted and maintained with 
good continuous copper conductors, making a firm electrical con 
tact with the earth or the sea, and be surmounted well up in 
the air with one or a cluster of fine points, all the conditions that 
determine a charge of atmospheric electricity and a flash of 
lightning are dissipated silently away, and no terril harge 
is possible. A mischievous and baseless delusion is prevalent 
that protectors actually attract lightning and may be sources of 
danger. Every exposed building should be fitted, but a well 
protected dwelling-house is the exception, not the rule. Even 
when protectors are fixed apathy leads to their imperfect main- 
tenance. Their failure to act is always traceable to the neglect 
of some simple rule. Carelessness is the direst disease we 
suffer from. ‘Telegraph and telephone wires which spread all 
over our towns and country are very much exposed to the 
influence of atmospheric electrical effects. Every instrument is 
now protected. Every telegraph pole has a lightning conduetor, 
Accidents are rare, and the system itself is a public safeguard, 
In some countries like California and South Africa thunder-storms 
are very frequent and very severe, but their effects have been 
tamed. 

The engineer has answered Job's conundrum : Canst thou 
send lightnings, that they may go, and say unto thee, Here we 
are !” in the aftirmative. I sat, on the 12th June last, in a cable 
hut on the Welsh Coast, near Nevin, with a telephone to my ear, 
| and heard flashes of lightning in Ireland, Scotland, Engl: and 
Wales on the same afternoon. The sound emitted by a telephone 
receiver when a discharge takes place in the neighbourhood 
of a telephone circuit is distinctive and characteristic. It is a 
signal as clear and as comprehensible as the words, ‘‘ Are you 
there /” or, ‘‘ Here you are.” Franklin’s work has been beneficent. 
He showed successfully how to bring the lightning down from 
heaven and how to dissipate its causes harmlessly away in the 
earth. 
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(To be continued.) 








In England | 
we require a syndicate, a pioneer company, and finally an appeal | 
The financiers, | 


THe Locomotives Act, 1898.—Under this Act county councils 
| are empowered to make bye-laws for the regulation of road loco- 
| motive traffic, and to fix the fees for licences granted to locomo- 
| tives. In several instances scales of fees have already been 
adopted, In respect to the making of bye-laws, however, the 
County Councils’ Association have resolved to move the Local 
Government Board to issue model bye-laws, and a committee, 
| consisting of Lord Thring, Mr. H. Hobhouse, M.P., Mr. R. D, M. 
Littler, Q.C., and Mr. F, C. Hulton, has been appointed to draw 
| up suggestions for submission to the Board. 


A New Town Hatt ror CotcnesterR.—On Monday the founda- 
| tion stone of a new Town Hall for Colchester was lati by the 
| Duke of Cambridge. The design of the building is very hand- 
; some, and one of its conspicuous features will be a fine tower, 
| presented by the Mayor, Mr. Alderman James Paxman, to whom 
the town is indebted, directly or indirectly, for many improve- 
ments. After the ceremony, the annual oyster feast took place at 
2 p.m. in the Town Hall, the Mayor. in the chair. 


There were 
present the Duke of Cambridge, the Lord Mayor of London, and 
many other mayors. Lord Rayleigh and Lord Kelvin were also 
present. There were several toasts, and in reply to one speaker, 
who asked Lord Kelvin if he had ever seen an oyster walk upstairs, 
Lord Kelvin made a humorous reply, to the effect that he had 
not, bat that if the process of natural development were con- 
tinued for a few millions of years an oyster might walk upstairs, 
| and even take a different part from that which it now filled at 
an oyster feast. All the arrangements throughout were admir- 
able—a fact mainly due to the Mayor’s remarkable powers of 
organisation. 


AMERICAN TRAMWAYS.—The tramways of the United States have 
an aggregate length of 16,477 miles, of which 14,674 miles are 
operated by electricity, 486 by cable, 618 miles by steam, and 699 
by horses or mules. There are 909 electric lines, 113 horse lines, 





| arrogant and dogmatic individual, and being a sort of little 
monarch in his own laboratory and lecture-room, surrounded by 
devoted subjects, his word is law, and he regards the world at 
large, especially the practical world, as outside his domain and 
beneath his notice. He is generally behind the age. These ar 
not the men for technical institutes, Such teachers should possess 
the diploma of this Institution. 

Energy.—The great generalisation of modern days is the principle 
of the conservation of energy. Energy, like matter, can neither be 
created nor destroyed. Its form only can be changed. It is in 
its various transformations that it expends or absorbs work, and 
thus the engineer has to consider not only the various forms of | 
matter, but the various forms of energy. He has to expend | 
energy op matter in such a way as to supply the wants, improve | 
the comforts, and add to the resources of mankind. He has not 
only to utilise the waste energies of Nature, but he has to | 
economise those that are in use so as to be able to apply them in | 
| the cheapest and most effective way. Every branch of engineer- 
ing is thus dominated by the application of the great principle 
of work, which means the expenditure of energy, for energy 
is simply the capacity or property which Nature possesses for 
doing work. The engineer must be an educated man, educated 
not necessarily so much in the languages, arts, and history of the 
past, as in the changes and properties of ever-present matter, and | 
the forms and behaviour of never-failing energy—changes and 


| 
| 
| 
| 
| 
| 
| 





| 





transformations directed by his will, controlled by his knowledge, 


31 steam lines, and 21 cable lines, or 1074 lines in all. They have 
a capital stock of £195,125,165, and are bonded for £105,594,044. 
The equipment includes 32,696 electric motor cars, 7824 trail cars, 
2920 cable cars, 1887 steam cars, 2882 horse cars, 610 steam |oco- 
motives, and 3504 horses. It will be seen that the electric lines 
have nearly 90 per cent. of the mileage, and it is to be noted that 
the old prejudice against the overhead wires has almost disappeared. 
The accidents caused by breakage of these wires have been remark- 
ably few in number, and they are but little to complain of in point 
of disfigurement to the streets. In some of the large cities 


| electric conduit systems with underground conductors have been 


successfully established, and are specially adapted for certaim 
localities where space, light, and air in the streets are of prime 
importance. As such systems, however, cost about £5000 per 
mile more than the overhead wire system, it would not be 
reasonable to compel the tramway companies in general to 
adopt them, and in fact to do so would mean the bankrupting of 
many companies. Even where the companies could afford the 
outlay, however, it is a question whether the public welfare could 
not be better served by expending the amount in extensions, In 
reduced fares, in increased transfer privileges, or even in increased 
cash payments to the city as rental for the use of the streets. 
the tramways were owned by the city there would be few tax- 
payers willing to vote for an expenditure of £5909 per mile to 
remove the erroneously-styled ‘‘deadly wire,”’ and to improve the 
appearance of the streets, 
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—— 
RAILWAY MATTERS. 


Board of Trade have appointed Lieutenant- 
Jone) Yorke, R.E., one of their inspecting officers, to hold an 
cae into the accident which occurred on Monday last to a 
poo er train on the Great Western Railway near Penryn, Corn- 
passe e portion of the line upon which the train became 
wall, d was cleared soon after midnight on Monday. No one 
deraile lain how the accident —“—— but it is 


THE 


ean at present exp’ ; ; " ess 
“ated that the line was undergoing repairs, ‘Telegraphic com- 
state ation with Penryn, which was interrupted by the accident, 
Bon resumed. The driver of the train, who lived at Truro, 
has ee his injuries last night, having been dreadfully scalded 
died steam about his arms and neck. He had been many years 
OY he service of the Great Western Company, and was a driver of 
in the 8 


the first class. ; 

\ TERRIBLE railway accident to a night express on the 
(} sat Northern main line was narrowly averted at Peterborough in 
+ arly hours of Saturday last. It appears that about 2 o'clock 
the at morning a goods train was being shunted clcse by the 
W stwood-bridge box, which lies 500 yards to the north of Peter- 

s h Station. By an unaccountable accident two heavily-laden 
— were derailed, blocking the up-main line at the very 
a ent when the Northern mail train had received the safety 
= to pass the spot, The two men conducting the shunting 
oer ations at once gave the alarm to the signalman, who instantly 

The two men also ran down the line to meet 
the express, swinging red lamps in order to attract the attention 
f the driver. Luckily the danger signals were observed in time, 
he brake was applied, and the train pulled up when close to 
the obstruction, ‘The express was travelling at a high speed and, 
hut for the energy and promptitude of the two men a catastrophe 
The main line was blocked for two and a-half 


operat A 
reversed his levers, 


must have ensued. 
hours. 

Tue Algeciras - Bobadilla Railway—the result of 
English capital and energy—has rendered communication between 
the towns of the district and those of the neighbouring province 
of Malaga fairly rapid and convenient. This line unites with the 
Spanish ** Andaluces” railway lines at Bobadilla, and thence is 
carried on through Spain ; but the stations on the English section 
are poor and at considerable distances from their towns, and the 
roads to the several stations being wholly neglected are always 
jad, and at times impassable in the winter, to the great detriment 
of the railway traffic. Ina consular report on the trade of Cadiz 
and district for 1897, Mr. Vice-Consul Cornwell at San Roque 
reports the construction of a new trunk road, “Carretera de 
Estado,” intended to unite Algeciras and Malaga, which has lately 
reached San Roque, and meets the road to Gibraltar at the 
entrance of the city. This new highway has occasioned the erec- 
tion of a new and wel!-constructed bridge spanning a stream, in 
the winter considerable, under San Roque, and will also at some 
fature date cause bridges to be erected over the rivers Guada- 
ranque and almones, which debouch into the Bay of Gibraltar at 
the north-west ; but these bridges are not yet in construction, nor 
is that which is required over the river Guadiaro on the eastern 
coast, 

Anovr the only good reason that exists to-day for 
building a cable tramway in preference to one operated electrically 
is, says Cussier’s Magazine, heavy grades—extracrdinary heavy 
grades, in fact—and many cable roads now operating are practically 
relics of obsolete engineering practice. Indeed, in the case of one of 
the two large cable roads in the city of New York the work of trans- 
formation into an electric road with underground conductor is now 
actively going on, the experience with the open conduit electric 
traction system having been wholly satisfactory even there, where 
a few years ago exceptional difficulties for this type of tramway 
were expected to result from uncleaned streets, The other 
tramway company will probably commence similar constructional 
work in the near future. In the light of such experience, cable- 
tramway building under ordinary conditions seems a bit antiquated, 
and even the almost all-pervading overhead electric trolley is in 
prospective danger of being ousted, at least from big towns, where 
the traffic returns are heavy enough to warrant the demand upon 
the companies to adopt the conduit construction. In small places 
the insistence upon this form would almost certainly bring financial 
disaster to the companies owing to the necessarily high cost of re- 
building the lines, and it is therefore most unlikely for the 
authorities to exercise what right may be theirs. It is a pleasing 
reflection, however, that underground electric trolley systems so 
called, or, more properly, open conduit systems, have shown them- 
selves beyond all doubt to be practically successful, and in large 
cities profitable investments of the first order. 


Track tanks for supplying locomotives with water 
while running have been in high favour, chiefly because of the 
saving in time which their use made possible. Opinion is rapidly 
changing, however, and their abandonment by the Maine Central 
is a sign of this. The American Engineer says they do not pay 
under the conditions of operation which now generally obtain 
in that country, The tanks are expensive to build and to main- 
tain, the water must be prevented from freezing in cold weather, 
and it is difficult at all times to keep it free from cinders and dirt. 
The tender attachments also cost a great deal, and altogether the 
elevated tanks appear to be preferred for all cases, except those 
requiring long runs without intermediate stops. The water 
column system on most railroads needs revision, however, and it is 
likely to be made a subject of general improvement. This has 
already been inaugurated on several Western roads by the use of 
tanks, elevated enough to give a good head of water, and the 
employment of large pipes and stand-pipes or water columns. Sin. 
pipes or smaller should be discarded as soon as possible and 
repiaced with larger ones, say 12in, in diameter, through which a 
4000-gallon tender tank may be filled in less than one minute. 
When the pipes are small delays occur, and more coal must be 
burned to keep trains on time. This is a strong argument for 
the large pipes, and even if they cost more than smail ones, the 
money will be returned many fold. Some of the best roads have 
not yet taken this subject up in earnest, but they probably will do 
so when they come to appreciate the advantages. Station delays 
are very expensive, and they grow more so with the increasing 
number of fast schedules. 


Tue work of the Caledonian Railway Company in 
Glasgow has been seriously hampered for some years past by the 
inadequacy of the bridge which crosses the Clyde, and that which 
crosses Argyle-street for dealing with the constantly-increasing 
traffic into the Central Station, which occupies almost the entire 
block north of Argyle-street, between Hope-street and Union- 
street, and up to Gordon-street in the very heart of the city. The 
Caledonian directors have at present under consideration a Bill to 
be brought before Parliament next session for powers to carry out 
an elaborate and costly scheme of extension. This will comprise 
the erection of a new station on the south side of Argyle-street, 
nearly Cpposite the present Central Station, to extend downwards 
to the Broomilaw, also of a new railway bridge across the Clyde 
alongaide and to the west of the present one. The property and 
land on the site of the new station have all been purchased for this 
The new station will be connected with the present one 

Y Means of platforms carried across Argyle-street along each side 
of theexisting bridge. The present intention is to use the new 
station for all local traffic, and reserve the Central Station for 
through traffic. The following figures, relative to the Central 
Station traffic, may convey some idea of the necessity for this 
scheme of extension. In the height of summer 538 trains have been 
dealt with daily, and during the busiest hours of the day—between 
8.30 and 10.30 in the morning, and 4.30 and 6.30 in the evening— 
the trains are timed to arrive or leave the platforms at the rate of 
ohé a minute. On a public holiday that number is greatly aug- 
mented, and the wonder is that things have gone on so smoothly. 





NOTES AND MEMORANDA. 


AN easy rule for the size of gas piping is to allow two 
circular eighths of an inch of sectional area per light for pipes 
under 20 yards long, and three circular eighths of an inch per light 
for pipes 50 yards long. 


Accorpina@ to figures given by the American Com- 
missioner of Navigation, New York runs the port of London close 
for the position of first seaport in the world. For the past fiscal 
year, ended last June, New York’s entrances and clearances of 
vessels engaged in the foreign trade aggregated 15,343,242 against 
the 15,797,659 tons of London’s last complete year. London’s 
increase was 215,000 tons ; that of New York was 1,131,727. 


In a letter to the Jimes, with reference to the 
suggestion that the recent wreck of the Mohegan was due to a 
local deviation of the compass, Prof. A. W. Riicker points out that 
a disturbance cf a magnitudejsufficient to have caused the disaster 
is most improbable, He remarks:—‘‘ During the magnetic survey 
of the United Kingdom, carried out by Dr. Thorpe and myself, 
observations were made at twelve places in Cornwall. Of these, 
Lizard Down, Porthallow, and Falmouth were the nearest to the 
scene of the disaster, and at all of them the deviation of the com- 
-_ from the normal magnetic meridian was extremely small. The 
argest disturbance of this kind which was observed in Cornwall] 
occurred at St. Levan, near the Land’s End, and only amounted 
to eleven minutes of arc, or less than two-tenths of a degree. The 
largest disturbance of the dipping needle was at Mullion, and was 
only fourteen minutes,” 


At an ordinary meeting of the Physical Society held on 
October 28th, a paper was read by Mr. W. R. Pidgeon on ‘‘ An 
Influence Machine.” The machine, which was exhibited, consists 
of a pair of glass discs, rotating in opposite directions upon a 
spindle, They are partially covered on one face with narrow 
radial sectors of tinfoil, each provided with a small brass knob, 
This face of the disc, including its sectors, is then coated with in- 
sulating wax, leaving only the knobs projecting through the wax. 
Two earthing brushes pass through two insulated fixed inductors, 
and support them. ‘The inductors are kept charged by exploring 
points connected to each, and placed so as to collect electricity 
from the revolving discs. By means of brushes the sectors on 
each of the discs are successively earthed at the moment they pass 
the fixed inductors, i.¢., at the moment that their capacity is a 
maximum ; and they are made to deliver up their charge to the 
main collecting brushes at the moment when they are electrically 
farthest from the inductors, 7.¢., when their capacity is a minimum. 
Hence, if there is no loss of electricity in the process, the potential 
at the collecting brushes is proportionately high. Each sector of 
a particular disc, as it moves away from its inductor with rising 
potential, induces a corresponding potential on the sectors opposed 
to it on the second disc; this action is cumulative. The thick 
coating of wax restricts leakage to the small area of the contact 
knobs, so that surface effects of dirt and moisture are minimised. 


Tue Imperial Statistical Office has just published 
tables of German trade for the first nine months of the present 
year. Compared with the corresponding period of 1897, German 
exports show an increase amounting in value to 58,659,000 marks, 
In millions of marks the following are the amounts of German 
exports for the first three quarters of the past four years respec- 
tively :—1895, 2407°6; 1896, 2611; 1897, 2684°3; 1898, 2742-9. 
Deducting the value of precious metals imported and exported, the 
value of German imports for special trade in the first nine months 
of 1898 were, in thousands of marks, 3,750,317, as against 3,436,760 
in the corresponding period of 1897, an increase of 313°5 million 
marks, The exports of special trade—that is to say, domestic pro- 
ducts—in the first nine months of 1898 were, intthousands of marks, 
2,742,896, as compared with 2,684,237 in the corresponding period 
of 1897. Thus the balance of trade in favour of imports was, says 
the Times, in thousands of marks, 1,007,421 in the first nine months 
of 1898, as against 752,523 in the corresponding period of 1897. 
The increase in the balance of trade is consequently 254°8 million 
marks, Details of the statistics show that this increase is solely 
due to the increased imports of raw material and grain. In grain 
and other agricultural products alone close upon 100 million marks 
more was imported during the first three quarters of 1898 than 
during the corresponding period in 1897, the figures being :—1898, 
636,046,000 ; and 1897, 537,588,000. 


For many years steam jets have been considered 
excellent means for extinguishing fires in inclosed spaces, and 
examples of their good services have been abundant. ‘The theory 
of their action, of course, is, like that of the several kinds of fire- 
extinguishing powders which have been proposed at different 
times, that the steam in the one case, and the stifling fumes from 
the powders in the other, displace the air in any particular space 
under consideration, and with it the oxygen as well, by which 
alone combustion can be sustained, says Cassier’s Magazine. In at 
least one instance, however, the position was taken that if the 
steam jets did not extinguish a fire promptly they soon became a 
source of danger, and as such were held accountable for the loss 
about a year ago of a cargo steamer carrying several hundred tons 
of coal and as many more of miscellaneous chemicals and old rope. 
Fire broke out in one of the holds, which were fitted with steam 
jet fixtures, and the jets were at once turned on. On the day 
following it was proposed to try a hose in addition to the jets, and 
one of the upper deck hatches was therefore taken off. The 
almost immeciate result was a violent explosion, killing one of the 
officers and seriously injuring another. All the other hatches 
were blown off at the same time and the ship began to leak, so 
that she soon had to be abandoned. One explanation advanced 
was that the steam from the jets, passing over the incandescent 
cargo, formed water-gas, which, with suitable air admixture, 
became explosive, with the result noted. 


Tur members of the Physical Society present at the last 
meeting witnessed some interesting experiments by Dr. S. P. Thomp- 
son on “A Magneto-optic Phenomenon.” It was originally dis- 
covered by Prof. Righi, and was described in Roma, R. Accad. Lincet, 
Atti. 7. ser. 5, 1898, A substance absorptive of light is submitted 
to a powerful magnetic field between the pole-pieces of an electro- 
magnet. The pole-pieces are drilled so that a beam of light from 
an arc lamp can traverse the gap along the magnetic lines, A 
polarising prism is placed between the arc lamp and the electro- 
magnet, After having passed through the magnetising apparatus, 
the beam thus polarised is examined by an analyser. e analyser 
must be turned to ‘‘ extinction” before the magnetising current 
is turned on. If this is done, brightness is restored at the analyser 
as soon as the magnetic field is established. The substance 
absorbing the light in the gap may be nitric oxide fumes, or an 
ordinary spirit lamp sodium flame. The second effect to be 
noticed is that when the emergent beam is examined, there is a 
splitting of the lines. Righi explains this by supposing that when 
light of frequency x is brought into a magnetic field, and passed 
along the lines of the field, it is split up into two sets of circular 
waves, a right-handed and a left-handed set, one of which sets 
is accelerated and the other retarded. There are now two 
frequencies 7, %o, one a little higher, and the other a little lower 
than x. But since the analyser is adjusted to extinguish x, there 
is brightness for n, x). Normally, nitric oxide absorbs green, and 
red is observed ; but when the magnetic field is set up blue-green 
light is seen at the analyser; for there are now two different kinds of 
light being absorbed, one of higher and one of lower frequency than 
the normal, and what is observed isthe complementary spectrum. 
Again, if a tube of sodium is warmed to a point far short of that 
which would cause it to emit visible rays, and the vapour is pa 
into the magnet gap at the moment when the magnetic field is set 
up, the D lines becomes visible in the observing spectroscope, ‘.e., 
the emission spectrum is obtained of a substance which is not 
actually emitting light, 





MISCELLANEA. 


At a meeting of the Committee held on Monday, Mr. 
Thomas Reid, of Dundee, was appointed to the post of head teacher 
of the engineering department of the Municipal Technical School, 
Birmi: gham, 

A TELEGRAM has been received at New York stating that 
the Nicaraguan Congress, at Managua, has approved the pro- 
visional agreement between General Zelaya, President of Nicar- 
agua, and the Americans, Messrs. Cragin and Eyre, for the con- 
struction of an interoceanic canal, and empowering them to nego- 
tiate with the Maritime Canal Company, whose concession termi- 
nates on October 9th, 1899. 


Tue Clyde Trustees, who have been approached by 
several of the riverian townships with proposals for the construc- 
tion of new docks in their vicinity, have at the same time been 
quietly maturing a scheme for the construction of a new dock on 
their own grounds at Shieldhall, about a mile below the existing 
docks. Mr. James Deas, the engineer-in-chief of the Trust, has 
completed his plans for this project, and powers will be sought for 
its being carried out in next session of Parliament. 


Tue Tynwald Court of the Isle of Man have been 
engaged recently in taking evidence as to the best course to he 
adopted to complete the drainage of the town of Douglas. Mr. 
Mansergh was called in to adjudicate as to the best means of 
draining the town, and as to the merits of the schemes submitted 
to the Council. He reported in favour of the scheme of Messrs. 
Stevenson and Burstal, of Westminster, and the inquiry of last 
week was held to obtain permission to raise the necessary funds 
amounting to between £50,000 and £60,000, 


In the matter of prevention of black smoke, the Health 
Committee of the Glasgow Corporation have adopted a report by 
the city’s sanitary inspector and the police procurator-fiscal, in 
which these gentlemen recommend the appointment of two expert 
inspectors, who shall each have a district of the city apportioned to 
him, It is also recommended that the police procedure be con- 
tinued, and that the smoke inspectors shall be able to call in to 
their assistance a police or sanitary officer to corroborate as to 
observations on the emission of smoke in particular cases. 


A new form of globe suitable for incandescent electric 
lamps is being put on the market by the Prism Globe Syndicate, 
of Chancery-lane, London, W.C. It is formed with prisms on its 
internal surface, thereby giving the rich and brilliant appearance 
of cut glass, The globe has the optical effect of expanding the 
filament into a ball of light, which, it is claimed, without any loss 
of illumination, produces no painful or injurious impression on the 
eye. The globes, being smooth on the outside, can be kept clean 
and brilliant with a minimum of labour, and have an ornamental 
appearance in the daytime. 


Aw accident attended with fatal results occurred last 
Friday afternoon at the shipyard of Messrs. Short Bros., Sunder- 
land, the mishap being the consequence of the sudden collapse of 
a gangway between the quay and the ship Anglo-Chilian. About 
twelve meni who were on the gangway at the time were thrown into 
the water. Efforts at rescue were at once made, and as speedily as 
possible the men were got out. A youth, an apprentice ship- 
wright, was, when taken out, apparently drowned, and efforts at 
resuscitation were without success. Another man was very much 
exhausted, and was sent to the infirmary, where it was found he 
was suffering from shock, 


In connection with the London School of Economics 
and Political Science, 10, Adelphi-terrace, W.C., the following 
courses have been arranged with a view to meeting the needs of 
railway officers and others engaged in railway administration, or 
otherwise interested in the subject: — ‘‘ Railway Economics,” 
by Mr. W. M. Acworth, M.A.; ‘‘ The Policy of Different States in 
Relation to Means of Transport—Railways,” by W. A. S. 
Hewins, M.A., Tooke Professor of Economic Science and Statistics 
at King’s College, director of the school; 2:d a course of four 
lectures on ‘*‘ The Geography of Certain Great Railways,” by Mr. 
H. J. Mackinder, M.A., will, if possible, be arranged. ‘‘ Descrip- 
tive Economics,” by Professor Hewins, Mr. Cannan, and other 
members of the staff. A further list of classes is published in a 
prospectus issued by the school. 


THE foreign population of Germany is only °93 per 
cent. of the total, while in Belgium it is 2°80, in France 2°97, and 
in Switzerland 7°7 per cent. In December, 1871, the foreign 
population of the empire numbered 206,755 persons, but at the 
last census enumeration— December, 1895—this number had risen 
to 486,190, or an increase of 135°2 per cent. within the space of a 
quarter of a century. In France the number of foreigners in- 
creased by 38 per cent. only from 1871 to 1896, passing from 
740,600 to 1,027,491. In Berlin there are only 27,000 foreigners, a 
figure below that of the foreign population of Vienna (34,954 in 
1890), of London (95,053 in 1891), and particularly of Paris, in 
which city there are 180,000 foreigners. The foreign population 
of Berlin, small as it is, has nevertheless increased of late years ; 
it was only 17,866 in 1891, so that in five years there has been a 
gain of 55°6 per cent. 


Tue report of Mr. N. R. Griffith, of Wrexham, Con- 
sulting Engineer to the Kent Collieries Corporation, Limited, on 
the progress of the works at the Dover Collieries, is considered by 
the directors very satisfactory. Mr. Griffith says one great cause 
of delay and expense in the sinking has been the enormous wear 
and tear of the pumps by sand from the Sandgate beds pumped 
with the water while sinking through these beds. This trouble is 
now practically at.an end. Nos, 1 and 2 shafts have passed through 
these beds, and No. 3 shaft is just through them. The colliery is 
now equipped with very superior sinking and pumping plant and 
machinery, and provision has been made to deal with all con- 
tingencies that may occur, Satisfactory progress is being made, 
and the difficulties that have been met with, and which are likely 
still to be met with, are not so great as those that have been 
successfully overcome at many collieries. ‘‘ Nothing that has 
occurred,” says Mr. Griffith, ‘‘ has altered my firm conviction that 
the undertaking will be a gigantic commercial success,” 


Few readers are aware that our warships carry boiler- 
makers, who are often called upon to perform perilous repairs, 
and, in cases of emergency, these men go inside of the boiler or 
furnace, which but a few minutes before had been filled with 
boiling water or red-hot coal. There is no task too dangerous for 
these men to do. One of them undoubtedly saved the Castine 
from destruction in the harbour of San Juan, says the Scientijic 
American. The Castine went into action under full speed. The 
furnaces were heated to the highest degree, forced draught being 
used. Without warning, a fierce hissing noise was heard inside 
one of the furnaces. A socket bolt in a back connection at the 
farthest interior extremity of the furnace had become loose, 
springing a leak. The steam was pouring in upon the fire, 
threatening in a few minutes to put it out and stop the progress 
of the vessel, if it did not cause a terrific explosion. All in the 
boiler-room knew that, unless this hole was stopped, disaster was 
at hand. One of the boilermakers, named Huntley, ordered the 
forced draught to be turned off and the firesbanked. Taking a plank, 
he threw it into the furnace on the top of the wet, black coal with 
which the fire had been banked, and then climbed far back to the 
place where the steam was rushing from the loosened socket. For 
three minutes he remained inside the furnace. His friends drew 
him out of the door ; the forced draught was turned on, and in a 
few minutes the ship was proceeding on her way as though nothing 
had happened. In view cf such deeds as this, says our contempo- 
rary, there is little wonder that the engineering corps in our Navy 
is receiving the highest praise on every side. 
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POREIGN AGENTS FOR SALE OF THE ENGINEER, | 


_—GEROLD AND Co., Vienna. 
AUSTRIA. : A. BrocxHaus, 7, Kumpjgasse, Vienna 1. 
NA.—KELLY anpD WALsH, Lrp., Shanghai and Hong Kong. } 
cal CE _BoyVEAU AND CHEVILLET, Rue de la Banque, Paris. | 
Ty,—ASHER AND Co., 5, Unter den Linden, Berlin. 


TO CORRESPONDENTS. 


| pee 

*," In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 


NY we heatinaatt 
GERMA ‘A. TwErTmgvER, Leipzic. instructions. 
¥. A. BrockHavs, Leipeie. * ar bates - pe Sor inairtion te THE me gor _ cnttioieg 
= 0. made and Railway Book- questions, 8 would De accompanied by the name an Teas O, e writer, 
INDIA.—A- J: Compripok AND Co., Beplai . y not necessarily for publication, but as a proof of good faith. No notice 


stalls, Bombay. 
ITALY. —LoEscHER AND So., 307, Corsv, Rome. 
Bocca Freres, Turin. 
JAPAN. KELLY anp Wa.su, Lrp., Yokohama. 
g. P. Marvy AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
_—C, RicKER, 14, Nevsky Prospect, St. Petersburg. 
—GorpDoN AND Gortcon, Long-street, Capetown. 
R A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Blizabeth, and Johannesburg. 
[STRALIA.—GoRDON AND GotcH, Queen - street, Melbourne ; George- 
street, Sydney ; Queen-street, Brisbane. } 
R. A. Tompson AND Co., 180, Pitt-street, Sydney ; 362, | 
Little Collins - street, Melbourne; 7, King William- 
street, Adelaide ; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 


whatever can be taken of anonymous communications. 


*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


EnquirER.—The remark applies neither to the design cf Caledonian 
engines nor to that of British engines in general, but to the statement 
that British locomotives do not find favour in foreign countries. 

P. W. B. (Manchester).—The engine was described fully and illustrated 
by sectional drawings in Taz Encineer, December 14th, 1888, and the 
method of manufacture was explained in Tuk Enotnekk of April 12th, 
1£95, 

VeRBUM SAT SaPIENTI.—You have missed the point, and it would be 
waste of space to publish your letter in its present form. The conten- 
tion is that the driver must not, according to the rule, traverse the 
distance between two fixed points in less than the booked time. You 

NEW JZEALAND.—UPT0Nn AND Co., Auckland. will see that this has nothing to do with the maximum or minimum 

b Craia, J. W., Napier. speeds attained between these points. With fast trains in the present 


y , | day a speed of eighty miles an hour is no doubt occasionally reached 
ole fee Soa omg Montreal. | for a few seconds when running down short inclines, particularly if an 
OR oy My ie » 0ronto. 


| ascent follows immediately which the driver wishes to rush. 
UNITED STATES OF AMERICA.—InrTERNATIONAL News Co., 83 & 85, | 
Duane-street, New York. | 
Supscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Ketty anp Watsu, Lrp., Singapore. 
CEYLON.—W1sAvaRTNA AND Co., Colombo. | 





RUSSIA. 


INQUIRIES. 


ROCK DRILLS. 

Srr,—I should be glad if any correspondent could give me information 
ve 3}in. rock drill averaging 26ft. 10in. in six hours, as mentioned in 
your South African letter. Who makes the tool? Any information 
through your columns will be appreciated by J. B. 

November Ist. 











SUBSCRIPTIONS. 


g ExorvkeR can be had, by order, from any newsagent in town or 


= 


: . — . . 
rw at the various railway stations; or it can, if preferred, be | MULTIPLE PUNCHING MACHINES. 
supplied direct from the office on the following terms (paid in S1r,—I have an order fora multiple punching machine, to have four 
Scan) Ss to eight Lape hey enough to eer a ae = — 
. Sy ee = 0) s. 6d. one punch only working at once, and each punch to have stop handle. 
Beye oe a — rH > * This machine is wanted for the Colonies. Can any reader give me the 
Yearly (inc 8 : oe 2 names of makers of multiple punches or say where such could be got? 
If credit occur, an extra charge of two shillings and sixpence per annum Uddingston, October 28th. G. G. 


will be made. THE Enoinger is registered for transmission abroad. 


A complete set of Tus ENctvgEr can be had on application. 


In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive THE ENGINEER weekly and post free. Subscriptious sent by 








MERTINGS NEXT WEEK. 


Roya. Instirvurion oF GREAT Britatn.—Monday, November 7th, at 
5 p.m., General Monthly Meeting. 
Tue INsTITUTION OF ELECTRICAL ENGINEERS.—Thursday, November 


Post-office Order must be accompanied by letter of advice to the | j0th. Paper, ‘‘ Rotary Converters,” by Prof. Silvanus P.’ Thompson, 
Publisher. D.S8c., F.R.S., Vice-President. 
Tus Paper Coples— Tue InstiITUTION oF Junior ENGInEERS.—Saturday, November 12th at 
Half-yearly £0 18s. Od. 8 pm., visit to the King William-street Station of the City and South 
Yearly £1 16s, Od. London Railway Extension Works. 


Socrety oF ENGINEERS.—Monday, November 7th, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Paper, ‘The Preparation 
of Rhea Fibre for Textile Purposes,” by Mr. Perry F. Nursey, Past- 
President. 

Tue InstTITUTION oF CiviL_ ENGINEERS.—Tuesday, November 8th, at 
8 p.m. Paper to be read and discussed, ‘‘ The Extraction of Nickel from 
its Ores by the Mond Process,” by Mr. W. C. Roberts-Austen, C.B., 
D.C.L , F.R.S., Assoc. Inst. C.K. 
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Tuck Paper Copies 
Half-yearly .. 
Yearly 


8d. 
6d. 


Os. 
Os. 


£1 
(The difference to cover extra postage.) 


ADVERTISEMENTS. 


w@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When = 
an advertisement measures an inch or more, the charge s 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- | 
teed in any such case. All except weekly advertisements are taken | 
subject to this condition. 


Prices for Displayed Advertisements in ‘“ ordinary ” and “ special” posi- 
tions will be sent on application. 




















Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 


MR. PREECE’S PRESIDENTIAL ADDRESS. 


| On Tuesday night Mr. W. H. Preece, F.R.S., delivered 
| at the Institution of Civil Engineers, an address which was 
altogether admirable. We use the words advisedly. 
Many excellent addresses have been delivered under 
ee circumstances, but they have been lamentably 
he Publi deficient in the most important possible point. They 

tins to be addvened to Re Biter of Tue Seaman. have not been itmelen Nothing will aoaminedn for 
Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” | this defect in a presidential address. Now, Mr. Preece 
| succeeded in producing an address which was never for a 
|moment dull. Even his statistics were selected and 
| combined and submitted to his hearers in such a form 
that they did not weary. Indeed, far from it; we could 
have done with more, and that is, we take it, the great 
test of merit. Is it not worth knowing that the first 
telegraph line was one and one-third of a mile long—and 
was put up by Cooke and Wheatstone between Camden 
Town and Euston-grove terminus of the London and Bir- 
mingham Railway in 1837—and that there are now 
1,111,366 miles of wire in the possession of Great Britain ? 


Letters velating to Advertisementa and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 








PUBLISHER’S NOTICE. 


*.” If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving — 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
v suffered, can be remedied by obtaining the paper direct from 
this office, 





CONTENTS. Again, can we realise what it means that there are 152,000 

—— telephones in use? It comes home to us all to know that 

ieee di wa _ Doe, Mevewher 4th, 1898. wos whereas in 1874 one person was killed for every 5,556,284 

AMERICAN PADDLE-WHEEL STEAMERS WITH BEAM Exotnes. No. IV. 435 | Journeys made, in 1896 the figures were one death in 

Tak IvstiruTion OF MECHANICAL ENGINEERS .. .. .. «. .. «+ 486 | 196,067,887 journeys. Mr. Preece’s address will be found 
A RemarKaBLE RUN ON THE GREAT WESTERN RAILWAY 4387 . s 


in our pages, and will, we believe, be read with interest 








Krupp ARMOUR, ITS APPLICATION TO DEFEAT SHELL FIRE IN Warsnips 438 
Ta Heavy Moron-caR TRIALS IN FRANCE... .. «. .. 488| and pleasure all over the world. It is full of matter for 
& Centra Lonpon Rartway. (Illustrated.) .. «. 440 i i Jus , we i 
Tak Frexcu Batriesnie Bouvet. (Illustrated.) .. -. 442 thought and discussion. Just now , we intend to confine 
Docxvanp NOTES... .. 4. sce ve ee ee ce ee ee ee 442} 0Ur attention to a single topic—to wit, technical 
wilrdhga Wl Cee ee ane ees i 
CompineD ENorw r 7 le . er : oa 3 c : 
ARUN ON a POC et NAMO. | {lilustrated.) .. .. -- +. +. 44) Tn the main the faith that is in Mr. Preece is our faith. 
Tax Ixerirotion OF Civ. Eworsezns—Tho President's Address .. 446 | We have always held that technical education might be a 
AILWAY MATTERS—NoTES AND MEMORANDA—MISCELLANEA -. 447 | very serv hile it w: . 
Seuuse Ancieee cle’ Piaaae Ciena honeagthee very good serv ant, W hile it was certain to be a very bad 
Performance .. .. .. «- «+ ss cs ss ss es vs +, 449| Master, and that in any case, so far as engineers at all 
The Water Supply of oe Soe and bg ser Baltway events were concerned, the schoolmaster and the pro- 
—LCS1A an ‘ower—An ngineering Contract juestion— New . i 3 © 
Gasworks for Glasgow—Heysham Harbour—The Strength of fessor could only doa portion of the work required. Hard 
am... BOs tes, eae el ce ven dee se 1. «ss «- 450} things have been said of us, unkind words have been 
a ere toe RECEIVED ‘+ ++ ++ + 451) spoken, but we have never gone so far as the President 
Josla Lariwgr CiaRK Sir reg * 451 | of the Institution of Civil Engineers. A man whose utter- 
a a are ee ee eee 451 | ances possess weight, not only because of the dignity of 
7ue Tok-BREAKING ee ee, ee eee his ae but t , ref itude of hi 8 ttai 
RSULTS OF RecENT PRACTICAL EXPERIENCE WITH Express Loco- P ’ ecause as © magni ues OF 18 a oa 
Motive Enorngs, (Illustrated.).. .. .. .. .. .. .. .. 452} ments, the extent of his experience, and his practical 
Lavych or THE JAPANESE BATTLESHIP SHIKISHIMA. (Illustrated.).. 456 | knowledge of what an engineer’s tr: ‘ini o A to b 
{, Hatr-vman’s RaILway ACCIDENTS tte te ee ee ne oe 406 | Fr ire oe _ pbs, 60 —— 
LANCHESTER ASSOCIATION OF ENGINEERS ©... . |, : 456 | Here are his words :—“ We are suffering from a lack of 
BITERS TO THE EDITOR ce wan otis . 457 | competent teachers. A teacher who has had no training 
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|in the practical world is worse than useless, for he 
imparts ideas derived from his inner consciousness, or 
from the false teaching of his own abstract professor, 


RS FROM THE Provinces—The Iron, Coal, and General Trades of 

- Birmingham, Wolverhampton, and other Districts .. .. .. 458 

— from Lancashire—The Sheffield District—North of England 459 
otes from Scotland—Wales and Adjoining Counties—Notes from 





Naw, oormany he ue ue te ce un as an an ee ae a 460} Which lead to mischief. In my own experience I have 
Wear be se2ouR Commissioners’ Weexiy Tape Report .. .. 460/met with very serious inconveniences from this cause. 

T British RULE HAS DoNE FOR Eayrr .. .. .. «. -- 461 | The ideal r . . cadens 
Sr PATENT JOURNAL.. .. .. ieee * 461 e ideal professor of pure abstract science is a very 
BURCTED AMERICAN PATENTS .. .. .. .. «. «. «. «+ «+ «, 462| Charming personage, but he is a very arrogant and dog- 


matic individual, and, being a sort of little monarch in 
his own laboratory and lecture-room, surrounded by 
devoted subjects, his word is law, and he regards the 
world at large, especially the practical world, as outside 
his domain and beneath his notice. He is generally 
behind the age. These are not the men for technical 
institutes. Such teachers should possess the diploma of 
this Institution.” Mr. Preece holds that we have begun 
technical education at the wrong end; we ought to have 
taught the master first. In other words, this means that 
it is to the man who can apply his knowledge that know- 
ledge should be imparted. We have yet to teach the 
teachers, and those who control the purse strings of the 
public, the men who spend the taxpayer’s money. The 
coming generation will perhaps be more enlightened. 
The President of the Institution of Civil Engineers does not 
doubt that such will be the case. 

Certainly not the least interesting feature in this section 
of the address is the somewhat novel view of finance 
which Mr. Preece takes, and its bearing on the commer- 
cial prosperity of the nation. Mr. Preece knows all about 
consular reports, and is by no means ignorant concerning 
the methods of our foreign competitors, and the theory 
that they succeed where we fail because of their superior 
technical schools. But he attributes the success of other 
nations to a very different cause. Technical education 
can only affect the methods of our manufacture or the 
nature of our processes. There is really no reason to 
believe that we are much, if at all, behind other nations 
in these things. Is lack of technical instruction the 
reason why we are suffering in the markets of the world? 
Is it not rather due to ‘‘the superior commercial skill of 
the principals at home and the accomplished polyglot 
and well-trained traveller abroad, as well as to a financial 
system that is more moral and more sound than that 
rampant in England through the gross abuses of the 
Limited Liability Act of 1862?” Mr. Preece is the first 
man holding an important position who has had the 
perspicacity to perceive, and the courage to denounce, a 
system of financing and trading which is radically wrong. 
‘““A new industry,” said Mr. Preece, “‘is designed by 
some simple, well-devised, and economical process. 
Capital is required to develope it. In Germany, financial 
support is readily subscribed by the generous and 
enlightened policy of its banks. In England we require 
a syndicate, a pioneer company, and finally an appeal to 
the public for an enlarged limited company. The finan- 
ciers, the lawyers, the brokers, as well as the original 
inventor, have to be satisfied, and this satisfaction grows 
very much with the state of the money market and the 
excitement for investment with the public. The industry 
is established, but with a terribly overloaded capital— 
overloaded by the harpies who have sprung from the 
operations of the Limited Liability Act. The same 
industry could be established in Germany with probably 
half the capital. Its manufacture would be supervised 
there with greater skill, and it would be developed as a 
business by better trained agents. We are thus fairly 
beaten on our own commercial preserves.”’ 

The trading system of the country is the most gigantic 
that has ever existed. It represents an enormous diver- 
sity of interests. No greater mistake can be made than 
that of explaining any particular phase which our trade 
manifests by a single cause, however powerful. To do 
this is certain to lead to error, and probably do mischief. 
The argument that we must be losers because we do not 
do this, that, or the other thing, depends for its value on 
the mental power of those who use it and their knowledge 
of the situation. Nothing is so likely to mislead as that 
which is obvious. Many years ago there was in existence 
at the London Docks a body of men known as corn 
porters. They carried sacks of grain on their backs up 
narrow planks from the ship to the stores. These men 
wore white woven or knitted thread stockings and knee 
breeches. It was held that such a dress was entirely out 
of place, and all the more out of place that the men paid 
high prices for their stockings. The dress was spoken of 
as an extravagant and ridiculous survival of a bygone 
age, but the porters did not mind. They had learned by 
experience that the nature of their work tended to pro- 
duce varicose veins in the legs, and that the support of 
the rather elastic thread stocking kept their legs healthy 
and strong. This little story has nothing to do directly 
with Mr. Preece’s address, but the moral of it is very 
clear. We should never pronounce a positive opinion 
until we know all the circumstances. But this is just 
what the technical education man does not do. It isnot 
within our province to consider at any length the various 
aspects of company mongering and the effect on trade. 
But we think it will be news to many of our readers to 
learn that they manage matters speculative better in 
Germany than in Great Britain. 


LOCOMOTIVE PERFORMANCE, 


GREAT credit is due to Mr. Worsdell, locomotive super- 
intendent of the North-Eastern Railway, and to Mr. 
W. M. Smith for making an attempt to settle some of 
the mechanical problems which the working of railway 
traffic presents. In another page will be found Mr. 
Smith’s paper read before the Institution of Mechanical 
Engineers last Thursday week, and a report of the 
leading features of the discussion which ensued. It is 
a suggestive circumstance that no locomotive superin- 
tendent, nor, indeed, any one connected practically with 
railway working, was present, save the president of the 
Institution, Mr. Johnson. It is only necessary to read 
the paper to see that even if they had been present 
there was little or nothing to be said well worth saying 
concerning the experiments carried out by Mr. Smith. 
These experiments were well contrived and ably con- 
ducted. It is not the fault of those who made them 
that the results are inadequate. We have only to 
examine with care the tables and diagrams placed before 
the meeting to appreciate the futility of the whole 
thing. We do not hesitate to say that the experiments 
have done nothing whatever so far to guide the designer 








of locomotive engines, or help him to achieve better 
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results than those with which the mechanical world 
has long been familiar. 

Mr. Smith has placed before his hearers a great mass 
of figures which he leaves them to digest for themselves 
if they please. It is not likely that any assimilation will 
be pushed far. Indeed, the attempt to deduce any law 
or to co-ordinate any facts would lead to lunacy. We 
encounter every moment the most baftling contradictions. 
The inconsistencies are amazing; the incompatibilities 
perplexing. Out of the mist rise here and there some 
peaks of fact, which go far to subvert what has long 
been held as incontrovertibly true. The pity is that 
these facts are in the main isolated. At every turn we 
ask for information which is not available. Instances 
of this abound. We can take haphazard the first 
figures that present themselves as we turn over the 
pages of the printed paper. Let us take the coal con- 
sumption ; this varied between 43°35 lb. and 37°26 lb. 
Engine A burned 136°4 lb. of coal per square foot of 
grate per hour, and 42°21 lb. per mile. Engine C burned 
90°79 Ib. and 37°33 lb. per mile. The grate area of A 
was 15 square feet, that of C was 20°7 square feet. A 
simple rule-of-three sum shows that the consumption on 
the smaller grate ought to have been about 126 lb. We 
have no information given in the paper as to the sectional 
area of the calorimeter through the tubes, or the relation 
which it bears to the grate or to the draught. It is by 
no means easy to dispose of such an enormous quantity 
of fuel as 136 lb. in an hour, and we suspect that a con- 
siderable percentage went up the chimney. But, in any 
case, a tremendous draught was required; yet we have 
no information as to the diameter of the blast nozzle, on 
which the amount of draught mainly depends. But all 
such matters sink into insignificance as compared with 
the figures giving the amount of pull required to haul the 
train. These are simply paralysing in their incompati- 
bility. Mr. Marshall has calculated results on the mean 
of means principle, and his figures will be found in our 
report of the proceedings. We should be sorry to say, 
however, that they represent anything that really 
occurred. The story told by the tractometer was that 
there is no definite relation of any kind to be traced 
between speed and train resistance. If we take 
it for granted that the figures were those fairly 
showing what really took place, it would seem that 
the average resistance of a train timed to make 52:4 
miles per hour is about 16°1 lb. per ton on a level, 
while at 48 miles an hour it might be 1lb. more, and at 
64 miles an hour 2 lb. more. But when we find that the 
resistance of a train running up 1 in 200 at 40 miles an 
hour is 116 sixty-fourths of a ton and only 73 sixty-fourths 
when the same train is climbing 1 in 170 at 45 miles an 
hour, we begin to wonder where we are. Nor is our 
perplexity diminished when we read that the resistance 
is the same for a speed of 45 miles an hour up 1 in 
190 and 53 miles an hour down 1 in 190. It would, in 
a word, be quite impossible even to attempt to plot a 
curve of speeds and resistances from the data placed 
before us. 

Putting on one side as hopeless the attaining of any 
precise teaching, let us see whether or not a broad lesson 
ean be had from these experiments. There is one, at 
all events, which is worth having. It will be remembered 
that we have more than once directed attention to the 
remarkable fact that, although the tractive effort required 
to haul a train is said to augment in a rapid ratio with 
each increase in speed, yet that, so far as our experience 
went, the average pressure in the cylinders of a loco- 
motive falls off in amount as the velocity augments, 
the diagrams becoming leaner and leaner. Now Mr. 
Worsdell’s experiments go a long way to confirm the 
accuracy of our observations. Not only may diagrams 
be found in Mr. Smith’s paper which are leaner at high 
than at low speeds, but the calculated indicated horse- 
powers fail to show that there is any marked increase in 
train resistance with rise in speed. Take, for example, 
engine A. With aspeed of 48 miles an hour, the indi- 
cated horse-power was 554; but at 62 miles an hour it 
was 594. Again, with engine B. At 55 miles an hour 
the indicated horse-power was 736; at 64 miles an hour 
it was 826. If the average mean pressure in the cylin- 
ders had remained the same, the indicated horse-power 
would have been 856. Engine D developed 646 indi- 
cated horse-power for 56 miles an hour and 654 indicated 
horse-power for 63 miles an hour. Engine C gave much 
leaner diagrams at 60 miles an hour than at 57 miles an 
hour. Engine E also gives leaner diagrams at 60 miles 
an hour than at 49 miles; the indicated horse-power 
in the first case being 665, and in the second 605. 
Sach figures as these go far to discredit the theory so 
long held that the resistance of a train augments in 
some rapid ratio with the velocity. We have repeatedly 
shown on how shallow a foundation this rests. Axle 
friction is constant at all speeds; so is the rolling 
friction of the wheels on the rails. The only factors 
to augment on a straight road are the resistance of 
the air and that due to oscillation and the striking of 
flanges against the rails. These are in all probability 
very much smaller than is commonly believed, and at 
high velocities the gyroscopic action of the wheels and 
the great longitudinal momentum undoubtedly exercise 
a beneficent effect, and tend to steady the train. 

As we have said, the discussion on Mr. Smith’s paper 
was inadequate and unsatisfactory. We can hardly 
blame those present for this, but there were one or two 
somewhat curious mistakes made which are worth a 
passing line of comment. Mr. Longridge directed 
attention to the drop of pressure between the boiler 
and the cylinder, and criticised a design which per- 
mitted this. He forgot, no doubt, Pambour’s immortal 
experiments, and his enunciation of the great principle 
that the pressure on a piston is not only precisely 
equal to the resistance, but that it cannot possibly be 
more. The only way in which the cylinder pressure in 
the North-Eastern engines could have been got nearer 
the boiler pressure, no matter how large the ports, lay 
in cutting off earlier. But locomotive engine drivers 





as a rule do not like a very early cut-off. They 
know that this means in practice a larger consumption of 
fuel. Their engines ‘“‘ work wet.” The water level in 
the boiler is unsteady; and the wear and tear is 
augmented, and with it the consumption of oil. On the 
whole, in practice it is better to wiredraw with the 
regulator than to link up very high. Professor Smith 
forcibly stated the weak point in all engines of the kind 
described. It is that no proper account is taken of the 
part played by inertia and momentum. The velocity of 
a railway train is never constant, even for a few seconds. 
It is always losing or gaining speed. In this way the most 
contradictory figures may be obtained from the best 
tractometer it is possible to construct. It is in this way 
that such figures as 9'9 lb. and 9°4 lb. as the resistance of a 
train per ton while climbing gradients of 1 in 330 and 1 in 
284 can be got. Mr. Johnson promised to bring the whole 
subject before the Association of Locomotive Engineers. 
If they wish to do any good they must first design an 
apparatus which will not only show the velocity of the 
train at any and every moment, but the rate at which its 
momentum is increasing or diminishing. This will beno 
easy task, but we believe it can be done; meanwhile our 
readers will tind in Mr. Smith's tables plenty of oppor- 
tunities for employment during long winter evenings. 


NT Cee 


THE WATER SUPPLY OF SHEFFIELD. 


Dors Derwent water produce “ Derbyshire neck"? This 
is the question which occurs in connection with the proposal 
that the Derbyshire water should be a supplement to the 
supplies for the adjoining city of Sheffield, and for the corpora- 
tions of Derby and Leicester. Dr. J. H. Davies, of Leicester, 
is responsible for raising the question. (roitre, commonly 
known as “ Derbyshire neck,” is, he says, prevalent both in 
the valley of the Derwent and in that of the Ashop, and he 
adds: ‘“ All authorities are agreed that whatever the nature 
of this goitre-producing poison may be, water is the vehicle 
by which it is conveyed.” Dr. Fentem, of Bakewell, who has 
worked at this subject for many years, and who practises in 
the district, writes to Dr. Davies thus: “‘Goitreis endemic, and 
in some villages extremely so in this neighbourhood. Beeley, 
a village in the Derwent Valley, has a water supply 
which is by no means hard, yet so prevalent has goitre been 
in this village that formerly this condition was locally spoken 
of not as ‘ Derbyshire neck,’ but as ‘ Beeley neck.’ Dr. 
Davies, after stating the various theories entertained by 
authorities as to the natureof this goitre-producing poison, says 
that he should like to know whether ornot the Derwent water 
has been bacteriologically examined. Theother question which 
arises is this, What will be the effect of storage of water on soil 
which is supposed to develope goitre in those who dwell on it ? 
Dr. Davies expresses the hope that it is not yet too late for 
the Water Committee to pause and consider these very grave 
questions before going to Parliament for powers to acquire 
these waters. ‘The waters of the Upper Derwent,”’ he says, 
“may be perfectly healthy, but I would strongly advise that 
experts should visit the localities from which the water is to 
be obtained, and if they report that it would be safe to bring 
this water to the town no harm is done. It would only make 
assurance doubly sure.” It will occur to most people that the 
question which concerns Leicester equally concerns Sheffield 
and Derby. Not so very long ago the water supply from a 
portion of the Derbyshire moors was found to contain the 
peculiar property of picking up the lead in the pipes and 
causing in Sheffield many cases of lead poisoning. Although 
that idea was ridiculed at the time it has proved to be 
true, and many people left the city to live outside its 
boundaries. By-and-bye, however, the chalk process was 
applied to that portion of the water supply drawn from the 
sources so dangerous, and a complete remedy has been effected. 
Whether this is a remedy or not for the malady of “ Derby- 
shire neck” is another question. People who live on the 
borders of Derbyshire state that the disease has been a 
diminishing quantity for several years, and it may be that 
local conditions have now so materially changed that no dread 
need now be entertained regarding the complaint. At the same 
time, the local authorities of the places concerned may very 
well be pardoned if they exhibit exceptional care in the 
matter of incorporating the Derwent waters with their ordinary 
supplies. 

THE BAKER-STREET AND WATERLOO RAILWAY. 


Fo..Low1nG the method adopted for the recently completed 
Waterloo and City Railway, Mr. Galbraith, the engineer, and 
Messrs. Perry and Co., the contractors for the new Baker- 
street and Waterloo Railway, are going to work from a staging 
in the river. It is said that they decided on this course on 
account of the large amount of money asked for wharfage, 
when they discussed the advisability of working from both 
sides of the river. A substantial staging has been erected in 
the Thames, on the Westminster side of the Charing Cross 
Bridge, starting from the first row of pillars from the Embank- 
ment. It is well out of the tideway, and will cause but little 
obstruction to shipping. The stage is some 45 to 50 yards 
long, and is built of piles securely fastened together with cross 
timbers, and has a working floor laid on transverse baulks. 
There are about forty-five rows of piles in the length of the 
structure, and some five to six rows in its breadth. Already 
two steam jib cranes are on the staging, together with grabs 
for sinking the shaft from which the headings in either 
direction will be run. A wooden erection, to be covered with 
galvanised iron, is being put up. The staging is approached 
by means of a footway constructed on wooden joists secured 
to the underside of the railway bridge, to which access is 
obtained from the Embankment by means of stairs. The work 
is in a forward condition, and active operations may shortly 
be expected; indeed, the first portions of the cylinders have 
been lowered within the last few days. There will be two 
tunnels, the diameters of which will vary, of course, with the 
curves, but which will average some 12ft. 6in., and they will 
be lined with cast iron, as in the Waterloo and Central London 
Railways. Compressed air will probably have to be used 
almost from the very first, and electric traction will be used 
for conveying the excavated material to the bottom of the 
shafts, whence it will be lifted by means of cranes and shot 
into barges for removal. 


TESLA AND POWER. 


Tue very latest from America is that Mr. Nikola Tesla has 
invented a means of transmitting electricity to the distance 
of thousands of miles without loss of power or the use of 
wires, and there seems to be no limit to the power so trans- 
mitted, for the announcement states that the power of 
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Niagara will now be available in any part of ¢ 
course, such statements as this pon shot, ald: «04 
with a considerable amount of caution; in fact << 
not be taken any notice of were not Mr. Tesla’s Would 
mentioned in connection with them. We are tolq 
ever, the why and the wherefore, and are given a con 
able amount of detail. The rarefied air at high altit di 
is said to be a conductor of electricity, though of — 
high resistance, but the resistance is said to decrease rq, vial 
as the electrical pressure increases. Tesla proposes te y 
electricity of millions of volts pressure, and to conduct oc 
a large metallic globe kept suspended high in the air Ma 
means of a balloon, and to have another globe similarly s 4 
pended at a receiving station perhaps some thousands at 
milesaway. We have seen and heard in this our Senerati : 
so much of the ostensibly impossible becoming the Uaefaihe 
possible, that it would be rash to assert that Tesla, or hi 
American interpreter, say the thing which is not, But ce 
manifest no undue incredulity when we say that no methog i 
generating electricity of millions of volts pressure has yet bee 
devised; while there is not any conceivable means of insulating 
the necessary apparatus. To the scientific use of the imag; 
nation the world is indebted for much. Tesla may fed 
himself anticipated by some one who, instead of making 
lightning by the aid of Niagara, will utilise it as we find i, 
ready made by nature’s own apparatus. 
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AN ENGINEERING CONTRACT QUESTION, 

THe recent example of Messrs. Yarrow and Co., in de. 
clining to accept the contract conditions sought to be imposeq 
by the London County Council in the case of a new steam 
fire float, has now been followed by Messrs. John Penn and 
Sons, Limited. In July last the Council accepted the tender 
of the latter company, amounting to £16,900, for the con. 
version of four beam engines at the Crossness outfall into 
engines of the triple expansion type. The letter which 
accompanied the tender stated that the company could only 
accept and carry out the work under the conditions agreed to 
between the Federation of Engineering Employers and the 
joint committee of affiliated trade unions at the conclusion 
of the dispute in the engineering industry; but Messrs, 
Penn and Sons said that they did not anticipate there would 
be any great difficulty on that account. The company, how. 
ever, subsequently informed the solicitor to the County 
Council that they could not accept the conditions containei 
in the form of contract. One would have imagined that, so 
far as Messrs. Penn were concerned, this would have termi. 
nated the matter; but judging from the report of the Main 
Drainage Committee, presented at a meeting of the London 
County Council on Tuesday, the company was actually 
asked “‘ to state in detail what conditions it objected to, and 
what alterations it desired to have made “’--as if the County 
Council has ever been known to vary its form of contract, 
No doubt, bearing in mind the treatment meted out to 
Messrs. Yarrow and Co. a few months ago, Messrs. Penn 
declined to waste time in futile negotiations, and contented 
themselves with replying that they could not undertake the 
work. Under the circumstances, the Main Drainage Com- 
mittee recommended the Council to accept the tender of 
Mr. Benjamin Goodfellow, amounting to £20,684. 


NEW GASWORKS FOR GLASGOW, 

Tue Corporation of Glasgow has approved of the recom- 
mendation of its Gas Committee that new gasworks— 
probably the largest in the country—be erected at Blochairn 
in the north-east outskirts of the city, contiguous alike to 
a branch of the Caledonian Railway and to the Forth and 
Clyde Canal. The ground proposed to be acquired extends 
to 110 acres, and the total cost of the scheme is estimated at 
one million pounds sterling. There are at present three 
gasworks supplying the city. Two of these—Dawsholm and 
Tradeston—are modern works, eauipped with the most 
approved labour-saving apparatus, and have been the admira- 
tion of many visitors from other municipalities. The 
Dalmarnock gasworks are antiquated and unsuitable for the 
introduction of modern appliances, and are situated in what 
is now a crowded locality and intersected by streets. They 
have been of late years worked on this account at a yearly 
loss, compared to the results of the other works, of £9000 to 
£12,000 per annum. If the proposed scheme is carried out it 
is intended to convert the Dalmarnock works into a gas- 
holder station, and thus prevent the production of gas at so 
unfavourable a cost. The cost of the new scheme is large, 
but the amount will be spent over a considerable 
number of years, and the various sections of the work will 
only be proceeded with as the growth of the city demands. 
In view of the activity of the Electric Lighting Committee 
of the Glasgow Corporation, which is just now making every 
effort to popularise and extend the use of the new illuminant, 
the carrying out of this fresh gas undertaking may be accepted 
as proof that the municipal authorities are satisfied that coal 
gas illumination will hold its own in competition with the 
newer system of lighting for some considerable time to come. 


HEYSHAM HARBOUR. 


REFERRING to the account of Heysham Harbour which 
appeared in the “Civil Engineering Supplement” to our 
issue of July 22nd last, we are now able to give a few further 
details. The work has been proceeding continuously ever 
since, some 600 to 700 workmen being engaged, and over 
400,000 cubic yards of rock have now been put into the 
embankments, which have already reached a combined length 
of some 2000 yards out of a total of 14 mile. In the first 
instance a harbour of only 15 acres in extent will be formed, 
the remaining area between the breakwaters or embankments 
being left to be excavated at some future time, when the 
growth of trade warrants it being done. The channel, which 
will lead from the harbour mouth into “ Heysham Lake’ 
and thence to “‘ Lune Deep ” and St. George’s Channel, will 
be 300ft. to 600ft. wide, and a quarter of a mile long. In 
Heysham Lake there are 42ft. of water at low-water spring 
tides, and there will never be less than 14ft. in the 
shallowest parts of the harbour, and a still greater depth 
alongside the piers. There is a difference of 27ft. between 
low and high water of spring tides. 


THE STRENGTH OF OLD IRON. 


In our impression for October 7th we described the old 
dock at Limehouse, made by utilising the hull of the 
Canton, East Indiaman. By the courtesy of Messrs. Fletcher, 
Sons, and Fearnall we have obtained one of the iron bolts 
used in her construction for the purpose of test. We have 
had the tensile test carried out with the following result :— 
The area of the piece before testing was 1:32 square inches; 
the elongation was 18°25 per cent. in 4in.; the reduction in 
area was 36 per cent.; the ultimate tensile strength 








Nov. 4, 1898 


THE ENGINEER 


451 








———— ooo 
per square inch. The specimen broke near one 
he fracture is beautifully silky. ‘The iron has been 
end | = worked many times; it is equivalent in quality to 
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Cantor - S me years ago We saw a good deal of iron in the 
n 182 i ship stringers and diagonals worked up. These 
form © bars about fin. thick, 10in, wide, and 15ft. to 20ft. 
= * btained from ship breakers. They were of such 
irable quality that they were cut up and rolled straight 
oon «doubles " for making iron casks. 
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Treatise Cn the Law and Practice relating to Letters Patent 
pf Inventions, with an Appendia of Statutes, International 
Tonvention, Rules, Forms, and Precedents, Orders, ce, 
By Roser Frost, B.Se. (Lond.) Second Edition. 

London: Stevens and Haynes. 1898. 

For a book of this kind to enter a second edition is 
evidence that it is found of use by a large number of 
eople, and the present work has many good features. 
\mong these are the facts that it is very well arranged 
and printed, and that it quotes more fully than is usual 
the decisions on which the author’s propositions are 
pased. In fact, the author would seem to be better 
acquainted with the procedure of the Law Courts than 
with that of the Patent-oflice. ; 
The author has not been careful to expunge from his 
first edition references to obsolete and overruled decisions, 
and gives all through the book undue importance to old, 
sometimes very olé, cases. Further, the author would 
appear to have overlooked the fact that all patents dated 
prior to 1884 have now expired—pages 333 and 334. 
In the list of countries belonging to the International 
Convention, Denmark, New Zealand, and Queensland 
are not given, although they are parties to it, and, in 
addition, Guatemala and Mexico are given, whereas they 
have long since seceded. 

The author states that it is not the custom of the 
Patent-oftice to allow the amendment of provisional 
specifications further than by the correction of mere 
clerical errors, whereas amendment, prior to the accept- 
ance of the complete specification by excision of para- 
graphs clearly separable from the remainder of the 
subject-matter, is freely allowed, and he would seem to 
be unaware of the fact that there is no penalty for prac- 
tising as a patent agent without registration. 

The author also makes a serious error in stating ,that 
claims to ‘“‘a machine substantially as described” are 
inadmissible. Such claims are of every-day occurrence, 
and were distinctly held to be proper in a case cited and 
misquoted by the author. The rules have not been 
brought down to date, with the serious consequence that 
the fees payable in respect of patents and the preliminary 
examinations for patent agents are wrongly stated. 
Similarly the various protocols modifying international 
conventions are omitted. 

There is a large number of printer's errors, prin- 
cipally in dates, and there are other points which space 
prohibits us from touching upon. We can say, however, 
that the book appears to be the work of a careful student 
who has collated text-books and decisions, rather than of 
a practitioner who has had much experience in patent 
cases. In small points of practice, and especially of 
practice in the Patent-oftice, the book is frequently at 
fault. 





Practical Mechanics. An Elementary Manual for the use of 
Students in Science and Technical Schools and Classes. 
By Sipnry H. Weis, Wh. Se. With 75 illustrations and 
diagrams, including reproductions from photographs of 
experimental machines and apparatus, and numerous 
graphical and numerical exercises. London: Methuen 
and Co, 1898. Price 3s. 6d. 

Tals simple book is good in many respects. It is 

written clearly and intelligently, it describes apparatus 

easily procurable or readily made, and it deals with the 
subject in a practical manner. In his preface the author 
writes that he was met by the difficulty of choosing 
between the methods of “ verification” and “discovery,” 
and had decided in favour of the latter. This might have 
resulted in a great deal; it has only resulted in a little. 

If the author had had the strength of mind to withhold 

deductions, the volume would have been a valuable expe- 

riment. It would be interesting to know if students 
would independently arrive at the conclusions which 

Mr. Wells so confidently expects that they cannot 

fail to cee. We doubt it. If one reads carefully 

through many of the experiments described, and tries to 
put himself in the position of a student who has seen 
none of these things before, and who is without collateral 
knowledge to help him, one doubts if he would be led to 

the formulation of great generalisations or laws as a 

natural outcome of the experiments. For instance, a 

youthful student might work away with beams and 

levers and get certain figures. Would he independently 
ever think of multiplying weights by lengths to get 

Moments, or would he from experiments, which from the 

nature of things are faulty, arrive readily at the conclu- 

sion that the deflection of a beam was proportional to 
the depth cubed? We greatly doubt it. We entirely 
agree with the author that the “‘ discovery ’ method is 
the best; the difficulty is to teach youths how to dis- 

Cover, to imbue them with that spirit of inquiry which 

shall lead them to attempt every possible combination of 

results, and that imagination which shall make them 
think of such combinations. Mr. Wells has not done 
this, but still he has made an effort and a praiseworthy 

Move in the right direction. 


SHORT NOTICES, 
yvonne m’s Tron Merchant's Tables and Memoranda, Weights and 
ee ec, London: E, and F, N, Spon. 33, 6d. 1898.—A 
*Y Useful series of tables of a suitable size to carry without 








inconvenience in the pocket. They are clearly printed, the 
quantities being given in decimals instead of fractions, which to 
most persons will appear an advantage. It certainly results in 
greater clearness of printing, and less liability to error. A conver- 
sion table is provided, 

Gas and Petroleem Engines. Translated and adapted from the 
French of Henry de Graffigny, and edited by A. G, Elliott, B.Sz. 
London: Whittaker and Co, 1898. Price 2s, 6d.—Frenchmen 
are not so eminently successful in the writing of engineering works 
that anything is to be gained by the translation of their books, 
and even if they were, there is little or no excuse for multiplying 
the work of foreigners in the land when we have so many writers 
of our own, Mr. Elliott may have done his work well; we see no 
reason to doubt it. But why do it? His book is of little or no 
scientific value, and is not, we should imagine, of sufficient general 
interest to attract the public. It is illustrated by numerous 
indifferent engravings, and contains only unsatisfactory and 
incomplete descriptions, If Mr. Elliott has any talent at all, he 
might surely find some better scope for it than the translation of 
unimportant foreign publications, 

An Introduction to Practical Physics, for Use in Schools, By 
D. Rintoul, M.A. London: Macmillan and Co., Limited. 1898. 
Price 23. 6d.—-It might surely be laid down as an axiom that the 
first duty of a scientific teacher is to be accurate in thought and 
expression, Even the trace of looseness in a sentence which might 
pass with experienced persons must be avoided when instructing 
beginners. When, therefore, we find early in Mr. Rintoul’s little 
book the expression ‘‘to find the number of square centi- 
metres in 1 gramme of cardboard,” we are not unnaturally led to 
expect little from the rest of it. It is so much like asking one to 
find the number of squareinches ina pound of chalk. But as amatter 
of fact, with one or two exceptions, this should prove a really 
useful little text-book, for not only are the experiments of a simple 
nature, but a genuine attempt is made to induce the pupil to 
reason for himself. We doubt, however, if all the experiments 
would yie'd satisfactory results, and about one or two there can be 
no question that the results would be bad—in one where the pupil 
is invited to run his fingers along the wires heated at one end to 
note the difference in their temperature, and the rise as the hot 
end is approached would probably end in a moral disaster. We might 
suggest that the length of a curve can, asa rule, be much more 
readily measured with a narrow strip of stiff paper than with a 
piece of thread, and that a pair of dividers is batter than either. 


BOOKS RECEIVED. 
The Institution of Mechanical Engineers: “ Proceedings” Nos. 
1 aad 2, February and April, 1898. London: Published by the 
Institution, 19, Victoria-street. 
A Middle Algebra. Based on the Algebra of Radhakrishnan. 
By W. Briggs, M.A., F.C.S., F.R.A.S., and G. H. Bryan, Se.D., 
F.R.S. London: W. B. Clive. Price 3s, 6d. 








THE BREWERS’ EXHIBITION. 


1'ue twentieth annual exhibition and market of machinery, 
appliances, and produce used by brewers, maltsters, distillers, 
wine merchants, and hotel keepers, was opened at the Agri- 
cultural Hall, Islington, on Saturday last, and closes to-day 
—Friday. 

From the point of view of “the trade,” the show leaves 
little to be desired, but objects of novelty of engineering 
interest are notable for their absence, There is the custom- 
ary display of aérated water bottling machinery, in the design 
of which considerable ingenuity has been brought into play, 
so as to effect the aération and stoppering simultaneously by 
unskilled labour. The malting barley competition, held in 
connection with the Exhibition, has become an institution 
of practical benefit to agriculture, and has done much to 
promote the cultivation of barley for malting purposes, as 
well as to enhance the value of the products of the farms 
from which exhibits have been sent. Barley growers have 
begun to realise that it is to their advantage to bestow on 
these annual competitions the care and attention they 
deserve. The number of entries this year is 186—156 English, 
30 foreign—a total far in excess of 1897. A sample bushel 
from her Majesty’s farm at Windsor has again been entered 
for competition, and other samples come from the farms of 
the nobility and gentry throughout the country. The entries 
in the hop competition show also a marked improvement in 
point of numbers, there being a total of 51, as against 
28 last year. Taking into consideration the exceptionally 
dry season, which seriously affected the bine, this result may 
be regarded as highly satisfactory. 

For the lemonade and fermented winter non-alcoholic 
beverage competition no less than 97 specimens from bond 
Jide manufacturers have been submitted. 

One of the most interesting exhibits is a full-size working 
model cf the Kreiss swinging conveyor, made by Mr. G. F. 
Zimmer, of Mark-lane. This appliance consists of an open 
trough, fixed on inclined springs either on the floor or sus- 
pended from the ceiling. The trough is set into a shaking 
motion by means of a small countershaft and crank. The 
material, which is deposited in one end of the trough, travels 
in a gentle flowing manner to the other end. The power 
required to drive the conveyor is small; for instance, a con- 
veyor driven by a pulley 6in. diameter and Qin. belt is said 
to be capable of conveying, by actual trial, over seven tons 
per hour. The trough can be made any length, and may be 
extended without disturbing the driving gear. The conveyor 
may be driven at any point of its length, thereby enabling 
the driving power to be taken from the most convenient 
source. It is applicable to the conveyance of almost any 
kind of material. Mr. Zimmer also shows in operation the 
‘Champion ” friction clutch, in which the friction is applied 
and maintained by spiral springs in a manner which 
eliminates end thrust. 

Messrs. Robert Boby, Limited, of Bury St. Edmunds, have 
an interesting exhibit of barley-dressing machines, with 
which our readers have made themselves acquainted in con- 
nection with the agricultural show reports. 








JOSIAH LATIMER CLARK. 





A vERY eminent engineer has passed away in the person 
of Mr. Josiah Latimer Clark, F.R.S., M. Inst. C.E., Chevalier 
of the Légion d’Honneur, &c., who died on Sunday last. He 
was born at Great Marlow in March, 1822, and was therefore 
in his seventy-seventh year. In the earlier years of his pro- 
fessional career he was engaged for the most part in civil 
engineering, having been associated with his brother, under 
Robert Stephenson, in the construction of the tubular bridge 
over the Menai Straits, but he very soon turned to that branch 
of engineering to which he almost exclusively devoted the 
remainder of his life, namely, electricity, and in particular to 
submarine cables. He was connected with the laying of over 
one hundred thousand miles of cable in all parts of the globe, 
besides holding for many years the position of engineer in 
charge of the Indian Government’s cables in the Persian Gulf. 





In connection with Sir Charles Bright, with whom he had 
entered into partnership three years previously, Mr. Clark 
designed the segmental cable used for the Anglo-Indian line 
laid in 1863, and on the same cable was first used the “‘ accu- 
mulation method” of electrically testing joints, associated 
with h's name, which has been of such great service to cable 
engineers. 

Hardly any portion of the subject of submarine cables and 
their workings has remained uncommented upon or unwritten 
about by Mr. Clark, who, during the whole of his long career, 
has constantly been in touch with the scientific Press and 
with the learned societies. He was the joint author with Mr. 
Robert Sabine of “ Electrical Tables and Formule,” which 
contains important particulars of the cables laid between 
1864 and 1870; and he was one of the first to bring to light 
the wide variations existing in the conductivity of different 
species of copper. He was amongst the list of celebrated 
men who gave evidence before the famous Committee of 
Inquiry on the Construction of Submarine Telegraph Cables, 
which was appointed by her Majesty’s Government in 1860, 
and a paper written by him in conjunction with Sir Charles 
Bright may be said to have brought about the formation of 
that Committee, which sat for eight years—1861 to 1869 
and which determined the rational system of electrical units 
still in force, and constructed an equivalent standard of 
measurement, The Clark “ standard cell,’’ invented in 1873, 
will probably remain for many years yet the best standard of 
electrical pressure. 

Mr. Clark was an original member and trustee of the 
Society of Telegraph Engineers, founded in 1871, re-named 
in 1889 the Institution of Electrical Engineers, before which 
he delivered a presidential address in 1875. He was also a 
member of the Institution of Civil Engineers, having been 
elected an associate in the year 1858, and a member in 1861, 
and was elected a fellow of the Royal Society in I889. 
He was the first to point out that the speed of 
sending messages in a cable was not dependent on 
the voltage used, and he probably was the first person 
to transmit a weak current through a very great distance. 
Mr. Bright, in ‘Submarine Telegraphs,” thus describes the 
experiment :—‘‘ Mr. Latimer Clark had the conductors of the 
two lines—the Atlantic cable, 1866—joined together at the 
Newfoundland end, thus forming an unbroken length of 
3700 miles in circuit. He then placed some pure sulphuric 
acid in a silver thimble, with a fragment of zinc weighing a 
grain ortwo. By this primitive agency he succeeded in con- 
veying signals twice through the breadth of the Atlantic in 
little more than a second of time after making contact. The 
deflections were not of a dubious character, but full and 
strong.” He was a great authority on the behaviour of 
gutta-percha under varying conditions of temperature and 
compression, as also in the manufacture of this and other 
insulating materials. He was also one of the earliest, with 
Professor Faraday, to notice the retardation of signals in 
cables due to induction. 

As @ partner in the late firm of Latimer Clark, Muirhead, 
and Co., he figured as a general electrical contractor, and at 
the time of his death he was senior member of the firm of 
Clark and Standfield, while his cable work was mostly carried 
out when he was head of the firm of Clark, Forde, and 
Taylor. He was, moreover, an astronomer of no mean order, 
and wrote several works on the subject. 








JAMES MUIRHEAD. 


By the death of Mr. James Muirhead, of the Cart Forge, 
Crossmyloof, Glasgow, one who was by far the oldest iron 
founder in the West of Scotland, and who was closely 
associated with all the pioneers of railway engineering, has 
passed beyond the bourne. Mr. Muirhead had reached the 
advanced age of ninety-one years, having been born on 21st 
May, 1807, in the Skin Mill Yard, Pollokshaws, where for 
three generations the Muirheads had carried on the business 
of skinners and tanners. Having served his apprentice- 
ship as a blacksmith, young Muirhead in 1830 commenced 
business on his own account in the Skin Mill Yard, making 
a speciality of the forging of axles for railway wagons. The 
business proved a success, growing, in fact, with the growth 
of the railways; and in 1848 Mr. Muirhead removed to 
Crossmyloof, where he established the Cart Forge. All his 
life he made a feature of specialities, ana only four years ago 
along with his son, Mr. Andrew Muirhead, he patented the 
rolled steel railway chair, which has found ready acceptance 
with many railway companies. Throughout his long life 
Mr. Muirhead enjoyed excellent health, and until the spring 
of this year, when he was laid up for a few weeks with a 
chill, had not been absent from business through illness. 











THE ICE-BREAKING STEAMER ERMACK. 


Ar the shipyard of Messrs. W. G. Armstrong, Whitworth, 
and Co., Walker-on-Tyne, was on last Saturday afternoon 
launched an ice-breaking steamer, the Ermack, said to be 
the largest in the world, which the firm has built for the 
Russian Government. The dimensions and appearance of 
the vessel would suggest a battleship, were it not that the 
bow is cut away and forms an exceedingly long overhang, 
which serves the double purpose of breaking the ice with 
which it comes in contact and of protecting the forward 
propeller. This propeller, by disturbing the water under the 
ice, deprives it of its support, and so renders it a compara- 
tively easy task for the heavy vessel to break through it. 
The principal dimensions of the Ermack are :—Length 305ft., 
breadth 71ft., and depth 42ft. Gin. When fully loaded the 
draught will be 25ft., and the corresponding displacement 
about 8000 tons. 

The propelling machinery is divided into four sets, of which 
three sets are aft, each driving its own propeller, and one set 
forward. The combined power of these four sets of machinery 
will be 10,000-horse power. There is accommodation for 
thirty first-class passengers, ten second-class, and fifty third- 
class passengers, besides that for the captain, officers, 
engineers, and crew of the vessel. The vessel, in addition to 
convoying merchant vessels through the ice, is capable of 
carrying a heavy cargo. The stern of the ice breaker is cut 
to form a recess, into which the stem of another vessel can 
be securely lashed, and thus obtain the utmost protection 
from her powerful consort. Admiral Makaroff, who drew the 
attention of the Russian Government to this type of steamer 
and so caused her to be built, has also in view the possibility 
of augmenting the ice-breaking capabilities of this versel by 
having the assistance of a second vessel pushing her, as t» 
which he has already made experiments. 
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obtained from other trials made under similar conditions, but where 


RESULTS OF RECENT PRACTICAL EXPERIENCE 
WITH EXPRESS LOCOMOTIVE ENGINES. 
By Mr. WALTER M, Suiru, of Gateshead. 

Tatroduction.—The original object of the experiments which form 
the subject of this paper was to obtain an idea of the fitness of five 
different classes of express passenger locomotive engines to perform 
agiven duty. Having been requested by Mr. Wilson Worsdell, 
the locomotive superintendent of the North-Eastern Railway, to 
arrange and carry out the necessary tests, the first thing the writer 
had to consider was how the object in view could best be attained. 
It was clear that an opportunity was here afforded for gaining 
valuable information of a kind hitherto unrecorded, inasmuch as 
the power required under definite conditions of train resistance, 
speed, &c., was capable of direct comparison with the amount of 
power actually consumed in the different trials carried out. Con- 
sistency and definiteness in the manner of carrying out the experi- 
mental tests were obviously of primary importance. It will be 
advisable first to describe the general nature of the preparations 
for the trials, and afterwards to give details referring to the per- 
formances of the several engines experimented upon. 

Preparatory worl,—The dynamometer used for ascertaining the 
pull curve of train resistance was tested on the main line. The 
engines engaged are shown on the first plate. These were 
thoroughly examined, and the diameters of the cylinders and the 
wheels accurately measured. Each engine was indicated, so that 
any necessary alteration might be made in the valve motion to 
adjust the distribution of the steam in the cylinders. The tenders 
were emptied, thoroughly cleaned out and then weighed. This 
having been done, they were filled with water inch by inch, and 
the number of gallons of water to the inch was registered. One 
of G. Kent’s water meters was used for this purpose. When 
filled with water the tenders were again weighed, and the number 
of gallons registered by the water meter was checked by calcula- 
thon. 

Coal employed.—The coal used on each occasion was ‘‘ Towneley ” 
from Addison Colliery, near Ryton-on-Tyne. The coal taken from 
the wagons was filled into tubs, and weighed by the clerk on the 
coal stage in the presence of an assistant, the weight being checked 
by the latter. After the required quantity, 34 tons, had been put 
on the tender, and the engine had returned to the shed, measure- 
ments of the heap of coal on the tender were made and noted, The 
heap was again measured just before starting from Newcastle to 
Tweedmouth. Other coal of the same quality was used for light- 
ing up and steaming the engine to Newcastle Central Station. 
Average samples of the coal were taken from each of the tenders, 
so that its calorific value might be ascertained. The determina- 
tions were made in one of Thompson's calorimeters. The coal used 
on the several occasions was very similar in quality, the calorific 
value varying from 14°85!b. to 15°321b. of water evaporated per 
pound of coal from and at 212deg. Fah. Onarrival at Newcastle on 
the return journey from Tweedmouth, the coalleft on the tender was 
formed into a cube, so that it might be accurately measured. The 
measurements were checked on the following morning, and then 
the coal was weighed off by the persons who originally weighed it 
on. 

Particulars of train—The train was specially made up, and 
consisted of the same carriages on each occasion. It numbered 
fifteen six-wheeled vehicles, weighing as fo!lows :— 


4 Vans 
6 Thirds 
2 Composites .. 


9 


a Beccns 
1 Dynamemeter car 





15 Vehicles. Total weight .. .. .. .. .. 
With equipments, 186} tons. 
Section of line.—The trials were made on the main line between 
Newcastle and Tweedmouth. On the outward journey the start 
was made from a platform in the Central Station, Newcastle, and 
the engine was stopped opposite the mile-post, 654 miles from 
Newcastle, just outside Tweedmouth Station. The return journey 
was made between the same points. The train on each occasion 
was run as a special, its time and weight being arranged to equal 
that of the fastest and heaviest in daily service. The booked times 
of departure and arrival were as follows, allowing 1} hour for each 
single journey :— 





Newcastle, dep... 10.0am. .. 
Tweedmouth arr. 11.15a.m. .. 
Tweedmouth dep. 12 noon 
Neweastle arr. 1.15 p.m. 


Tastructions to drivers.—The written instructions to the engine 
drivers were :—(1) to run to booked time if possible, and on no 
account to incur any risk by running too fast, the driver to use his 
own judgment in this matter; (2) the height of fire line to be left 
as nearly as possible the same at the finish as at the start: (3) the 
water gauge on the fire-box to show the same water level at the 
start and finish of each journey ; (4) the driver to whistle just 
— reaching the points at which indicator diagrams were to be 
taken, 

Time records.—At the instant of starting, on passing stations, and 
at stopping, a mark was made at the edge of the paper recording 


that the train resistance was 


the weather alone varied, showed 
On the trip with engine B 


increased considerably by side winds. 


| it was found that the side wind increased the mean train resistance 


by about 3°558 lb. per ton of load. 
Details of trials.—Five engines shown on the first plate were 
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on the train was therefore pr 
portional to the lateral diaene, 
of the record line from the datum 
line. Speed was recorded io 
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trolled by ‘‘ pushes ” convenient}y 
placed at the sides of the car : the 
time taken from the clock, with 
other necessary information, was 
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written — the marks 
Table IT. shows details relating 
to the actual running time, and 
the pull exerted on the train, by 





the different engines in the oui 
ward and return trips ; and als 
notes as to the weather. 
Indicator diagrams.—The indi 
cator diagrams were obtained by 
means of a Crosby indicator, and 
the same instrument was used 














throughout the trials. The steam 
pressure in the cylinders on both 
sides of the piston, and the pres 
sure in the steam chests, wer 














recorded on the same diagram. 
Copies of the indicator diagrams 
taken to ascertain the correct 
ness of the valve adjustment are 
given in Fig. 13; and three of 
the indicator diagrams taken from 
each engine during the tests are 
given on Figs. 8 to 12. The 
diagrams taken during the trials 
were obtained at appointed places, 
the position of the regulator and 
reversing screw remaining just 
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as the driver happened to have 
them. It may be argued that the 
diagrams taken during the trials 





do not compare favourably, either 
in form or in economical use of 











steam, with those taken to ascer- 
tain the valve adjustment; but 
the circumstances under which 
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the two sets of diagrams were ob 
tained accounts for the variations, 





severally employed. These are referred to as A, B, C, D, and E. 
The detailed dimensions of the engines are included in Table III., 
and the observations made during the trials are recorded in Table I. 
The length of the double trip was in each case 131 miles. The train 
arrangements were the same in all trials: namely, the engine with 
the dynamometer car behind it was backed to the train, which had 
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the pull, by a pencil actuated electrically ; and the time shown by 
the clock in the dynamometer car was called, and noted opposite 
the marks so made. 

Wind resistance.—A wind gauge might have been of some service 
for determining the train resistance due to the conditions of the 
weather; but as no reliable gauge was at hand, only the approxi- | 
mate velocity of the wind is given. The comparison of the results 
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been previously placed at the starting point. The coal on the tencer | 
was measured, and the depth of fire in the box noted by the rous of 
stay heads, so that it might be left the same at the end of the | 
return journey. On arriving at Tweedmouth the engine and dyna- 
mometer car were turned, and the tender was filled with water, 
the shunting operations on the train being performed by another 
engine. 
following day. 


The coal remaining on the tender was measured on the 
Figs. 1 to 4 show profile sections and curves of the 





Those in Fig. 13 for the valve 
adjustment were taken from the 
engines working ordinary traffic ; whilst those obtained during the 
trials were taken from the engines working heavy trains at high 
speed, and when the driver is doing his utmost to make the best 
running performance. It will be seen from the Figs. § to rR 
and Table IV.—A, B, C, D, E—that the power developed was 
exceptionally great, and in some instances the mean horse-power 
was maintained at a high figure. In spite of this the mean horse 
power per pound of coal used is but little less than that which 
would have been obtained from the engines using the steam more 








Engine A. Engine B. 





Engine D. 








Engine Cc 








Engine E. 
Fig. 13 


| expansively, as they do when working the lighter average daily 


| express passenger traffic. 


| essential that time should be kept under all circumstances 


At the present day, in order to meet 
assenger traffic, it 

nd in 
all weathers. Hence the value of a locomotive depends largely 
upon its capacity for doing heavy work whenever necessary, 
without failure or mishap in any of its parts. With 4 4 
consumption of fuel per Leane-pewee, one engine possessing ; a 
capacity would perform heavy work more economically than te 
engines having a higher separate efficiency. Dynamometer diagra™ 
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were taken at various places previously decided upon, those taken , pencil. 
on the outward trips being shown in Figs. 1 to4. The places 
_ chosen so that the work done on the level, as well as that on 

€ up and down inclines, might be ascertained ; and diagrams 
Were taken at the same places on the various trips, so that a com- 
parison could be made of the work done by the different engines. 
Stmultaneously with the taking of the indicator diagrams the pull 
pt by the dynamometer was noted, in order that the power 
absorbed by the engine might be found. ‘The speed at the various 
points was obtained from the continuous record made by the speed 


17 miles. 






capacities of the engines for doing work. 
power which an engine exerts depends upon three factors: (1) the 
speed of the train ; (2) the mean effective pressure in the cylinders ; 
and (3) a factor which depends only upon the length of the stroke 
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Fig. 6 shows a complete copy of the pull and speed 

records made by the dynamometer with engine B during a trip of 

| referred to, and is as follows: 
Horse-power.—The areas of the indicator diagrams were measured | 

by an Amsler’s planimeter ; and in calculating the horse-power a 

system of constants was used which also represent the relative 


The calculated horse- 





and area of the piston, and the diameter of the driving wheels of 
the particular engine. This third factor constitutes the constant 


For engine A .. o ee i See .. 0°2564 
” ” B. ‘ er ee 
- oe ta : oh cat oe. ee 
» s eS URE re ee ae 
oem 02498 


It will be seen that the horse-power developed at a given speed 
and pressure is found by multiplying the constant for each parti- 
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Taste 1V.—Trials of Five Bxpress Locomotives on Double Journey, 


showing Dynamometer and Indicated Horse-pover. 


NEWCASTLE TO TWEEDMOUTH. 


Engine A. 





Gradient. |- 


a U = up. Speed Pull in 


| . 
From dynamometer. From engine. 


hour. 


Miles. 


in284D 59 
inl7OU 45 
level 62 

8 lin 4587 U 53 
* Lin 1500 Ds 62 
10 linl9#0OU 45 








| Boiler | Steam Average 
D = down. per 64ths of H.P.| pressure} chest | cylinder 
jper sq. in.| pressure. pressure. 





Pounds. Pounds. | Pounds. 
64 





1 linl190D_ 53 
2 (ian 1500 U «58 
3 Lin 4537 U 48 


4 level 5 


9 Lin217U 


10 Lin200D 52 


>» LinljoD 60 
6 Llin2s4U 7 
7 Lin330D) 52 
8 lin471D 54 





1 Llin200U; 38 
2 1in2i7D_ 60 


3 lin 471U 


# 1in330U 55 
5 lin23s4D_ 60 
6 linl70U 48 


7 level ot 
8 1in 4587 U 54 
9 tin 1500 D 59 

10 linl#U 42 


433 | 150 | 136 
281 135 | 108 33 
330 | 130 | 120 47° 
411 140 130 40° 
330} 135 120 88° 
75 | 130 125 47 
301 | 185 100 31 
297 110 103 36 
347 125 110 86 
4c3 110 103 52° 
TWEEDMOUTH TO NEWCASTLE. 

477 150) | 145 58°0 
411 118 110 88°7 
858 120 =| 1l2 45°0 
340 1s | 105 43°3 
336 105 | 98 85°6 
388 130 | 118 44°9 

| 811 115 | 102 40°74 
302 100) | 90 34°4 
336 85 | so 89°9 
272 65 52 23°5 
Engine B. 

NEWCASTLE TO TWEEDMOUTH. 

539 180 130 85°8 
448 170 120 46°3 
435 180 115 49°5 
452 175 140 52°38 
493 180 140 510 
502 180 133 60's 
526 180 135 50°9 
524 180 133 53°6 
529 175 130 511 
533 180 120 69°0 





AGAR OA Gee 











1 Linl9OD/| 54 
2 Lin 1500 U! 64 
3 Lin 4537 U) 55 
oo level | 57 
5 Linl70D) 67 
} Llin284U); 63 


7 1in3380D) 57 
Ss lin 471D_) 61 
9 Lin217U; 55 
» Lin200D) 63 


1 1in200U_ 38 
2 1in217D) 55 
3 lin471U 55 
4 Llin330U 55 
5 Lin 284D 60 
6 linl7OU 48 
i level 61 


S tin 4537 U 


?1in 1500 D660 
1 Linl90U. 39 


400 175 140 40 
23 170 137 42°1 
426 170 132 45 
455 175 136 49°1 
403 170 125 00°9 
400 | 160 105 39°9 


Engine C. 


NEWCASTLE TO TWEEDMOUTH. 


454 160 150 56°5 
431 140 130 34°4 
411 156 1388 34°6 
452 160 152 37°5 
448 156 145 32°6 
430 156 146 39°5 
342 144 118 26°6 
370 144 136 31°2 
403 144 138 32°0 
379 140 135 40°4 





11mi19D 52 
1in1500 U 54 
lin 4537 U 54 

level 57 
linl7@D 67 
6 Lin2s4U_ 61 
7 1in330D_ 58 
8 lin471D é9 
9 lin217U 56 
10 lin200D_ 63 


TWEEDMOUTH TO NEWCASTLE. 


| 427 170 142 37°3 
| 423 170 141 28°8 
| 484 176 163 38°6 
468 176 161 4076 
425 170 155 29°2 
410 170 158 33°5 
433 170 166 34°7 
396 160 154 31°7 
| 460 170 162 35'S 
376 150 155 409 


Engine D. 


NEWCASTLE TO TWEEDMOUTH. 











1 1in200U 3H 
2 lin217D)\. 60 
3 lin 471U)| 56 
4 1in330U; 57 


5) 1in284D) 62 
6 1in170U)} 51 
level 65 


1in 1500 D) 63 
1 1in199U a 


1 1linl9D 54 
2 Lin 1500 U 59 
3 lin 4537 U 54 


1 1in200U 37 
2;lin217Dj; 58 
3 lin471U_ 58 
$ 1in330U 56 
5 1in284D 58 
6 linl70OU 45 
7 ievel 62 
8 lin 4587 U, 57 
*1in1500 D 49 
10 1in190U 37 


8 Lin 4537 U| 58 
“ 
0 


in2l7U| 56 


| 403 175 133 61°: 


| 4038 180 131 38°6 
418 175 132 39°0 
426 175 132 38°5 
463 180 135 3671 
457 180 135 44°5 
437 175 123 30°7 
433 180 120 37°0 
423 175 124 35°1 
402 180 132 45°1 


TWEEDMOUTH TO NEWCASTLE. 








443 175 42°3 
418 175 38°5 
443 175 39°5 
439 180 40°0 
334 165 26°6 
417 175 36°3 
383 175 38°7 
455 180 88°5 
418 175 40°1 
376 160 32-0 
Engine E. 
NEWCASTLE TO TWEEDMOUTH. 

373 155 138 60°: 
346 150 136 39°5 
390 160 144 43°5 
418 155 52 45°5 
433 155 140 41°3 
386 150 144 51°1 
417 155 142 39°7 
383 155 145 43°4 
457 155 142 49°3 
497 155 145 68°5 


TWEEDMOUTH TO NEWCASTLE. 





lini90D, 47 


1 

21in 1500 U 47 

3 Lin 4587 U| 50 

4 level 56 
1in170D{; 60 


6 1in284U/ 54 
7 1in3830D)/ 53 
8 lin471D)| 55 
9 lin217U; 45 
10 1in200D\ 60 


351 155 139 46°1 
386 160 140 48°4 
485 155 140 52°5 
418 155 145 45°5 
314 160 150 33°6 
484 155 137 46°3 
475 155 135 48°8 
452 155 140 46°7 
47 150 145 54°4 
403 155 1384 |) 44°4 





cular engine by the speed in miles per hour and the mean cylinder 
| pressure in pounds per square inch. he speeds, pulls, horse- 
powers, and pressures observed during the trips are recorded in 
Table IV., which is compiled from readings taken at ten 
points on each of the outward and homeward journeys. At each 
| of these points is given the gradient, speed in miles per hour, pull 
| 


| per square inch. Again No. 7in the same Table, taken when 






at a speed of 64 miles per hour, with boiler pressure at 189 ns 
square inch and steam wire-drawn down to 135 lb, jn ¢ Ib. pe 
chest, shows that the average pressure in the cylinder was tO. m 
indicating 825'8-horse power. It will be quite evident th 9 hy 
had been desired to obtain a greater horse-power, this Para 
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; Fig. 7. Pult and Speed Gurves. 
i Engine E. Belford to Tweedmouth. 
| A SPeed 25th 
ee 25 2 Octobe, 
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7. Speed 22nd 2 
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i | oT 


= eS 

bevel om 00 Eerccce | ee ae ee 
Miles 4 38 b 4 nu 10 8 8 7 6 & 4 8 ~ i O Miles 
Tweedmouth Belford 

Fig.8. Engine A. 25% October’ i896. 
Gnders» 18} inches diameter X 24 inches siroke. 
& 
Speed %8& miles per hour. Speed 57 miles per hour. Speed 62 miles per hour 

Lbs. H.P. 8 ite LHP. 656-2 LHP, 503-7 



























Fig.9. Engine B. 







Fig.10. Engine C. 
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8% November 1896. 


Cylinders 19 inches diameter X 24 winches peer oe 


Speed 64% miles per hour, ‘ ° Speed 61 mules per hour. Speed 55 miles per hour. 
LH.P. 825:8 Lbs I.H.P, 759-2 Lbs I.H.P. 736-1 
EER ees SR was Meas hee Se 175-——— ——— ig, EE MaRS ane Se Se eee 
— 160/—- 160}—}- t 5 toe es Da 
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15% November 1896. 


G anders 20 unches diameter X 26 inches siroke 


Speed 63 miles per hour. Speed 60 mules per hour. Speed 57 mdles per hour. 
c 
i= - I-H.P. 848-9 ’ I.H.P. 645°4 Lbs. I.H.P. 762: 








40— 
0! ». 
bid 
Fig.l]. Engine D. Is“ November 1896. 
Glunders 19 inches diameter X 26 inches stroke. 
Speed 63 miles per hour. Speed 57 miles per hour, Speed 56 miles per hour. 
is. LH.P, 654°3 Lbs. ILH.P. 652-7 Lbs. I.H.P. 646: 2 




















160'— 


oO 


exerted in tons on the train behind the tender, horse-power deve- 
Icped, boiler pressure, steam chest pressure, average pressure in 
the cylinders, and indicated horse-power. In some cases, as 
already mentioned, the indicated horse-power is exceptionally 
great. No. 8 diagram of engine B in Table IV. shows at a speed 
of £4 miles per hour an average pressure in the cylinders of 55°61b, 














oO 


; afforded a favourable opportunity for doing so, The regulator 


could have been opened wide, whereupon the steam chest pressure 
the mean effective pressure in the cylinders, and consequently the 
horse-power, would have been increased. The object of the trials, 
however, was not to obtain a maximum horse-power, but to draw 
a given load fora known distance at a speed previously fixed 
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—— | 
the driver having complete control of the working of his | 
gaa The greatest mean horse-power known to the author 
engine. 


_obsereutions during Five Trial Trips between Newcastle 


qsbue 1. and Tweedmouth, 
OvrwarD JOURNEY, NEWCASTLE TO TWEEDMOUTH, 
spot trial, 1896 ..| Oct. 25 | Nov. 8 | Nov. 15| Nov. 15| Noy. 22 
Uo an re ie Makes: | 
Lette ont Neweustle, h.m.s'9.£9 30/ 2.85.0 | 10.4.10 | 2.27.35 | 10.0.30 
se of water in tank, in. 52 50 48 524 | 414 
Depth » gals.| 2873 | 8284 | BLIG | S291 | 2448 


fe 
ture of water, deg. 
Jemperatul | n2h 51 56 47 | 56 












Ea 2 
yd at Eweedmouth, 655 
Arrived Ms. ee ss _+a{11.18,25] 8.59.85 [11.24.55] 8.44.89 [11.22.55 
ar of ‘water in tank, in.| 124 o | 22 | 64 
Dept) “a a: gals.| 5674 | 682 1002 14:9 865 
" » of water, deg.| | 
Teapersium® Pie | 49 oA 47 57 
om used on journey, gals. | 18054 2602 2114 12325 | 2033 
bya in gauge glass, at} y * 
aie lt TO s | a 8 
Ditto, at finish, in... .. «-| 49 5} 54 8 
sarerature of Water, aver-)| : a 
Temper y, Fah. ws - "ioe a 564 50 55 47 56} 
2 9 pyine, min, sec.| 8.55 2,20 2.45 = 5.8 
vained by engine, | ae _ 0.24 é 
ti fost by signal, » | 90.0 7.15 3.0 2.23 2.17 


ReruRN JOURNEY, TWEEDMOUTH TO NEWCASTLE. 


etter ofenging + we. A B Cc D E 
started from Tweedmouth, 


12.3.0 | 4,23.24!12.8.25 | 4.22.40/11,57.20 
41h 


pepth of water in tank, in| 58) 43} | 47 51 5 
r 8 gals. 2434 2858 3057 8243 2448 
Temperature of water, deg. | : 

. 48 49 47 “5 hs 


wh. «+ . oe . res 
(rrived at Newcastle, 65} 





miles, b.m.5 ee ee oe 1.80.15 | 5.41.10) 1.20.17 | 5.88.84 1.21.2 
Depth of water in tank, in. 14 14 154 194 7 
” » gals.) 619 935 1035 1314 896 
Juperature of water, deg. 
— ° - ay ‘ we 47 44 48 46 48 
Water used on journey, gals | 1815 1923 2021 1929 2052 
Water in gauge glass, at ‘ 
start, in... - 08 Sh 5 8 8 
Intto, at finish, im... ..  «. 5k 5 8 8 
Temperature of water, aver- aus s Ns ‘ 
age. deg. Fah ese 475 40) 47h 453 46 
Time lost by cnyine, Min. sec. 8.15 _ a ae 8.32 
, gained by engine ,, 2.14 0.8 0.6 a 
lost by sigoal, pA 4.0 0.0 2.0 i.0 0.0 
Coil used on double journey 
of It miles, ID. .. oe o- 5,678 4,890 4,882 5,170 
Water used on double journey 
of 81 miles, Ib 2. «. | 86 45,255 | 41,355 | 87,617 | 41,350 
(eal used per mile, Ib... 43°35 | 37°33 | 37°25 | 89 46 
Water evaporated per pound 
of coal, Ib. sey See Got 797 8°45 770 7°99 
Ashes left in smoke-box, Ib. 380 366 464 504 972 


TapLe Il,.—Trials of Five Express Locomotives, showine 
I ’ J 


Booked Speed, 52 


OvuTWARD JouRNEY, New: 








in 1 b, 12 min, 46 sec., the average speed being 54 miles per hour, 
and the average indicated horse-power 705. This speed the 
driver could easily have increased, but with time in hand he 
made no effort to do so. Accounts have been published* 


| of some remarkable performances of recent locomotive engines, 


describing how unusually long and heavy trains have been 
hauled for considerable distances at high speeds ; but unfortunately 
no information has n given concerning the horse-power 
developed. ‘lhe way in which the single driving wheel engine B 
maintained speed on the rising gradients equally with the coupled 
engines is worthy of particular notice ; and from long experience 
with different classes of engines the author is quite satisfied that, 
for express passenger work over a suitable road, single driving 


EXPRESS 


Fig. 12 ° 
Gy linders 18 


Engine 
inches 
Speed 60 miles per hour. 


Lbs. Lbs. 


LHP. 636-4 
160 a - 










oO oO 


wheel engines properly handled cannot be excelled. The rail wave 
caused by a single driving wheel engine is doubtless greater than 
that due to a coupled engine ; but the freedom in the working of 
the former more than compensates for this. The dynamometer 
and indicator horse-powers given in Table IV. are calculated from 
the observations at the ten fixed points on the line. The mean 
horse-power for each of the five engines A, B, C, D, and E, was 
calculated, from observations at 642 equidistant points on the 
outward and return journeys, and compared with that obtained by 
considering the ten selected points only. In every case the differ- 
ence between the horse-power calculated in these two ways was 
small, showing that the horse-power was subject to comparatively 
gradual alterations only. It is unnecessary to reproduce the whole 
of the lines drawn by the dynamometer; but for the sake of 
completeness one of these for a whole journey, together with a 
plan of the line drawn to the same distance scale and showing the 


Actual Running Time and Pull, and Weather. 
4 miles per hour. 
ASTLE TO TWEEDMOUTH. 


Belford 





Newcastle Morpeth Alnmouth 

~ to to to to 

=f er Morpeth. Alnmouth. Belford. Tweedmouth. 

PEs trial —" Weather. 

25 aa SERS! so) Peat | - Pull eat eae 

a? Running jin gaths Raming iin, gatns| Running in cathe ReVDIMe in ath 

me. lof aton. se jof a ton.| me. of a ton. of a ton 
1806, min, sec, min, see, min. sec. min. sec. 

A Oct.25  ..| 23 23 0 20 36 73 19 25 72 15 25 66 Newcastle to Belford, calm and dry; Belford, rain 
and sleet, then fair. Wind approximate velocity, 
4to5 miles per hour. Cold. 

B Nov. 8 > 108 20 80 gl | 18 55 103 1 10: Severe gale. Heavy driving rain and hail. North- 
east wind, approximate velocity at starting, 35 to 
40 miles per hour. Storm increasing to end of 
journey. Very cold. 

Cc N l 22 22 4 ly 49 82 19 78 16 29 77 Fine. Bright sunshine. Gentle breeze from west ; 
approximate velocity, 4 to 5 miles per hour. 

D Nev.l 2 7 7 19 50 80 17 ) is l4 44 79 Calm. Bright sunshine. No wind. 

EN 2 4 5 8) 19 57 72 19 21 S4 16 4 Fair. Bright sunshine. Calm west wind, changing 
towards end of journey to gentle breeze from 
north-west. 

Return JourNEY, TWEEDMOUTH TO NEWCASTLE. 

Tweedmouth Belford Alnmouth Morpeth 
~ to to to to 
: Belford. Alnmouth. Morpeth. Newcastle. 

= Weather. 

5 = Pull Pull :. | Pull : Pull 
35 ene in 64ths mn in 64ths agg in 64ths ee in 64ths 

Ime. of aton mmne. of aton., “™° lof aton. me. of a ton 

1896, min, sec. min, sec. mnin. sec, | min. sec. 

A | Oct.25 ..J 17 © 86 21 21 jl 19 48 | 72 “467 7 Fair. Rain when approaching Newcastle. Wind, 
approximate velocity, 4 to 5 miles per hour. 
Cold. 

B Nov. 8 16 58 87 17 58 s) 18 40 76 19 10 78 Severe gale. Heavy driving rain and hail. North- 
east wind. Storm moderating after leaving 
Tweedmouth. Very cold. 

C Nov.1 18 12 4 18 8 ”) 19 87 | 72 Is si Fine. Bright sunshine. No wind. 

D Nov. 15 17 25 84 18s 25 80 19 10 | 7% 1? 54 70 Bright sunshine. Calm and dry. No wind. 

E Nov.22 .. 20 34 100 1” 21 91 21 15 03 22 22 90 Fine. Bright sunshine. Gentile breeze from north- 
west. Calm at Alnmouth. 


TABLe IL.—Dimensions and Performance of live Express Locomotives. 


1 | Date of trial, 1806 

2 | Letter ofengine .. .. .. «. 

vi Weegee CR OMNNMRTEOM 6) ious iad Leese! ahs. oe 

{ | Weight of tender, mean for double journey, tons .. .. 

» | Total weight of engine and mean weight of tender, tons 

6 | Total weight of fifteen six-wheeled vehicles, tons .. .. .. 

7 | Total weight of engine, tender, and fifteen vehicles, tons .. 

8 Cylinder diameter, and length of stroke, in. .. ..  .. 

9 | Driving wheels, diameter, ft.in... ..  .. 

COMMER ORME. <6 ce Se ce, Se. oe: oh. een. 

lt_| Boiler pressure per square inch above atmosphere, Ib. .. 

a ES aaa ase 

13 | Diameter of boiler, ft. in... 

M4 | Length of fire-box, ft. in... 

15 | Number of tubes .. es 

16 | Diameter of tubes,in. .. .. .. 

l7 | Heating surface of tubes, sq. ft... 
18 | Heating surface of fire-box, sq. ft.. 
19 | Total heating surface, sq. ft. .. 
2 sw phesferathe-s\c a... ha, hee ae ee eae 
a Coal burnt per square foot of grate area per hour, lb. 
22 | Water used per square foot of grate area per hour, Ib. .. 
3 Water used perhour, Ib... .. .. .. «. o . 
24 | Coal burnt per hour, Ib... .. 0... 1... 
y | Coal burnt per hour per FHP... 1. wk ce vn oe te 
2 Water in tank, mean temperature for double journey, deg. Fah. 
27 | Water used per pound of coal for double journey, Ib. .. .. .. -- 
%8 Water used per pound of coal from water 212 deg. Fah. to steam 
: SINCERE Ss. hc a See. Se. nal SG ee ea se ok ee 
29 Steam per I.H.P. per hour from water 212 deg. Fah. to steam | 

5 Ce I TS Rat SG aa Sy da) ah ee Se os) 0 

> Water used per I.H.P. per hour, Ib. .. .. .. 
‘ Average I.H.P. for double journey, I.H.P. Gene Fo eeeel fee weak (ie 
Calorific value of coal; water evaporated per pound from and at | 
3 | w, pap Fah., ee, Ree Make Rise je kee Wie can,” ote, Se 
‘ ork done per 2 ant P . Fah., ft.-Ib. 
LO esaeeslesear tee ceetae tecperte 





Oct. 25 Nov. 8 Nov. 15 Nov. 15 Nov. 22 
A B C D 
89°500 46°950 50°&00 50°700 
25°345 32°478 83°394 34°810 
64°845 79°428 84°194 85°510 
186°500 186°500 186°500 186°500 
251°345 265°928 270°694 272°010 
18} x 24 19 x 24 20 x 26 19 x 26 
6.11} 7.74 7.9% 7.0; 
Coupled Single Coupled Couple i 
140 175 | 175 175 
10.3 10.7 11.6 $ 
4.3 4.3 4.4 4.3 
5.6 7.0 6.9 5.10 
206 203 225 £05 
3 1} 1} 1} 
999°7 1016°0 1220°0 1026°2 
104°0 13°0 121°0 110°0 
1103°7 1139°0 1341°0 1136°2 
15°0 20°7 19°6 17°0 
136° 400 109° 646 99° 965 110°958 
893°190 873°910 770° 260 €87°720 
13,397 °85 18,089 °93 15,097 °09 15,091°24 
2,046°04 2,269°67 1,959°33 1,886°28 
3°65 3°1 | 3°0; 3°11 
51°80 48°25 | 46°25 51°25 
654 | 797 | 7°70 7°99 
791 9°73 10°28 9°42 9°71 
28°87 80°26 30°01 28°54 30°19 
23°87 | 24°78 24°67 23°33 | 24°84 
560°35 729°20 643°30 | 645°90 606°50 
| 
15°32 15°02 14°85 | 15°04 15°11 
640,510 | 795,228 | 705,027 | 746,836 662,951 
0°2564 | 072585 | 078205 | 0°2964 | 072498 











that has been exerted over a distance of 655 miles was developed 
J engine B on its outward trip, being no less than 753, ‘The 
Same engine in returning to Newcastle accomplished the journey 





curves, is given in Figs. 1 to 4. The ratio between the indicated 


“* See account of a Caledonian engine in THE ENGINEER of February 
25th, 1898, and other articles by Mr. Charles Rous-Marten. 





Speed 56 miles per hour 


LH.P. 665°4 





ho-se-power and that obtained from the dynamometer is not always 
the same, and depends upon a number of factors, The train may 
be gaining or losing speed, or travelling at a constant velocity at 
| the time the indicator diagram is taken ; also the frictional resist- 
| ance of the engine and tender, or of the carriages, may vary in 
| different ways with the speed, atmospheric conditions, &c. Finally 
| the resistance offered by the train will obviously be affected by the 
sarticular nature of the road, whether curved or straight, level or 
inclined, at the points where the indicator diagrams are taken. 
Usually, however, the ratio between the two horse-powers did not 
vary much. On an average the dynamometer horse-power was 
| equal to approximately 64 per cent. of the indicated horse-power. 
| Thus about 36 per cent. of the driving power was absorbed by 


LOCOMOTIVES. 


E. 2224 November J896. 
X 24 tnches stroke. 


diameter 


Speed 49 miles per hour 
I.H.P. 603-3 


Lbs. 





| the engine and tender ; and it would appear that, using the con- 
tinuous dynamometer record in conjunction with the compara- 
tively few indicator diagrams, a fair approximation to the true 
mean horse-power developed during the journey has been 
obtained. 

Effect of stoppages.—\t might appear at first sight that a simple 
calculation would give the extra work which a stoppage entails. If 
the total weight of the train be known, and also the speed at which 
it is moving just before steam is shut off and the brakes applied, 
the amount of power which is wasted frictionally while the train is 
being brought to rest can be determined exactly. But only in an 
exceptional case could this waste of power represent exactly the 
extra work resulting from a stoppage. On one occasion, a train 
weighing 266 tons and travelling at a speed of 37°5 miles per hour 
was compelled to stop, owing tosignal. The work stored up in this 
train before the signal was about 12,572 foot-tons, which would be 
sufficient to lift a locomotive and tender weighing 80 tons to a 
height of 157ft. The work stored up in the train itself, exclusive 
of engine and tender, was about 8816 foot-tons. To compare this 
| with the power exerted in drawing the train, an instance may be 
| taken in which the mean pull on the train for a complete journey 
| was 1°354 tons. Here the above amount of work, 8816 foot-tons, 
would have sufficed to maintain this train at a speed of 37°5 miles 
per hour for a distance of 8816 +1°354=6512ft., or about 1°2 mile. 
In other words, the power spent by an engine in hauling the train 
for a distance of 60 miles is only about fifty times the amount of 
work disappearing when from any cause the train is brought to 
rest. Again, if an engine and train, weighing 266 tons end 
travelling at the rate of 50 miles per hour, are stopped by signal, 
the work stored up in them before the stoppage would be about 
one-twentieth of the power required to haul the train a distance 
of 60 miles, or sufficient to haul the train a distance of three miles 
at an express speed of 50 miles per hour. It is not possible to 
| determine completely the effect of a stoppage without recourse to 
| experiment. The effect cannot be calculated beforehand, since 

there are several uncertain factors—such as the manner in which 

the train resistance varies with the speed--upon which depends 
| the extra work performed. Suppose a train runs at express speed 
| between two points P and Q on the line, and that the amount of 
| power spent while the train is passing between them is known 
| from the dynamometer curve and the indicator diagrams. Suppose 
| also that the train is again made to traverse the same distance, 
| under weather conditions as nearly as possible the same as before. 
| Let the speed on passing P and Q respectively be the same as in 
| the first case ; but suppose the train has been slowed or brought 
| to a standstill somewhere between these points. If dynamometer 

curves and indicator diagrams were taken during this second 
| journey it would be directly possible to find the extra amount of 
work for which the delay or stoppage was responsible. It is 
obvious that such a trial would only rarely be possible in practice. 
If the performances were compared between the two points on 
two different days, on the first of which the train at express 
speed throughout, and on the second with an intermediate stoppage, 
an allowance would have to be made for the effect of varying 
atmospheric conditions upon the train resistance. For this reason 
alone an uncertainty is introduced which it would be difficult to 
eliminate completely. Suppose that on these two different days 
the speed for some distance before P and for some distance beyond 
Q were the same for both trips, but that the pull on the first day 
were uniformly higher than on the second ; it would then be possible 
to predict with a high degree of probability what the form of the 
dynamometer curve between P and Q would have been on the 
second day if there had been no stoppage. By comparing this curve, 
which would be simply the first-day curve between P and Q having 
the pull decreased in a constant ratio throughout, with that actually 
observed, the extra work due to the stoppage could be immediately 
calculated. It is only occasionally that the effect of changed 
atmospheric conditions can be estimated in this way. In the 
majority of cases only a rough estimate of the effect of a stoppage 
can be obtained. Delays by signals cannot be avoided ; but it is 
clear from the above considerations that checks and stops to heavy 
express trains are not only a source of much delay, but also 
involve the expenditure and waste of a considerable amount of 





Fig. 6 shows the pull and speed curves between Newcastle 
and Morpeth on two different days. The dotted curves refer to 
arun in which the train was stopped by signal about two miles 
from the starting point. Fig. 5 shows the full-size dynamometer 
record and speed for 24 miles, including this stop. The full curves 


| on Fig. 6 refer to a journey from Newcastle to Morpeth performed 


without astop. Fig. 7 gives the pull and speed curves for two 
journeys from Belford to Tweedmouth. The dotted curves here 
correspond with the trip when the train speed, owing to signal, 
had to be reduced from 56 to 29 miles per hour near Crag Mill 
level crossing. 

It would take a long time to exhaust the number of useful ex- 
periments that could be made in connection with the working of 
different classes of express passenger engines, differing in the 
dimensions of their essential parts ; and_the author hopes that the 
information given in this paper may lead to further research. The 
exigencies of express passenger traffic require that an express loco- 
motive should work in a way that is satisfactory in the widest 
possible sense. There are many variations possible in the mode of 
construction, the effect of which cannot be determined without 
systematic investigation. 








Sponey iron is an active agent in removing organic 
matter from water, and also has a softening effect ; hence its use in 





a well-known form of domestic filter, 
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LAUNCH OF THE JAPANESE BATTLESHIP 
SHIKISHIMA. 


Tuosr of our readers who are interested in and take 
count of home and foreign naval matters will probably 
remember that in our issue of April 2nd, 1897, we announced 
that the Thames Ironworks and Shipbuilding Company had 
within the previous two months contracted to build for the 
Japanese Government a still larger and more powerful battle- 
s 1ip than the Fuji—built for it by the same company—which 
we fully described and illustrated in a preceding issue 
March 26th, 1897—of this journal. This new ship, now 
named the Shikishima, the first keel plate of which was laid 
in the second week of April, 1897, on the same slip as that 
previously occupied by the Fuji, and which in launching 
weight—8250 tons—is heavier than any previous vessels of 
her class that ever went down the “ways” in any shipyard 
in the world, was on Tuesday last, November Ist, most 
successfully launched into Bow Creek. 

As we note in the brief particulars we gave of this fine ship 
iu our last issue that some discrepancies occur in connection 
with her principal dimensions, we now give the actual figures 
last furnished by her builders, which are as follows :—Length 
between perpendiculars, 400ft: length over all, 440ft.; 
breadth, extreme, T5ft. Gin.; draught, mean loaded, 27ft. 3in.; 
displacement at load draught, 14,950 tons. From these 
figures it will be seen that the Shikishima when completed 
for sea will be the largest and most powerful battleship afloat, 
seeing that the largest vessels of her class in the British 
Navy are but of 14,900 tons displacement when their bunkers 


are filled with 900 tons of coal, leaving but 14,000 tons for the | 
weight of the vessel, her machinery, armament, &c., whereas | 


the new Japanese battleship, with her 14,950 tons displace- 
ment, and a coal-carrying capacity of 700 tons only, will have 


250 tons more weight in her hull, engines, and armament, | 


&2., than vesgels of the Majestic class. Being intended for 
the home service of the ‘‘ Empire of the Rising Sun,” and not 
required to carry the Imperial flag to distant parts of the 
world, the decrease in the ccal-carrying capacity of the 
Shikishima has enabled an additional weight of material tc 
be worked into her construction, and thus made her in 
defensive, as her armament will be in offensive power, one 
of the most formidable armourclads constructed for any navy. 

The new battleship, which has been designed by Mr. George 
C. Mackrow—the veteran naval architect of the Thames 
Ironworks Company—and his staff, is built on the bracket 
frame system, with wing passages at the sides, which will be 
used for coal stowage. Her bottom, which is cellular, is con- 
nected with water-tight flats at both ends, practically making 
her a doubled-bottomed ship throughout. For side protec- 
tion the ship has an upper and lower armour belt of Harveyed 
nickel steel; the lower belt, Sft. 2in. in depth, extending 
from stem to stern, is 9in. thick throughout the length of the 
machinery and magazine spaces, tapering to din. thick at the 
ends. The upper belt, for the protection of the gun battery, 
and which covers the sides for 250ft. in length amidships to 
the height of the main deck, and encloses the two barbettes, 
is of 6in. armour. Within the main or lower armour belt, 
and rising from its lower edge to a height of 2ft. Sin. above 
the water-line, is a complete armoured steel deck extending 
from stem to stern 2}in. thick, an extra plate 1}in. thick 
being worked on the slopes of this deck within the citadel, 
making a thickness of 4in. of steel at these parts; further 
deck protection is also afforded by the main deck being com- 
posed of plates lin. thick in the way of the citadel. 

At either end of the 250ft. armour belt, which forins the 
sides and determines the length of the citadel, and on the 
centre line amidship, are placed the two barbettes, which, 
circular in form and protected with 14in. armour, rise from 
the protective deck to about 4ft. in height above the upper 
deck, curved athwartships steel bulkheads being worked 
between the decks from the barbettes to the ship's sides. 

The armament of the Shikishima consists of four 12in. 
10-calibre breech-loading guns, two being in the forward and 
two in the after barbette: fourteen 6in. 40-calibre quick- 
firing guns, each mounted in a casemate armoured with Gin. 
Harveyed nickel steel; eight casemates being on the main 
deck, and six on the upper deck; all made water-tight on 
their inner and outer sides, thus serving to protect the gun 
crews frcm explosive shells entering between decks, and pre- 
venting water finding its way there through a damaged gun 
port. In addition to the above-detailed guns, there are 
twenty 12-pounder quick-firers on the upper deck, and twelve 
3-pounders distributed on the upper and main decks, military 
tops, and on the bridges. There are also fitted five 18in. 
torpedo tubes, one forward above water and four submerged. 

The propelling machinery of the Shikishima is being 
supplied by Messrs. Humpurys, Tennant, and Co., of Dept- 
ford, the same eminent firm who engined the cruiser Yoshino, 
of Yalu fame, and the battleship Fuji previously mentioned. 
It consists of two independent sets—in separate engine-rooms 

of the firm's now well-known type of three-cylinder triple- 
expansion engines, which will be of 14,500 indicated horse- 
power, and have cylinders 34in., 53in., and 84in. diameter 
for high, intermediate, and low-pressure respectively, with a 
piston stroke of 4ft., the cylinders being each carried in- 
dependently by cast iron supporting columns at the back, 
and forged steel columns in front; the crank shaft-bparing 
brackets by which the columns are carried being of cast steel. 
The crank shafts, which are in three parts, and intercHange- 
able, are of steel, 16in. diameter, and hollow; the propeller 
shafting is of the same material, 15in. diameter; and the 
thrust blocks are fitted with horseshoe collars lined with 
white metal. Each set of engines drives a three-bladed 
screw propeller 17ft. diameter and 18ft. pitch, with gun-metal 
boss and manganese bronze blades; the set of engines has 
one air pump 24in. diameter, driven independently, and one 
brass condenser with a tube-cooling surface of 7750 square 
feet. The circulating water is supplied by independently- 
driven centrifugal pumps, which are arranged to clear the 
ship of water in case of flooding. 

Steam is supplied by twenty-five water-tube boilers of the 
latest improved Belleville type, having an aggregate heating 
surface of 37,936 square feet, each boiler being made up of 
seven or eight elements—there are two sizes—of 44in. 
diameter tubes. In each boiler uptake is fitted an ‘“‘ econo- 


Fuji—the steering engines for working it being in duplicate, 
placed in separate water-tight compartments, as now adopted 
in ships of the class in the British Navy. These engines will 
| be controlled, as in the case of the Fuji, from five different 
| stations in the ship; the controlling of the steering gear 
| from these stations being maintained by hydraulic telemotors, 
| the principle of construction and action of which was 
described and illustrated in our issue of December 18th, 1896. 
| The ship has two military masts, with double tops to each ; 
| the lower for fighting purposes and the upper for search- 
lights and signalling. She will be lighted throughout by 
electricity, the installation—-supplied and fitted by the 
Thames Ironworks Company —consisting of six search-lights, 
with 24in. diameter projectors and Mangin mirrors. Four 
dynamos, with their driving engines, three of 400 ampéres 
and 80 volts, and one of 200 ampéres and 80 volts, supply 
the current, about 700 incandescent lamps being used in 
lighting the ship. 

The Shikishima, being intended for a flagship, will be 
manned by a crew of 741, which will include an admiral and 
thirty-eight officers, accommodation for the latter being 
provided on the main deck, the admiral’s quarters being 
right aft, his saloon, a capacious apartment, looking out on 
to the stern gallery or walk. Forward of this saloon are 
the ward and dining-rooms, and on either side of the ship 
forward of these are the officers’ cabins. In connection with 
these apartments it is to be noted that, wherever possible, 
wooden fittings have been substituted by steel or other 
metal, the bulkheads dividing the cabins being of corrugated 
sheet steel, and the panelling of steel plates japanned. The 
crew are berthed in the fore part of the ship, mess accommo 
dation being provided for the whole ship's company at one 
sitting. 

Thirteen boats will be carried by the new battleship, which 
will include two torpedo vidette boats of British Admiralty 
| type, 56ft. long, fitted with Thames Ironworks water-tube 
| boilers; these boats will carry two fish torpedoes each in 
| dropping gear, and a 24-pounder Hotchkiss gun in the bow. 
| The anchor gear of the ship is of Messrs. Harfield and Co.'s 
manufacture, adapted to 24in. cables. The large anchors, 
| four of which are carried, cach weighing about six tons, 
being of Admiral Inglefield’s latest improved pattern, with 
several smaller anchors of Admiralty pattern. 

As the Shikishima is, as we have previously said, the 
heaviest vessel of her class that ever went down the ways in 
any shipyard, viz., 8250 tons, and her overall length 440ft., 
the following facts in connection with her launch will, we 
think, be interesting : 

The ship being about 2250 tons heavier than H.M.S. Albion, 
launched from the same shipyard in June last, a massive 
cradle and substantial launching wavs were necessary to 
ensure the ship's safe transport to the waters of Bow Creek, 
which is not more than 200ft. wide at the end of the slipway. 
The launching ‘“‘ ways” provided, the lower or “ ground,”’ 
and the upper or “sliding ” pieces, were in this case 420ft. and 
330ft. long respectively; the former being of elm and the 
latter of pitch pine, both being 5ft. wide and laid 25ft. apart 
from centre to centre. The cradle which carried the ship 
down to the water weighed 300 tons, so that about 8550 tons 
would be the deadweight on the ground ways—or some 25 
tons pressure per square foot of their surface-——which served 
as rails over which the ship had to be guided and transferred 
to the water. The declivity of the ways was jin. to the foot, 
and the weight on the foremost poppits when the ship com- 
menced to lift was 1400 tons. The launch of this splendid 
ship was in every sense a great success, as she took the 
water without the slightest hitch—a feat seldom achieved 
with abnormally heavy ships. In addition to the anxieties 
attending her launch in such a narrow waterway, great 
expense had to be incurred in effecting it, its cost, including 
labour, materials, &c., approaching £8000. 
| As announced in our last issue, in view of the great and 
| terrible disaster which attended the recent launch of H.M.S. 
Albion at the Thames Ironworks’ shipyard, the launch of the 
| Shikishima was made a relatively very quiet affair, ordinary 
| visitors and most of the company’s workmen being excluded 
|from it. Favoured, however, with a fine day, a goodly 
| number of specially-invited guests were present to witness 
the launch, the majority of those on the launching stage 
hailing from the *‘ Empire of the Rising Sun.”’ The launching 
ceremony—the same as in the case of the Fuji, described 
in our issue of March 26th, 1897—was gracefully performed 
by Madame Kato (wife of his Excellency the Japanese 
Minister), who, with a vigorous blow of the silver knife, cut 
the silk-bound cord holding the weights, which on falling 
knock away the dogshores and release the ship. On a 
slight application of the hydraulic power provided the ship 
began to move steadily down the ways, the time occupied in 
her taking the water after movement commenced being 
little more thana minute. She was launched in plate slings 
instead of the launching gear being connected to the ship, 
as is usual, and the depth of water required for the purpose 
of the launch was 33ft. 

The ship has been built under the immediate superintend- 
ence of Mr. Clement Mackrow, the able shipyard manager 
and constructor to the Thames Ironworks Company, who also 
had sole charge of the launching arrangements, and who, 
with his assistants, is to be sincerely congratulated on the 
very great success attending their onerous duties. 




















A HALF-YEAR’S RAILWAY ACCIDENTS. 


THE returns of accidents and casualties, as reported to the 
Board of Trade by the railway companies in the United 
Kingdom during the first half of the present year, have just 
been issued. Accidents to trains, rolling stock, permanent 
way, &c., caused the death of 14 persons and injury to 343. 
During the corresponding period in 1897 there were 22 killed 
and 224 injured. Of the 14 persons killed and 343 injured 
during the first six months of this year, five passengers were 
killed and 217 passengers and two servants were injured in 
collisions between passenger trains or parts of passenger 
trains; five passengers and three servants were killed, and 
76 passengers and nine servants were injured in collisions 





miser,”’ or feed-water heater, made of 23in. diameter tubes 
connected at their ends by junction boxes in the same way | 
as the ‘elements’ of which the boilers are composed, which | 
heater delivers the feed-water to the boiler at a temperature | 
of 260 deg. The boilers, which have a total grate surface of | 
1141 square feet—there being but one fire-grate to each—will | 
be worked at apressure of 270 1b. per square inch, which is | 
reduced at the engines to 210 lb. 

The Skikishima will be steered by means of Cameron’s 
patent self-regulating steering gear—previously described and 
illustrated in our pages, it being the same as fitted to the 





between passenger trains and goods or mineral trains, light 
engines, or other moving vehicles; 15 servants were injured 
in collisions between goods trains, light engines, or other 
moving vehicles; four passengers and one servant were 
injured in collisions between trains and buffer-stops or 
vehicles at rest, caused by trains running into stations at too 
high a speed ; four passengers and one servant were injured 
by collisions between trains and buffer-stops, &c., from 
causes other than the above; two passengers and two ser- 
vants were injured by passenger trains or parts of passenger 
trains leaving the rails; one servant was killed and three 


ee 


servants were injured by goods trains or parts of goods 


light engines, &c., leaving the rails; one servant was tains, 
by a train running into an obstacle on the line: one = 
’ Vant 


was injured through the bursting of a tube of an 

and one passenger and four servants were injured . e ; 
dents arising from the failure of rolling stock- whe 2 Acci. 
axles, &e. ls, tires, 

Altogether, the number of persons killed and jp; : 
the course of public traffic was as follows: Pee “i 
From accidents to trains, rolling stock, permanent vee 
ten killed and 304 injured ; by accidents from other tay 
56 killed and 538 injured. Servants of companies a x 
tractors: From accidents to trains, rolling stock, eee = 
way, &c., four killed and 39 injured ; by accidents treme ein 
causes, 221 killed and 1773 injured. Persons passin : = 
railways at level crossings, 28 killed and 16 injured — 
passers, including suicides, 201 killed and 78 injured: per oud 
on business at stations, Kc., 26 killed and 49 ‘injured n 
total is 546 killed and 2797 injured. It is remarkable h “ 
closely these figures correspond with those for the similas 
period last year, when there were 563 killed and 2961 injured, 

In addition to the above the following mishaps to rolling 
stock and permanent way were reported, viz. :—One oun a 
the bursting of boilers or tubes, &c., of engines; three —. 
of the failure of machinery, springs, &c., of engines: 200 
failures of tires; 74 failures of axles; three failures of 
couplings ; one case of the failure of a bridge; 156 failures 
of rails; four cases of flooding of portions of the permanent 
way; three cases of slips in cuttings or embankments: and 
two cases of fires at stations. : 

Of the 200 tires which failed, nine were engine tires five 
were coach tires, 22 were van tires, and 164 were w agon tines: 
119 of these tires were made of iron, and 81 of steel ; six of the 
tires were fastened to the wheel by Gibson's method, and one of 
them left the wheel when it failed; three by Mansell’s method 
one of which left the wheel when it failed; 134 by bolts o, 
rivets; and 57 by other methods, two of which left the 
wheels when they failed ; 12 tires broke at rivet holes, 70 jn 
the solid, and 118 split longitudinally or bulged. 

Of the 74 axle failures, 36 were engine axles, viz., 29 crank 
or driving, and seven leading or trailing; six tender axles: 
three coach axles ; and 29 wagon axles. Of the 29 crank or 
driving axles, nine were made of iron and 20 of steel: th. 
average mileage of the nine crank or driving axles made of 
iron was 289,268 miles, and of the 20 crank or driving axles 
made of steel 284,216 miles. 

Of the 156 rails which broke, 43 were double-headed, §} 
were single-headed, two were bridge rails, and 30 were 
Vignoles’ rails; of the double-headed rails, 25 had been 
turned; four rails were made of iron and 152 of steel. 








MANCHESTER ASSOCIATION OF ENGINEERS, 

AN interesting paper on ‘‘ Some Points in Modern Steam Engine 
Practice’ was read before the members of the above society at 
their meeting on Saturday, by Mr. Henry Hodgson, of Guide 
Bridge. Dealing with the present type of engine most generally 
in use—the horizontal and the vertical—Mr. Hodgson advocated 
the latter as the best, on the ground of reduced wear and tear, 
lessened friction, more economical results, and, on the whole 
diminished cost on capital account. Of all the important 
parts forming a steam engine, there were none of greater 
importance than the valves for the emission and eduction 
of steam, and the Corliss, since its introduction, bad become 
very popular in this country. In his opinion, however, as 
the result of long experience, whilst the Corliss valve might, 
for the governing cylinder, be the best, it was, beyond this 
cylinder, positively the worst of any of the leading types at 
present in use. With regard to pistons, he considered that the 
Ramsbottom type contained all the requisite essentials, whilst it 
possessed advantages of lightness, simplicity, cheapness, and in 
munity from accident to an exceptional extent. Wide differences 
of opinion prevailed as to the designing and arranging of suppl) 
pipes between the boiler and the engine, but he would advocate 
that in all cases the pipes should rise from the boiler to the engin: 

even if this entailed a vertical drop pipe at the engine end 
with a sufficient rise to ensure that when no current was passing 
through the water formed by condensation would run_ back 
through the junction valve into the boiler. He thought it wasa 
mistake to make steam pipes of the size generally adopted, and it 
was better to err on the side of constructing them too small than 
too large. In his opinion the designing and arranging of steam 
pipes, either from the boiler to the engine, or of the pipes that cot 
nected the cylinders of an engine together, received nothing like 
adequate attention, and no special care seemed to be taken 
to keep them free from places for the lodgment of water. 
With regard to steam jacketing, which generally was not 
so much for the purpose of re-heating the steam in the 
cylinders as of drying the surface of the metal exposed to th 
action of the steam, he believed it to be of service where the 
highest economy was aimed at, but the great stumbling-block in 
the way of its adoption was, no doubt, the cheapness of fuel in the 
immediate district, which induced many engineers to decide that 
the saving effected was not worth the expense. This, however, 
was a short-sighted policy, and was one factor in the argument 
that English engineers were being left behind in markets that were 
once their own. In course of a discussion following the reading of 
the paper, Mr. G. Saxon remarked that one reason why steam 
jackets were not meeting with so much favour at present was the 
defective way in which they had been designed in the past. Mr. 
Day observed that in the case of horizontal engines the question of 
drainage was an important one, and the Corliss valve was worth 
putting on, if for that reason alone. Mr. Watson said that unless 
the steam pipe were very short it was generally inconvenient to 
carry out the arrangement of drainage suggested by the author, 
even were it desirable to do so, which he did not think was the 
case. 








Lioyp’s REGISTER OF BriTiIsH AND ForeteN SHipriNe.—Mr 
S. J. P. Thearle, who was recently appointed principal surveyor to 
Lloyd's Register of Shipping for the Tyne district, was presented 
on the 29th ult. by his colleagues in the Glasgow office with a 
testimonial of their esteem and regard in the form of a handsome 
standard reading lamp and dinner gong. Mr, I’. J. Todd, the 
principal surveyor in Glasgow, in a few well-chosen remarks made 
the presentation on behalf of himself and his colleagues, Mr. 
Thearle left on the 31st ult. for Newcastle, to take up his new 
appointment in the Tyne district, 


New CRrvIsER FOR ITaLy,—It is stated that the Italian Govern- 
ment has authorised Messrs. Ansaldo, of Genoa, to sell to the 
Argentine Government the cruiser Garibaldi, which was built by 
them for the Italian Navy ; under its new flag it takes the name 
of Pueyrredon. The Italian Government has at the same time 
ordered a new Garibaldi from Messrs. Ansaldo, the construction of 
which is to be pushed forward with great rapidity. It is said the 
new Garibaldi is to resemble the old one in all respects excepting 
one important particular. The boilers are to be of the Niclausse 
type, instead of the Belleville. This fact would appear to acco 
very indifferently with the statements recently circulated that 
the Belleville boiler has been definitely adopted by the Italien 
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LETTERS TO THE EDITOR. 


hold ourselves responsible for the opinions of our 
(We do ” correspondents.) 





HOUSE CISTERNS. 


Your view of providing a cistern to reserve water in the 
for a time of need appears to have the approval of all your 
house ypdents up to the present time ; none seem bold enough to 
Ce tbat there is no need of a cistern with the constant supply. 
anew, Se ‘tember 16th, ‘* fully agrees with ‘ Aquarius,’” Septem- 
“ Be eto the necessity of cisterns, whilst he seeks to displace 
ed all pressure cistern which ‘‘ Aquarius” would employ, and 
ps0 2 a large one with an attendant, or, what he thinks is still 
in, preferable, the adoption of the meter system. But Mr. 
part October 14th, objects to the meter, and proposes to measure 
ey ne. water used by means of two cisterns and a distributor, 
a will be more expensive than the meter, and much more 
ested, besides requiring a trained attendant, yet he con- 
pe to the testimony that cisterns are necessary. 
“a would judge that the education on this point is now com- 
Tlete—at any rate this much may be said, that those who once pro- 
Fiited the cisterns are now the most urgent to get them back, 
vat unfortunately the old type which the Royal Commissioners 
‘ondemned is again adopted, with a notice that they should be 
ie t clean; this will soon be forgotten. The one thing in favour 
athe old type cistern is its cheapness ; they can be had as thin as 
brown paper, no matter how long they last, like numbers of the 
fushing cisterns now in use, which may be termed water wasters, 
No one appears to have authority to demand a certain strength or 
a certain kind of store cistern ; this at present is quite optional, and 
no doubt will remain so unless the Royal Commission, who in 1895 
proposed the pressure cistern, should now think well to demand 


SIR 


its use. P - 
As one having a long _— experience of household water 


supply, and who has made every effort to unite the two extremes 
py securing all the benefits of the constant supply conferred on the 
metropolis by the Water Bill of 1871, without giving up the 


vistern entirely, will you kindly permit me to show by the accom- | 


illustration what I consider,to be the most simple and 


anying ° 
yo one which requires no 


«ficient system of houschold water supply 


attention, and for purity and economy cannot be surpassed’ The | 


communication pipe passes from the main to the bottom of the 
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A, cylindrical tank for water storage ; B, retaining valve ; C, float valve ; 
), air strainer ; E, warning pipe with flap valve ; F, open cistern for boiler, 
&c, supply purposes ; G, supply pipe from main ; H, stop cock: I draw- 
off cocks from main or cylindrical tank A. 


cistern, as shown by GG GGG, and is the only pipe required ; it 
both fills the tank and empties it. The draw taps being on this 
pipe admits of water being drawn from the main direct whilst it is 
“on,” and from the cistern when “off.” All the air admitted to 
allow the water to be drawn from the cistern must pass through 
the air strainer, thus excluding all impurities from the water. The 
astern may be placed in the roof as shown, or in an angle in an 
upper room, or any convenient place ; a supply can be taken from 
the upper part as shown, or from the top to supply an open cistern 
as shown, or in a higher position with the anti-back-draught 
ball-valve, his open cistern can be of any dimensions and used 
tosupply the hot water system, and the water for bath use if 
desired, I propose that the sealed pressure cistern shall be no 
larger than seal necessary ; there will then be no objection to 
empty the cistern occasionally, which is all that is required for 
cleansing ; whilst it might also be noticed that the water continually 
passing through to supply the open cistern maintains the freshness 
in the age cistern. R. H. 
October 22nd, 


Sik,—Your correspondent, W. Payton, puts the case between 
the sellers and buyers of water, as now existent, in a very lucid and 
just manner, and I was pleased to see that he also is of opinion 
that waste can only be prevented by measuring the water sup- 
plied by some means or other. He proposes for that purpose a 
kind of meter which includes in its construction a storage vessel ; 
the whole being assumed to be better and cheaper than a cistern 
plus a meter, taking both as the best of their type among those 
how on the market. Mr. Payton states, line 21: — “ But 
the use of an expensive measuring instrument for this purpose is 
attended with so many objections, that for small consumers, who 
do most of the mischief, it is altogether inapplicable.” As, how- 
ever, he does not state what these many objections are, it is 


impossible to form an opinion of their value. With your per- 
mission, I would say a few words on Mr, Payton’s proposition. 

If a storage of, say, 100 gallons is required, the total capacity 
of the divided cistern must obviously be 200 gallons, and two over- 
flow pipes are required, probably joined into one. The cover 
must, I suppose, be locked or sealed, so that water cannot be 
sypboned over from one compartment to the other, or water dipped 
out of the cistern, thereby obtaining it free of cost. When the 
two cistern valves and the distributor require repairing, how is 
this to be effected ! The whole apparatus must necessarily belong 
to the water company, and their staff must pass up through the 
house for examinations, &c., which is even more objectionable than 
their a is at present for the purpose of examining leaky 
taps, &c. 

As the distributor would most likely be at the top of the house 
close to the cisterns, so as to avoid long extra pipes from it to the 
cold and the hot-water cisterns, I fear it would eos be a very wel- 
come piece of extra labour for the servant or other person to have 
to mount the stairs to turn on the water whenever a fresh tank 
has to be filled. And if this changing of the distributor tank 
should be effected before required, in order to endeavour to save 
a journey to the top of the building, more water would, of 
course, be registered than what had been received. The whole 
combination appears to tbe a very imperfect meter, in a capital 
position for being tampered with, inac«essible to the owners, and 
requiring to be worked by the inhabitants, in place of being 
driven by the pressure of the company’s water. 

In my communication of the 7th inst, an obvious error occurred 
in the third line from top—-forty gallons in place of fourteen 
gallons. M. R. 

London, October 19th, 


THE INSTITUTION OF CIVIL ENGINEERS ENTRANCE 
EXAMINATION, 


Sirn,—I have before me the papers set by the Institu- 
tion this week in the examination for election of associate 
members. A friend, assistant resident engineer on one of 
the largest of the new harbour works at present in pro- 
gress in this country, went up for the examination, having 
| studied for many months with election to the Institution in view, 
devoting his spare time to the necessary reading and cramming. 
| On bis return from London he showed me the papers, and asked 

the ape question as to whether the problems set therein 
| could be considered a fair and proper test for a man brought up to 
| his profession by (1) the usual fines school training, and (2) prac- 
| tical experience of some years in the field and office on new works 
| connected with one of the leading English railways. 
| Sir, it is not so long ago since the Institution, as a public and 
| professional body, was said, rightly or wrongly, to have acquired 
| for itself a bad name by admitting to its fold men who had no real 
| qualifications, practice, or experience to justify their title to the 
| appellation of ‘‘ civil engineer.” Recently, however, rules and 
examinations have been put into force with the express and proper 
object of putting the Institution on a sounder and surer basis, at 
| the same time raising the status of the member, and putting him 
| at least upon a par with the legal and other learned professions. 
| All this is as it should be, but I would ask you, Sir, and throngh 
your columns a host of practical and earnest engineers, Are not 

these examinations being overdone! Particularly, is not the 
| practical side being lost sight of in favour of the theoretical ¢ 

The papers before me are remarkable, and whilst they reflect 

| great credit upon the clever men appointed as examiners, I entirely 
fail to see what after-benetit the inquirer will decive by having 
| solved, say, two-thirds of these problems correctly. True, he may 
be elected to the Institution, but the point is that not 5 per cent. 
of the engineers of this country, or any other, could pass this 
examination without long and special cramming, which resolves 
itself in due course into an absolutely negative result, being, in 
fact, a case with the large majority of ‘‘in at one ear and out at 
the other.” 
| _ I will quote just two specimens of the questions put to candi- 
| dates for this examination, and ask again if the profession as a 
body considers these examples of higher and abstruse mathematics 
| essential to the position and responsibilities of a civil engineer 
engaged upon railway, harbour, or other works, or in consulting 
practice. Their interest and advantages to wranglers and mathe- 
maticians with spare time may be admitted, but to the engineer 
whose work is his bread their utility must be questioned. Especially 
does all this reflect upon the Institution, for the object in becoming a 
member of that body is to receive particular and practical recogni- 
tion in the profession, the Institution being at once the head and 
foundation thereof. Yet these examinations as at present con- 
ducted can benefit neither the members nor the Institution, being 
essentially non-practical and theoretical in aim and scope, whilst 
they must keep away hundreds of men whose experience and work 
should otherwise qualify them for election. 

(a) ‘‘ What conclusions may be directly drawn from Euler’s 
formula, in regard to the relative strength of columns having the 
same dimensions, but constructed of such different materials as 
cast iron, wrought iron, and steel? State generally what are the 
conditions under which the formula would Gs nearly correct, and 
those under which it would be quite at variance with experiment.” 

(>) ‘A spiral spring supports a weight whose natural frequency 
of vibration is x per second. The point of support gets an up-and- 
down simple harmonic motion of amplitude a and frequency /f. 
Assuming only enough friction to still natural vibrations, what is 
the motion of the weight? What sort of results do we obtain for 
values f = 102, f=l'lna, f=092,f=O01ln?” 

I hold the position of a resident engineer constructing new works 
upon a great English railway ; I receive a fair salary, on have every 
reason to believe that thoseabove meare satisfied with the conduct of 
the work and the large sums of money involved therein. Having said 
this, I feel nosense of shame inadmitting that withoutreference books 
I could not solve either of the problems quoted above, nor the 
majority of those set in this examination. Further, I consider the 
time lost in having to ‘“‘get up” such subjects would have been better 
employed by young engineersin theactual practice of their profession 
pe in healthy physical recreation. I have the honour to belong to 
the Institution, but feel thankful I was elected upon the basis of 
works carried out, and béfore these examinations came into force. 
The importance of the subject must be my excuse for the length 
of this letter, and for trespassing so far upon your valuable space. 
I enclose my card, and should be glad t» see the matter discussed 
in your columns, Assoc, M. Inst, C.E, 

October 22nd. 
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HIGH-SPEED AIR PUMPS. 


Sir,—I have studied with much interest the drawing and 
description of the novel re air pump contained in the 
article in your last issue, entitled ‘‘ 
the United States Navy,” and as you have referred therein to the 
Edwards air pump, with which I happen to be well acquainted, I 
would like to point out certain features of the latter which 
differentiate it from the air pump described in the above-men- 
tioned artiele. 

The double-acting pump illustrated contains two sets of valves, 
the lower one of which is in such a highly inaccessible position 
that it wil! be impracticable to renew or examine the valves whilst 
the pump is runni One of the most important and advan- 
tageous features of the Edwards air pump is that there is only 
one set of valves, which are so situated at the top of the pump 
that practical experience has proved there is no difficulty in 
renewing them whilst running at full speed, without loss of either 
vacuum or water. 

I note that means have been provided whereby it is sought to 
render it practicable to run the double-acting pump with an un- 








usually small clearance, and whilst this object in itself is most 
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desirable, particularly in this design of pump, it is questionable 
whether the method adopted, entailing the use of numerous springs, 
will be conducive to reliability and immunity from breakdown. At 
high speeds a considerable shock wil] attend the entry of the flat- 
bottomed bucket irto the water, even with the maximum area of 
valve opening which it will be practicable to provide. 

In the double-acting pump, the flow of water into the barrel is 
almost entirely dependent upon a preponderance of presture in 
the condenser, the time available for its inflow being so infini- 
tesimally small that the effect of gravity in imparting motion to 
the water is practically negligible. 

In the Edwards air pump the passage of the water on to the 
top of the bucket is absolutely indeperdent of any considerations 
of pressure or gravity, the water being positively set in motion by 
the descending bucket, and projec throvgh the ports at a 
Prom | determined by the velocity of the bucket. The bottom of 
the Edwards bucket is of conical form, and therefore motion is 
imparted to the water gradually and without shock, and no matter 
at what speed the pump may be running the water is compelled 
to flow into the barrel at the velocity required to ensure that the 
normal quantity will be discharged at each stroke. 

It is perhaps needless in the face of these statements further to 
emphasise the fact that the very condition which is required for 
maximum ¢fliciency of operation of a condensing plant, viz., mini- 
mum difference of pressures in the condenser and air pump, is the 
one which is most likely to prevent the water in the double-acting 
pump from flowing into the barrel with the necessary rapidity, and 
that the difference in pressure which is sometimes relied upon to 
induce the water to flow into the barrel cannot exist concurrently 
with high efficiency. 

In the case of the ordinary types of air pumps the only alterna- 
tive to this detrimental preponderance of pressure in the condenser 
is a natural head on the water, which cannot exist concurrently 
with a free egress for the air. 

In the double-acting pump it is obvious that, so far as water is 
concerned, the inlet is more effective for the lower than for the 
upper portion of the pump, because when the bucket rises from 
the lower portion of the pump it commences to open the inlet port 
from the water edge of same, whereas when leaving the upper 
portion of the pump it commences to open the port from the air 
edge of same. Therefore, it seems reasonable to assume that the 
larger share of the water will be discharged through the bottom 
set of valves, which will consequently, and also by reason of the fact 
that they have to discharge against a greater head, be more hardly 
worked than the upper set of valves, which condition is particu- 
larly disadvantageous, as the bottom set of valves is inaccessible 
during the operation of the pump. If one of the bottom set of 
valves should fail the whole pump becomes entirely useless until 
the defect has been made good, which it is impracticable to effect 
without a stoppage. 

A serious defect lies in the fact that there is no water seal on 
the bucket during the down-stroke, and another bad feature is 
that if there be any clearance space whatever in the lower portion 
of the pump that space will be filled with comparatively high 
pressure air. The ideal condition for the maximum efficiency of a 
condenser is that the pressure be not greater than that due to the 
temperature, and, other things being equal, the ratio of the actual 
pressure produced to the pressure due to the temperature is a 
measure of the efficiency of the air pump. Until Mr. Fred 
Edwards invented his pump, no really successful attempt had been 
made to devise an air pump embodying those features which are 
essential to the realisation of the ideal conditions. Mr. Edwards 
is, I think, to be congratulated on having so completely succeeded 
in skilfully combining abnormally high efficiency with a degree of 
simplicity which will give his pump considerable practical and 
commercial advantages over the less efficient types which it is 
designed to replace. 

I trust you will consider that this demand on your valuable 
oe is justified by the lively interest which is now being taken in 
the problems connected with the long neglected and much mis- 
understood air pump. D. A. BREMNER. 
The Glen, Petersham, Surrey, October 26th. 





Sir,—In your issue of the 21st inst. you illustrate and describe 
an unusual form of air pump for the new destroyers U.S. Navy. It 
may be of interest to note that in Ewbank’s ‘‘ Hydraulics and 
Mechanics,” on page 262 is described a ‘“‘single valve forcing 
pump,” of a date previous to 1767 a.D., in which the same prin- 
ciple is adopted as in this air pump. I enclose a tracing of the 
illustration, in which will be seen a row of slots near the top of the 
barrel, through which water flowed when a vacuum had been 
formed in the barrel by raising the pump handle. 

I believe an air pump on the same principle, but placed hori- 





























zontally, was used by Messrs, Pollitt and Wigzell some years ago, 
and I think the same is described in D. Kinnear Clark’s bouk on 
‘* Mill Engines;” but not having a copy, I cannot be sure. ; 

It seems only reasonable that if air pumps can be made efficient 
with one valve, that it is a needless expenditure to put two, 
or even three, as usual. Personally, I have found great advantage 
in quiet running to accrue from doing away with the foot valve, 
and using bucket and head valve in high-speed air pumps, making, 
say, 300 or 400 revolutions per minute. The vacuum obtained is 
just as good as when a foot valve is put in, and the ae 4 is 
simplified. E. W. S. 
Barnes, October 25th. 





COMPOUND LOCOMOTIVE ENGINES. 


Sm,—In the description of the new three-cylinder compound 
locomotive recently built by the North-Eastern Railway Company, 
in your issue of the 14th inst., no mention is made of the angles 
that the two cranks moved by the two low-pressure cylinders form 
relatively to the crank belonging to the high-pressure cylinder. 

If the two low-pressure cylinders have their cranks at right 
angles to that of the high-pressure cylinder, and receive the 
exhaust from it through and by means of a receiver, then they 
may be viewed as two smaller cylinders dividing the function 
between them of one large low-pressure cylinder, and so violating 








the first and largest principle to be gained from compounding 
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namely, that the exhaust should be delivered from the high-pressure 
cylinder directly, and by the shortest possible length and area of 
passage, on to the surface of the piston of the low-pressure cylinder 
at the beginning of its stroke. If this is so, then it will doubtless 
lead to the same ‘‘ moderate success” that was obtained by the 
two-cylinder compound with cranks at right angles, and will reach 
the same goal—to be thrown on the scrap heap. 
If the cranks follow one another at the larger angle of 120 deg., 
the exhaust steam passing through a still larger receiver, meaning 
a further waste of the expansive power of the stream, proportionate 
to its larger size, it is likely that its fate will still be the same—the 
scrap heap. 
In taking these views, only the expansive force of the steam is 
considered, the gain in compounding above the alternate heating 
and cooling of the surfaces of the simple cylinder and its piston, 
with the consequent condensation and re-evaporation, is not taken 
into consideration. W. B 
Plymouth, October 24th, 





POSITION OF DRAUGHTSMEN. 


Str,—Many of your correspondents on this subject seem to be of 
the opinion that if a union of draughtsmen could be formed there 
would be better times for all ; but, as has been repeatedly pointed 
out ia your columns, the effect cf unions in ne wages is 
extremely doubtful. I am afraid the explanation of the low wages 
of many draughtsmen is to be looked for in the fact that the 
supply exceeds the demand. There are too many draughtsmen of 
a kind, and yet too few of the right kind. It is so easy to call 
oneself a draughtsman. 

Many young men, having completed their apprenticeship and 
passed some of the time in the drawing-office, are allowed, perhaps, 
to spend another year there as improvers, and they then consider 
themselves draughtsmen. Others, after their time is out, go 
through a short course at a technical college, and then they also 
try to get into a drawing-office. In fact, every year there are 
large numbers of young men becoming junior draughtsmen—more, 
I feel certain, than there is a demand for. 

The really good man, however, is hard to get—the man who 
is not only experienced in the ordinary sense, but who has profited 
to the full by his experience. That there is a demand for such no 
one can doubt who glances at your advertising columns. As you 
point out, the qualifications requisite in a really good draughtsman 
are very numerous. In draughtsmen, as in every other class, it is, 
after all, the man more than the education that is all important; 
and I believe the really good men, when found, are almost always 
now-a-days fully appreciated. Engineering employers of expe- 
rience who have attained any success know perfectly well that it 
is the very best economy to He good men, and that a few pounds 
spent per annum in the drawing-office in this way means hundreds 
of pounds saved in other directions. This, I am convinced, is wel] 
understood by all enlightened employers. 

But it is no easy matter to be a really good draughtsman, say of 
the type described in your leader of the 9th ult., and men, who by 
dogged perseverance and untiring energy—ordinary every-day 
qualities, some may say—have attained to this position, are all the 
more difficult to keep, because then they are more than ordinary 
draughtsmen; they are engineers in the best sense, and are 
frequently chosen for higher posts. Such men may or may not 
have been at college, but they have certainly never been, as it 
were, asleep at their work. They have been ever on the alert, and 
have conscientiously faced difficulties whenever met with, while the 
occasional monotony of their lives has been powerless to stop their 
steady progress. They have lost no opportunity of acquiring 
scientific knowledge on the one hand, be on the other, their 
common sense and tact in dealing with men have enabled them 
to learn pattern-making, moulding, machine work, and fitting 
from the foremen, who are virtually specialists in their own 
departments. 

A fitter gets, it may be, 353. per week within a year or two, or 
even less, after his apprenticeship is over, and very often he is a 
good fitter ; but then there is a demand for just such young fitters, 
and the possibilities of his wages increasing much more are very 
limited. He is probably the son of a workman, and when his time 
is out he is far more complete, in proportion to what is ultimately 
expected of him, than a draughtsman can be who is supposed to 
understand all branches, but whose possibilities, on the other 
hand, are greater. 

Of course I am trying to speak generally, and there are no 
doubt many men working now for miserably low pay in propor- 
tion to the quality of their work. They have been unlucky 
enough to go to the wrong market, but perhaps they may yet 
be more fortunate. The question is, of course, essentially a 
commercial one, and, taken as a whole, employers will engage 
men that pay them best. Asa rule, practical engineering is nct 
well paid when we consider the ability, education, and hard work 
required ; but it is paid the market value. The best of employers 
cannot pay more than this, and the market value of draughtsmen 
seems to me to depend, above all, on the number of each grade 
available. The great host of junior draughtsmen will just have 
to adopt a still higher view of the necessary attainments than the 
do at present. The first few steps of the ladder are oie, 
but there is room higher up. Before deciding to be a draughts- 
man, a young man should thoroughly realise that he has a very 
stiff fight before him to get, as it were, his head above the surface ; 
but the man who has the “‘ real grit” in him need not be dismayed 
by the advancing wave of the technically trained. 


October 31st. MANAGER, 





Sir,—“ Will Barrie” suggests ‘‘a society being formed to pro- 
mote draughtsmen’s interests.” This has been mooted years since 
by myself, and the result then met with was not encouraging. 
received some half-dozen replies, and there it ended. How many 
draughtsmen there are even in London and district I am not 
aware ; but there are many large firms in the North, Lancashire 
and Yorkshire, who employ over forty each. My advice is, inter- 
change of ideas—professional—acquire more commercial know- 
ledge, cultivate more generosity and independence among them- 
selves ; by so doing employers will feel you worthy of notice, then 
you will become factors in their establishments, not, as is usually 
the case now, cyphers. J. GILLAIRD, 

London, October 29th. 





THE NEW AMERICAN RAILWAY RECORD. 


Str,—Mr. Samuel M. Vauclain requests me to explain, on his 
behalf, that the numerous errors and discrepancies in the official 
report of the record run made from Camden to Atlantic City, the 
existence of which I was compelled reluctantly to point out, were 
due to inaccuracy on the part of the copyist who transcribed 
the original notes taken. Mr. Vauclain admits that the inaccu- 
racies in the table ‘‘no doubt exist,” and he sends me a revised 
table, in which I observe that all my suggested emendations of 
the figures, as originally forwarded, have proved correct. I 
cannot help remarking that it isa great pity that such important 
official records should besent abroad without being first duly collated 
and checked. C. Rovus-MARTEN, 

October 31st. 








THE opening meeting of the third session of the Self- 
propelled Traffic Association, Liverpool and District Centre, 
will be held on Wednesday evening, the 23rd inst., in the Arts 
Theatre, University College, Liverpool, when the report on the 
recent trials of motor vehicles for heavy traffic will formally 


LEGAL INTELLIGENCE. 


SUPREME COURT OF JUDICATURE.—COURT OF APPEAL, 
(Before Lonp Justice A. L, SmitH, Lord Justice RicBy and 
Lorb Justice CoLLIns.) 


THE MAGNOLIA METAL COMPANY AND OTHERS ?, THE 
SMELTING COMPANY, 

THIS was an application by the defendants for judgment or a 
new trial in an action tried before Mr. Justice Ridley and a special 
jury, reported in THE ENGINEER of July 15th. We take the 
following accounts of the proceedings from the J'imes :— 

Mr. McCatt, Q.C. (Mr. T. F. Hobson with him), appeared in 
support of the application, and said that the case raised a question 
between rival manufacturers of antifriction metal, a soft metal 
used for lining the bearings of machinery. It appeared that the 
plaintiff company or their pd eciconn i been manufacturing 
such metal for some years in England and America, first under a 
secret process, and subsequently under a patent obtained in Eng- 
land on June 3rd, 1890. In 1896 an action was brought by the 

laintift ox ry against the Atlas Metal Company, which had 
con established by persons who had been employed by the plain- 
tiff company as their agents in England. In that action it was 
held by Mr. Justice Collins that the plaintiffs were not 
entitled to the exclusive use of the word ‘ Magnolia,” and his 
judgment was affirmed by the Court of Appeal. 3 the meantime 
the defendant company had been formed to take over a similar 
patent, and the plaintiff company had obtained from Mr. Justice 
Vorth an injunction restraining the defendants from making use of 
the word ‘‘ Magnolia” in connection with the manufacture of their 
metal during the currency of the plaintiffs’ patent. In 1897 an 
order was made by Mr. Justice Kekewich removing from the 
register of trade marks all the plaintiffs’ trade marks except 
the magnolia flower. In January, 1898, Mr. Justice Romer 
declared the plaintiffs’ patent to be void. The defendants then 
thought that they were entitled to continue the manufacture of 
their metal under the name of Magnolia, and proceeded to do so. 
The plaintiffs brought this action, in which they sought to restrain 
the defendants from using the word ‘‘ Magnolia” and from passing 
off their metal as the plaintiffs’ metal. In answer to questions put 
by the learned Judge at the trial, the jury found (1) that up to 
the time of the judgment of Mr. Justice Collins, in November, 
1896, ‘‘ Magnolia” did mean the manufacture of the plaintiffs ; (2) 
that the metal made by the defendants was not agg 7 and com- 
mercially the same as that made by the plaintiffs ; (3) that the 
defendants did not use the name so as to pass off their meta! as 
the actual metal of the plaintiffs, although they did use the name 
so as to pass off their metal as similar to that manufactured by the 
plaintiffs. t 
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Mr. Justice Ridley, after hearing argument, on further 
consideration granted injunctions restraining the defendants from 
advertising themselves as manufacturers of Magnolia metal, and 
from representing that the metal manufactured by them was 
Magnolia metal, without distinguishing clearly their metal from the 
plaintiffs’ metal, and also restraining them from representing that 
their tandem ‘‘C” metal was the same as Magnolia metal. The 
defendants now asked for judgment on the grounds—first, that on 
the evidence there was no case to go to the jury ; secondly, that 
on the findings of the jury judgment ought to be entered for the 
defendants ; thirdly, that, if the verdict was taken in the sense in 
which the plaintiffs proposed to take it, it was —_— the weight 
of evidence. The first answer of the jury must be taken to mean 
that since 1896 the plaintiffs had no exclusive right to the use of 
the word ‘‘ Magnolia,” and it followed that the plaintiffs had no 
right to restrain the defendants from using the word ‘‘ Magnolia ” 
unless they could prove special damage, as laid down in “‘ White 
v. Mellin” (1895, A.C. 154). The plaintiffs’ patent having been 
declared void, and all their trade marks having been removed 
except only the magnolia flower, the defendants now had the right 
to manufacture their metal, which was chemically the same as 
Magnolia metal, and to call it by that name. The defendants, 
therefore, were entitled to judgment. 

Mr. BovsFIELD, Q.C., and Mr. R. NEWTON CRANE appeared for 
the plaintiffs, and argued in support of the judgment of Mr. Justice 
Ridley. With regard to the decision of Mr. Justice Collins 
in the previous action against the Atlas Company, it was to 
be noticed that, though the learned Judge negatived the 
right of the plaintiffs to the exclusive use of the word 
‘*Magnolia,” he granted a limited injunction inst the 
defendants restraining them from passing off their goods 
without clearly distinguishing them from the plaintiffs goods. In 
the first place, assuming that the plaintiffs had no exclusive right 
to the use of the name “ Magnolia,” the plaintiffs were entitled. to 
maintain this action in accordance with the law laid down in the 
Yorkshire Relish case, ‘‘ Powell +. Birmingham Vinegar Brewery 
Company.” (1894, A.C., 8). If then defendants were maki 
Magnolia metal, they might call it by that name. But the secon 
answer of the jury found that the defendants’ metal was not 
Magnolia. That answer was in the plaintiffs’ favour. The de- 
fendants were not entitled to off as Magnolia that which was 
not Magnolia at all to the plaintiffs’ injury. In the second place, 
the plaintiffs had a right to the exclusive use of the word 
‘* Magnolia.” It wasa mistake to assume, as the defendants did, 
that the first answer of the jury was a finding that Magnolia now 
meant something different from what it meant in 1896. For some 
time after that date the defendants, even while they manufactured 
their metal and professed that it was the same thing as Magnolia, 
did not venture to call it by that name. For years they called it 
Tandem “C” metal, but recently they had turned round and 
called it Magnolia. The judgment of the learned Judge was right 
and ought to be affirmed. 

Lorp Justice A. L. SmitH: This is an ee by the 
defendants to enter judgment for them upon the ground that, 
upon the findings of the jury, they are so entitled, and for relief 
upon other alternative grounds, which I will not consider, for in 
my judgment the reasons which I am about to give show that the 
findings of the jury entitle the defendants to judgment. In order 
to disentangle the case it is necessary to ascertain clearly what is 
the cause of action the plaintiffs seek to make out, and that, in 
my opinion, has been lost sight of in the arguments on behalf of 
the plaintiffs, and the relevancy of the answers of the jury to 
that cause of action. It is admitted by the plaintiffs that they 
have established no cause for action against the defendants for 
defamation of their goods, for the simple reason that the plaintiffs 
have given no evidence of special damage, without which this 
cause of action is not maintainable—see ‘‘ White v. Mellin” (1895, 
A.C., 154) in the House of Lords. The other, and only other, 
cause of action which the plaintiffs can have upon the materials in 
the case is that they are manufacturers of antifriction metal 
called and known as Magnolia metal, which name designated metal 
of the plaintiffs’ manufacture, and that the defendants, to the 
plaintiffs’ injury, passed off their manufacture of antifriction 
metal as being metal mannfactured by the plaintiffs. It was held 
by my brother Collins, and affirmed in the Court of Appeal, in an 
action by the present plaintiff against the Atlas Metal Company, 
that the plaintiffs had no monopoly in the word ‘‘ Magnolia,” 
though he and we held that in that case the plaintiffs were entitled 
to an injunction restraining those defendants from vending their 
wares without distinguishing them from the wares of the plaintiffs. 
There is in the present case no finding by the jury that the plain- 
tiffs since November, 1896, the date of that judgment, were 
entitled to a monopoly in the word ‘‘ Magnolia” any more than in 
the case before my brother Collins, when he held that they were 
not. I agree in what he then held as to this, affirmed as he was 
by the Court of Appeal, though that judgment is no estoppel in the 
present case. The plaintiffs, then, having no monopoly in the 
word ‘‘ Magnolia,” to establish their cause of action must prove 
two things—first, that the word ‘‘ Magnolia,” when the defendants 
ted goods manu- 


Sa 
then entitled ; and, secondly, that by what the d 
did they passed off their manufacture of antifristnms then 
that of the plaintiffs to their injury. Both these it as 
upon the plaintiffs to make out, | without establishin™ are 
their action fails. It seems to me clear that the first, . 
of the jury is not a finding that since November, 1894 enti 
‘* Magnolia ” meant the manufacture of the plaintiffs, Th © Word 


tiffs have therefore failed to prove the first nece * Plain 
and this alone entitles the defendants to judgment, ’ piv’ 
this were not so there is another ground fatal " 


plaintiffs. The plaintiffs have to prove that the defendants’ be 
off by what they did their manufacture as the manufacture 

plaintiffs. The second finding of the jury is obviously not ofthe 
ing that the defendants had been ing off their manufs ved 
as being the manufacture of the plaintiffs, The result is rey 
plaintiffs have failed to establish either of the issues inet 


upon them to prove in order to maintain their action reat 
argued for the plaintiffs that the case was governed by « Powell 


Birmingham Vinegar Brewery Company ” in this © 

House of Lords, and that the jury had Cae that the maane the 
by the defendants was not cr | and commercially the _ 
as that made by the plaintiffs, I fail to see how this findin bor 
the plaintiffs in any way upon the sole cause of action which th . 
have; but I would point out that in “ Powell o. Birmin hae 
Vinegar Brewery ing ad ” the plaintiff had a secret sae te 
making a sauce which he had for years made and called Yorkshin 
Relish, and it was proved that the defendants set to work toimit : 
his sauce as best t pa could, and called it Yorkshire Relish . 
—— it off upon the public to the detriment of the plaintif 
n the present case the plaintiffs themselves patented, ani 
thereby gave out to all the world the means of manufacturin 
the antifriction metal which they called Magnolia, and they i 
tinued to manufacture that metal and to sell it by that bane, 
protected by their patent until it was exploded. In the sia 
case the defendants have done nothing like what the defendant 
did in Powell’s case. What the defendants have done is to palm 
off nothing ; but to take, when the plaintiffs’ patent came to ar 
end, that which the plaintiffs had published to the world as thy, 
consideration for obtaining their patent, the plaintiffs’ trade-mark 
in the word ‘‘ Magnolia” having also come to an end. They len 
called that Magnolia which the plaintiffs had called Magnolia 
when protected by their patent. In Powell’s case the plaintif 
proved that he had the right to the name of Yorkshire Relish, as 
indicative of his goods, and that the defendants had palmed of 
their spurious oe as those of the plaintiff to his detriment, |y 
the present case the plaintiffs have not proved that they had 
when the defendants did what is complained of, the right to the 
name of Magnolia as indicative of their goods, nor that tho 
defendants by what they did palmed off their manufacture as the 
manufacture of the plaintiffs. In my judgment the appeal of the 
defendants succeeds, and must be allowed, and judgment must be 
entered for them, with costs here and below. 

Lorpb Justice RicBy and Lorp Justice COLLINS concurred, 








THE IRON, COAL, AND GENERAL TRADES 
OF. BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A STEADY and full current of activity continues to course through 
trade channels in the Midlands, and one of the best features of the 
situation is that the excellent demand is accompanied by firm valucs, 
instead of, as has too often of late years been the case, the 
one being obtained at the sacrifice of the other. Ironfounders and 
engineers must expect to have to pay the present high prices for 
some time to come, Such, at any rate, is the reply given when 
consumers in the engineering or other industries venture to 
expostulate upon the way in which the market for material is 
rising. Generally speaking, however, there are not many protests, 
for it seems to be recognised all round that the iron and steel and 
dependent trades are fairly entitled to a season of prosperity after 
the trying times through which they have had the last year or two to 
pass, and machinists, structural firms, bridge builders, gasometer 
builders, and others are adopting the wise course of insisting upon 
better prices for their productions to recoup themselves for the 
higher productive costs. In this way both sellers and buyers of 
iron and steel are mutually benefited by the trade revival. 

It is particularly in crude metal for castings that firmness is 

observable amongst vendors, all descriptions, whatever the 

analysis, being a good deal dearer than a few months back. Staf- 
fordshire cold blast on Change in Birmingham this—Thursday— 
afternoon was 92s.; best all-mine, 66s. 6d. to 69s. 6d.; ordinary, 
55s. to 57s. 6d.; part-mine, 47s. to 50s., and oinder, 4,s. to 46s. 

Northampton forge is quoted 48s. to 493.; North Staffordshire, 

also 48s, to 49s., and Derbyshire, Leicestershire, and Nottingham- 

shire sorts, 50s, 

In the steel trade some of the makers go so far as to declare 

that the trade revival is assured for two years, and are entering 

into contracts where they are able to do so for raw materials to 
cover that period. Values are in some cases 5s. per ton higher 
than a month ago, plates being now £6 10s. to £7 ; bars, £6 lis. 
to £7; angles, £6 10s., and basic steel girders and channels, 
£6 5s. Alike at Earl Dndley’s Round Oak Works, Brierley Hill, 
and at the Staffordshire Steel and Ingot Ironworks of Alfred 
Hickman, Limited, extensions are in progress, Constructive 
sections of Bessemer steel are in especially good call. Bessemer 
billets and blooms, for rolling-down purposes, are £5 to £5 5s., and 
best Siemens 5s. per ton more. The quantity of locally-made 
steel sheets offered for galvanising purposes is becoming smaller, 
for the policy of galvanised steel-sheet makers which has of late 
been adopted is becoming more and more accentuated ; namely, 
that of buying the raw or partly-finished steel from South Wales 
and rolling it down in the Midlands; or of buying the steel sheets 
themselves from Wales and having simply to galvanise them here. 

Steel sheets of Staffordshire make are quoted £7 10s. to £7 12s. 6d. 

for doubles, and £8 to £8 2s. 6d. or £8 5s. for trebles. 

With reference to the manufactured iron trade, the makers of 

best cable iron are benefiting by the activity at the shipyards, 

Admiralty inquiries of considerable worth being on the market. 

Marked bars are firm at £8, second grade £7 10s., merchant bars 

£6 15s., and unmarked bars £6 5s, to £6 10s. The black sheet iron 

trade, though leaving a good deal still to be desired, is yet 
much better than previously. This time a twe!vemonth ago 
black sheet prices were £6 for singles, £6 3s. 9d. to £6 0s. 
for doubles, and £6 15s. for lattens, at works. Singles, this 
afternoon, were £6 10s. to £6 15s.; doubles, £6 17s. 6d. to £7 2s. 6d.; 
and lattens, £7 15s. to £8. e improvement in the shipping 
demand is affording the galvanised iron manufacturers much 
satisfaction, the export business being much larger than at any 
time since the opening of the year. Galvanised corrugated sheets 
are quoted £10s 15s, to £11 for ordinary qualities of local make; 
but for superior brands as much as £12 for doubles, f.o.b. Liver- 
pool, and £12 2s, 6d. f.0.b, London, is required. Protected from 
the sea air by being packed in felt-lined cases, £12 10s., Liverpoo!, 
for doubles is bers § and £13 10s. to £14 for trebles, With spelter 

at £24 15s. for good ordinary brands, and £25 for specials, there 's 

no good reason why the galvanisers shou!d be keeping up price 

Best steel sheets for stamping, such as are made by E. P. and W. 

Baldwin, Limited, Stephen Thompson and Co., Limited, the 

Cookley Iron Company, and a few others, were to-day quoting £10 

to £10 5s. for singles, doubles £11, and lattens £12. : 

The sum of £11,500 is about to be expended by the Ashton Dis 

trict Council in enlarging their refuse destructor plant, and pre- 

viding an electric light installation at their works. The ™* 
chinery at present available destroys an average of 60 tons pet 
day, and sometimes as much as 120 tons. 








presented, The Right Honourable the Earl of Derby, K.G., president 
of the Centre, will take the chair, 


used the word as they subsequently did, designa 
factured by the plaintiffs, to which designation the plaintiffs were 


A train of ten specially-constructed boats, drawn by a steam tug; 
has just been tried as an experiment by the Birmingham Cana 
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but considerable delay was caused by the water being 
Com - the usual level, and it is feared that unless the canal is 
9in, belo haulage will not prove as practicable as was hoped 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester. _The position in both the iron and steel market is 

pe to create some apprehension as to the future. Makers 
begin ne acturers are for the most part so heavily sold, in some 
and se well into next year, that where new business is offered 
— in many cases quoting what are intended to be almost 
they ition prices, and the difficulty experienced in placing orders 
pron hing like early delivery can be guaranteed is becom- 
‘a serious matter with many users of iron and steel. This to 
ng » extent may account for warrants being so much above makers’ 
tations buyers being evidently pes to pay considerably 
quo for iron, irrespective of brand, which they can obtain 
* = tly. With a continuance of the present activity throughout 
re Focipal iron and steel-using industries—and there is no indi- 
prs that any falling-off is at allin prospect—there would seem 
to be, as I have pointed out in previous notes, a not remote possi- 
bility of actual scarcity of supplies in descriptions of both raw and 
manufactured material. , “ 

A generally active inquiry has been coming upon the market here 
during the past week, and although business actually put through 
been not more than moderate, this is due in large 


for which anyt 


as perhaps 7 
oe > the inability of makers to book orders of any quantity 
which can be placed in hand to meet the requirements of buyers 


as regards delivery. Many of the darge users are already well 
for current rates, but irrespective of this, there is a con- 
bought \ | : 
siderable weight of buying that would be put through if makers 
and manufacturers were in a position to entertain the orders 
that are offered. Both in local and district brands of pig 
jron there has been a strong upward ‘move, Lancasbire makers 
having advanced list rates ls., and Lincolnshire makers 1s, for 
No. 4 forge, 1s. 6d. for No. 4 foundry, and 2s, on No. 3 
foundry, with quotations for Derbyshire foundry also advanced, 
but scarcely more than nominal. Foundry qualities, delivered 
Manchester, are now quoted 51s. 6d. for Lancashire, less 24 ; 
49s, for No. 4 foundry, and 50s. 6d. for No. 3 foundry Lincoln- 
shire, and 54s, to 55s. for No. 3 foundry Derbyshire, net cash. 
Forge qualities, business in which is chiefly with the finished iron 
makers, are now quoted 49s., less 24 for Lancashire, and 47s. 2d. 
to 47s. 8d. net for Lincolnshire, delivered at Warrington. Prices 
for outside brands offering here show wide variation, and there is 
practically no relation between makers’ rates and warrant quota- 
tions, which to a large extent are get: 4 speculative. For good 
foundry Middlesbrough, delivered by rail Manchester, makers are 
asking from 53s. 4d. to 53s. 10d. net, with odd parcels obtainable 
Manchester docks at about 51s. 6d. net. Scotch iron, delivered 
docks, is quoted 54s. 6d. to 54s, 9d. for Eglinton, and about 54s. 
for Glengarnock, with American pig iron from 48s, 6d. upwards, 
according to brand. 

In the finished iron trade makers are so heavily sold in bars— 
some of them well into next year—that they have closed their 
books to further orders at the basis price of £6 5s, delivered 
Manchester ; in some instances they are now asking £6 10s., and 
in others declining to quote for the present. North Stafford- 
shire qualities are exceedingly firm at £6 10s., with a tendency 
to harden on this figure. Sheets are stronger, and average 
£7 2s, id. to £7 5s. Hoops are steady at the association list 
rates of £6 15s, for random, to £7 for special cut lengths, delivered 
Manchester district, and 2s. 6d. less for shipment. Here and 
there nut and bolt makers are quoting premiums on their basis 
rates, but so far no official advance has been announced. 

In all departments of the steel trade the position continues 
one of exceeding briskness, with a steady hardening in prices. 
Hematites now range from 64s. up to 66s., less 24 delivered here ; 
local steel billets are firm at £4 123. 6d. net; stee) bars range 
from £6 15s. to £7; common plates, £6 17s. 6d. to £7, with 
boiler plates scarcely quoted under 47 12s. 6d. delivered in this 
district, 

Except that here and there I hear reports that new work is not 
coming forward in sufficient quantity to replace orders that are 
running out, the position throughout the engineering trades con- 
tinues very satisfactory, not only on account of the activity that 
is fully maintained in all the principal branches, but also owing to 
the absence of any serious labour or wages questions, such as are 
just now threatening to bring about renewed trouble in one or two 
other important engineering centres. Federated employers in 
this district generally report that operations are going on very 
smoothly with their wcrkmen, and the opinion prevails that the 
re-organisation of the Federation, which practically absorbs what 
were previously independent engineeri associations into one 
combination, will greatly tend to strengthen the position of the 
trade in dealing with the workmen’s societies, 

The Mersey Dock and Harbour Board has accepted the tender— 
amounting to over £250,000—of Mr. C. I. Wills, of Manchester and 
London, for the construction of a new dock, &c., in connection 
with Queen’s Dock, and the work will be commenced immediately. 

At the annual meeting of the South Lancashire and Cheshire 
Coal Association, held on Thursday in Manchester, Mr. George 
Clementson Greenwell, jun., of Lord Vernon’s Poynton and Worth 
Collieries, near Stockport, was unanimously elected president for 
the ensuing year. I may add that Mr. G. C. Greenwell, jun., 
previously occupied the position in 1888-9, and his father filled the 
office in 1369.76 

In the coal trade the position generally shows an improvement 
with the commencement of the month, and on some classes of fuel 
there is a slight upward move on list rates, The better qualities 
of round coal are meeting with more inquiry, and pits are now 
moving away all their output, with quoted rates very firm at full 
list prices. Common round coals suitable for steam, forge, and 
general manufacturing purposes continue in brisk demand, collieries 
having no difficulty in disposing of all their output, and prices are 
strong with a hardening tendency. Some of the lower qualities 
might be bought at 7s. 6d., but for the better descriptions of steam 
and forge coal 8s. to 8s, 6d. is being readily got at the pit mouth, 
Engine classes of fuel are also in active demand, and there is just 
now a good deal of inquiry on the market for forward contracts, 
some fairly large quantities having been placed during 
the past week, Although there is no actual scarcity 
of slack generally, most of the collieries report more than sufficient 
demand to take away their present production, and there has been 
an upward move in prices with the commencement of the month, 
circulars having been sent out from many of the collieries in West 
Lancashire districts announcing an advance of 3d. per ton on the 
October rates, whilst in quoting for renewals of contracts into the 
next twelve months, quite 6d. over last year’s basis is being held 
out for generally. At the pit mouth inferior sorts, which are not 
in quite so strong a position as the better qualities, might still 
e bought at about 3s. 6d., but good medium sorts range from 4s. 
to 5s,, with best qualities quated from 5s, 3d. to 5s, 6d. 

The shipping demand continues only moderate, and, as reported 
last week, the considerable advance in freights is to some extent 
interfering with business, with the result that prices are scarcely 
being fully maintained, ordinary descriptions being obtainable at 
about 9s, to 9s, 6d., delivered Merse rts, 

Pays week I referred to the probebility of the miners raising 
bd Wages question with the commencement of the ensuing year. 
; is anticipation is fully borne out in a public announcement made 
4 Mr. 8, Woods, M.P., president of the Lancashire Miners’ 

ederation, that the men would demand a further advance on the 
eager rates, and the general impression, as previously stated, is 

at this will be for an additiona 74 per cent. It is, however, 


coalowners, and, if persisted in, would of necessity have to be 
brought before a Board of Conciliation in accordance with the 
agreement recently come to. 

Considerable colliery developments are just now in progress 
throughout Lancashire. New pits are now being sunk by Messrs. 
Andrew Knowles and Sons, Roscoe and Sons, Wigan Coal and Iron 
Company, Duke of Bridgewater’s Trustees, Hulton Colliery Com- 
pany, the Astley and Tyldesley Company, and several other 
concerns, 

Barrow.—The hematite pig iron trade is very brisk, and the 
market continues to improve week by week. A very firm tone 
prevails in consequence. Makers quote 50s. 6d. to 57s. per ton 
net f.o.b. for mixed Bessemer numbers, and warrant iron is at 
56s, 3d, net each sellers, buyers 56s. 2d. During the week, 
stocks of warrant iron have been reduced 870 tons, leaving 
119,836 tons still in stock, being a reduction of 64,614 tons since 
the beginning of the year. Makers hold no stocks except those 
required for steel-making purposes. There are only 40 furnaces 
in blast, as compared with 38 in the corresponding week of last 
year. Arrangements are in progress to re-light one or two 
furnaces, but this is contingent on a fuller supply of iron ore, 
and progress towards this desirable end is being made in mine 
developments in various parts of the district. 

Iron ore is in very brisk demand, and raisers are as fully em- 
ployed as possible. The demand is, indeed, so great that mine 
owners have no difficulty in selling all their product, even in- 
different qualities commanding a market. Good average sorts 
are steady at 14s, per ton net at mines. Spanish ores are not 
being delivered in such full quantities lately, but prices are very 
firm, and freights are well maintained. 

The steel trade shows very great life in every department, and 
the yield is very considerable, probably greater for an average out- 
put than it ever was before. The rail, mills at Barrow turn out 
about 4000 tons a week, in addition to the 8000 to 10,000 tons pro- 
duced in the West Cumberland districts. Heavy rails are quoted 
steadily at £4 12s. 6d. per ton. In steel shipbuilding material the 
market is very strong, and orders are coming to hand to a very 
large extent. Prices are very firm at the advanced rate of £6 10s. 
per ton. Angles are at £6 5s. Merchant qualities of steel are in 
full demand, and orders for heavy steel castings are increasing in 
volume. Ina short time steel casting at Barrow will assume the 
proportions of a very big trade. 

Shipbuilders and marine engineers remain exceptionally busy, 
and orders are being negotiated for of considerable importance. 

Coal and coke are very firm and in full request at steady prices. 
Shipping returns from West Coast ports last week show pig iron 
exports at 6740 tons, and steel at 5944 tons; corresponding week 
last year, pig iron, 14,711 tons ; steel, 11,863 tons ; decrease, 7971 
tons pig iron, and 5919 tons steel. The total exports for the year 
amounted to 440,462 tons of pig iron and 449,269 tons of steel ; 
corresponding period last year: pig iron, 370,366 tons; steel, 
387,926 tons ; increase, pig iron, 70,096 tons; steel, 61,343 tons. 








THE SHEFFIELD DISTRICT. 

(From our own Correspondent.) 
TRADE is generally good throughout the whole of the Yorkshire 
coal district, and particularly in South Yorkshire, The output is 
being fully maintained, although a quieter tone is reported, and 
in some quarters it is said that difficulty is experienced in main- 
taining values, This can scarcely be general, for there is no desire 
in any quarter at present to force market prices lower. The house- 
coal trade, however, is not quite so active as it was, and a good many 
old orders help to keep the pits well employed. In spite of the 
abnormally mild weather which has recently been and is still 
prevailing, merchants’ prices are higher than they have been at 
the corresponding period for severa] years, and for best qualities 
there is not any expectation of value getting weaker. Silkstones 
in the higher sorts are still at 9s. 6d. to 10s. per ton ; ordinary 
from 7s. 6d. per ton; Barnsley house, 8s. 6d. to 93. per ton ; 
seconds from 7s. per ton. The weather keeping open favours the 
export trade, and the tonnage sent to the Humber ports continues 
to be much larger than is usual at this season of the year. Steam 
coal, however, is gradually slackening off, although the smallness of 
stocks ensures an unusually good demand from the steam-coal pits. 
Business on Lendon account is steadily getting better, and the 
outlook is much more promising than it has been for some time. 
Colliery proprietors can very well do with improved trade, as 
hitherto any betterment they have enjoyed has been restricted to 
only a portion of their output. The difficulty they have is in 
getting good prices fur the large contracts extending over long 
periods, Barnsley hards are making 8s. 3d. to 8s, 9d. per ton ; 
seconds from 7s. per ton. Engine fuel is in brisker request at the 
full rates already quoted, a feature being the demand for smaller 
coal. Nuts are 6s. 6d. to 7s. 6d. per ton ; screened slack from 5s. 
per ton; pit slack from 3s. per ton. Coke is firm, ordinary 
qualities making 93. 6d. to 10s. per ton, best sorts 11s, 6d. to 
12s. 6d. per ton. 

The armour-plate mills in the three Sheffield establishments 
continue to work to their full extent night and day. Time was 
when a good naval programme was followed by a long lull, which 
practically deprived the local establishments of the profit enjoyed 
during the busy period. All that is now of the past. he 
Admiralty have adopted a more prudent course of following up 
one programme with another, which means a continuity of 
employment for the costly machinery as well as for the skilled 
staff of artificers engaged to handle it. The firms who make 
a speciality of gun forgings and projectiles are busy. In the iron 
and steel departments animation has also to be reported. As 
forecasted sometime ago, hematites and other classes of iron are 
steadily going up. West Coast hematites are now 64s. to 66s. per 
ton ; East Coast ditto, 62s. to 63s. 6d. per ton; Lincolnshire No. 3 
foundry, 46s, to 46s, 6d.; forge ditto, 43s, 6d. to 44s.; Derbyshire 
No, 3 foundry, 47s. to 57s. 6d.; forge ditto, 44s, to 44s. 6d.; bars 
£6 103. to £6 12s, 6d.; sheets, £7 10s. to £8. An exceptionally 
brisk demand is noted for steel plates, orders being only taken for 
delivery within a reasonable time. Steel of all kinds is in very 
animated request, all our principal houses keeping their men on 
full time, while the outlook is teported to be exceptionally bright. 

In the lighter trades, however, complaints of slackness are heard 
somewhat freely. The cutlery departments are poorly off. Except 
in the case of firms who have a practical monopoly of certain mar- 
kets, there is no great business doing outside goods of a secondary 
grade, In the silver and plated establishments the principal busi- 
ness is in spoons and forks, the demand for which is reported to 
be beyond all precedent. It is somewhat remarkable to find high- 
class cutlery and silver ware in languid demand so near Christmas 
and the New Year. It is hard to understand with the present 
prosperity of the country how it is that there is a sudden excess of 
economy amongst purchasers of these goods, 

After the Cutlers’ Feast on the 3rd inst., the guests of the 
Master Cutler, Mr. F. C. Wild, of the Borussia Steel Works, are 
visiting the River Don Works—Messrs, Vickers, Sons, and Maxim, 
Limited. The chief guest this year was the Right Hon. G. J. 
Goschen, M.P., First Lord of the Admiralty. 

A dispute in the engineering trade is at present causing some 
anxiety in Sheffield. The men have tendered a demand for an 
extra 2s, per week and a twelve o’clock Saturday, making a work- 
ing week of fifty-three hours instead of fifty-four, as at present. 
To this the employers have responded by making an offer of ls, 
advance per week in wages. is offer was considered by a mass 
meeting of the men held in private last Saturday afternoon. An 
official report was supplied at the close of the proceedings. It 
stated that great surprise was expressed at the tenor of the 
employers’ answer, considering that upwards of seventy dis- 
tricts had already received the fifty-three hours, and that 
five-sixths of the trade in the country had obtained ad- 





Searcely likely that such a demand would be entertained by the 








vances since 1896, amounting in the aggregate to 5s, per 





week. Under these circumstances the men felt themselves 
justified in rejecting the offer of the employers ; but, with the desire 
to bring about an amicable settlement, resolved that whilst adher- 
ing to the original demand, they would propose as a compromise 
that the 1s. per week advance be accepted on condition that the 
hour is granted at once, and that the remaining 1s. per week, 
making the total demand of 2s, per week, to be granted on the first 
full pay-day of January next. This offer will be placed before the 
Employers’ Association, who are requested to send the reply to be 
submitted to a further mass meeting of the men, which is to be 
held on the 4th instant. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE continuation of the “‘ rig” in the market for Cleveland pig 
iron warrants has disorganised prices, and put a decided check on 
legitimate trade, indeed there is not much likelihood that consumers 
will muster up courage to buy freely until the ‘‘bulls” have ceased 
their endeavours to corner the “bears.” Business in Cleveland 
pig iron is altogether unsettled, and the market is pretty nearly 
given up to the gamblers. It is unfortunate for the trade that 
these ‘‘rigs” should be started at any time, but it is the more 
unfortunate at this period of the year, when the shipping season is 
nearing its termination, as it forces the consumer abroad to get 
his requirements supplied in other markets, and the trade is lost to 
this district. The ‘‘ gamble” is all in Cleveland warrants, Scotch 
and other warrants being practically unaffected, and the result 
has been that whereas a short time ago Scotch warrants were 
nearly 6s, per ton above Cleveland, the difference on Wednesday 
was rednced to 1s, 9d. only, a difference which cannot be main- 
tained if the demand from Scotland for Cleveland iron is to be 
kept m The price of Cleveland warrants has been raised to a 
figure higher than has been reported for nearly nine years, it is 
3s. 8d. above the highest price of last year, and it shows a rise of 
7s. 8d. since the upward movement commenced in July this year. 
The speculation in Cleveland warrants has been so strong that 
early this week 2s, 6d. per ton more would be given for Cleveland 
warrants than for No. 3 G.M.B. pig iron, though the iron is iden- 
tical in every respect, the only difference being that the warrants 
are in the public stores, while No. 3 is in the makers’ hands. This 
affords an indication of the demoralisation of the prices of Cleve- 
land iron. The price of Cleveland warrants on Wednesday closed 
at 47s, 8d. cash buyers, but sellers asked 47s. 10d. 

The quotations for Cleveland makers’ iron have been little better 
than nominal this week, and it has bardly been possible to ascer- 
tain, approximately even, the rea] values of the various qualities. 
No. 1 has been quoted at 47s.; No. 3 at 463.; No. 4 foundry at 
44s, 6d.; grey forge at 43s.; mottled, 42s, 6d.; and white, 42s. per 
ton for early delivery. The quotation for No. 1 shows how 
anomalous are the prices at present, when warrants which formerly 
were 2s. 6d. below it are now nearly ls, above, and that in spite of 
the better quality, No. 3 has been sold at 46s.; indeed, on Wednes- 
day, 46s. 3d. and 46s, 6d. was secured, that being 2s. 6d. above 
last week’s general figures. 

Business is steady in the hematite iron market ; it has not been 
influenced by the excitement in the Cleveland warrant market, 
and the recent advances in it have been brought about by legiti- 
mate trade. Mixed numbers have been quoted at 54s. 6d. per ton 
for early delivery, and that price is realised. It is also the price 
for East Coast hematite warrants. Rubio ore has been raised to 
15s. per ton delivered Tees or Tyne early, the rise being necessitated 
by the high rates that are now quoted for freights, but merchants 
will sell for delivery over the next half year at 6d. to 9d. per ton 
less than they require for early deliveries, because it is not ex- 
pected the freights will be kept up after the close of the autumn 
navigation season. 

Stocks of Cleveland pig iron in Connal’s public stores did not 
during October increase so rapidly as might have been expected, 
seeing how much dearer warrants have been than makers’ iron. 
But there is scarcely any iron either in makers’ or merchants’ 
hands that can be sold to go into the warrant stores, for the stock 
is so small, and besides this makers are not disposed to favour 
speculators by selling them iron to be lodged in the public stores, 
as they consider that against the best interests of the trade. At 
the end of October the quantity of Cleveland iron held in Connal’s 
public warrant stores was 93,053 tons, an increase of 4037 tons 
during the month. As far as regards hematite iron there was 
only one day in the month when the stock with Connals was dis- 
turbed, viz., on October 14th, when 100 tons were taken out. 
The stock at the close of the month was 40,037 tons. 

The exports of pig iron from the Cleveland district in October 
were very disappointing, only reaching 84,606 tons, which was 18 
per cent. less than in the previous month, and 22 per cent. less 
than in the corresponding month last year, while it fell short of 
the October average for the last ten years by 8000 tons. Only once 
before in recent years have the October shipments been as poor, 
viz., in 1894, The decrease was, however, due to exceptional cir- 
cumstances—the droughty weather on the Continent, and the 
stormy period in the third week of the month. Nearly all our 
customers abroad took less than usual, but the main decrease was 
shown by Germany, which took only 24,446 tons, against 32,293 tons 
in September, and 33,455 tons in October last year. The total 
shipments oversea were 41,998 tons, this being 36 per cent. below 
the figures for September, and 51 per cent. less than in the corre- 
sponding period of last year. To Scotland 32,077 tons were sent, 
that being about an average, and there has been a good increase to 
Wales, that >eing so each month since the miners’ strike was 
brought to a termination. 

The Cleveland ironstone miners having intimated that they could 
not agree to the 1} per cent. advance offered them on October 10th 
for the rest of the year, as they expected more, the masters met 
the representatives on Monday, and offered that the 1} per cent. 
should be for October only, and that they would give 3} per cent. 
from November to the beginning of April. This amended offer 
met the views of the delegates, and was accepted by them on behalf 
of the men. 

The manufactured iron and steel industries continue very active, 
and the repeated advances in prices have not in the least checked 
the demand, because consumers urgently need supplies, and offer 
more orders than producers can conveniently undertake. This is 
especially the case in the plate and angle branches, and it is due 
to the unprecedented briskness of the shipbuilding industry, the 
fine open weather having allowed of uninterrupted working, and 
this has compelled them to demand unprecedented quantities of 
iron and steel. The price of steel sheets — singles—has been 
raised this week to £7 12s. 6d.; packing iron, to £5 2s. 6d.; iron 
ship rivets, to £8 ; iron boiler rivets, to £9; steel ship rivets, to 
£9, all less 24 per cent. f.o.t. Steel ship plates cannot well be 
had under £6 10s., whereas a year ago a good many contracts 
were running at £4 15s. Steel ship angles are firm at £6 5s.; 
iron ship plates, at £6 2s. 6d.; iron ship angles, at £5 17s. 6d.; 
crown bars at £6, all less 24 per cent. f.o.t. Heavy steel rails 
are steady at £4 12s. 6d. net at works. 

The advances in prices quoted by the shipbuilders do not in 
the least check the demands of shipowners for new vessels, for 
most owners have been doing very well this year, and are now 
realising higher freights than they have had for years. 
They are urging shipbuilders to get on with the new vessels, 
so that they may the sooner have them at work earning good 
freights. The excellent weather and the large number of orders 
have enabled builders to keep their goods so actively and regu- 
larly employed, that this year will be a record one for most firms. 
During the last ten months the Wear shipbuilders have launched 64 
vessels of 202,742 tons in the aggregate, against 56 vessels of 157,77 / 
tons in 1897. The best year hitherto for them was 1889, when the 
twelve months’ launches reached 217,383 tons. With two months yet 
to run, that will be considerably exceeded, without the weather 








interferes with operations, Good orders are coming to hand. Sir 
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W. G. Armstrong, Whitworth, and Co, have booked an order from 
Messrs. M. Samuel and Co., of London, for three oil-tank steamers, 
ech 412ft. Jong, and with a carrying capacity of 9000 tons. 
These will be the largest oil-tank steamers afloat. They will be 
provided with patent furnaces for burning liquid fuel. Messrs, 
Wood, Skinner, and Co,, of Bill Quay-on-Tyne, have secured an 
order for four steamers for Norwegian owners, the engines to be 
supplied by the North-Eastern Marine Engineering Company, of 
Wallsend-on-Tyne. Messrs. Wm. Harkess and Sons, Middles- 
brongh, have booked a contract for a steamer of 600 tons for 
Messrs. H. Clarkson and Co., of London. 

Messrs. Charles Dorman and Co., wire manufacturers, Bedson 
Wire Mills, Middlesbrough, announce that Mr. J. P. Bedson, 
M. Inst, C.E., who has had the general arrangement of the works 
since their commencement, is now retiring from that position, 
but_ will retain his connection with the concern as consulting 
engineer. 

The coal market is very steady, but might be brisker if the high 
frcizghts did not hamper trade. The Durham coalowners, who in 
July gave their men a 2} per cent. temporary advance to continue 
in force for three months, have agreed to continue that advance 
for another three months, and to give 24 per cent. permanent 
advance in addition. The owners of the Castle Eden Colliery are 
about to take steps to unwater the pit which was flooded some two 
or three years ago, and had practically been abandoned. The 
quotation for best steam coals has been firm this week at 9s. 6d. 
per ton f.o.b., and smalls have realised 5s. 9d. Best gas coals are 
about 9s, 3d. per ton f.o.b, Bunker and house coals are in stronger 
request. Coke is scarce, and the contracts for next half-year are 
being placed at between 15s. and 15s, 3d. per ton, delivered at 
Middlesbrough, this being at ls. 6d. per ton above what has been 
paid for the coke supplied during the current half-year. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE is no cessation of activity in the manufacturing depart- 
ments of the iron and steel trades. At the same time the market 
for raw iron has been in an unsettled state. Prices have fluctuated 
in accordance with the state of public feeling on the Fashoda 
question, Last week, when there were assurances of peace, the 
warrant market had a good recovery ; but in the early part of the 
present week, owing to warlike preparations on the part of this 
country, the market broke away, there being a pretty general 
tendency on the part of holders to sell. 

Seotch warrants have sold in Glasgow market from 49s. 10d. to 
49s. 7d. cash, and 50s, $d. to 49s. 84d. one month. A fair busi- 
ness was recorded in Cleveland warrants at 47s. 74d. to 47s. 6d. 
cash, 47s. 6d, twenty-four days, and 47s. 104d. to 47s. 9d. one 
month, The transactions in Cumberland iron were at 56s. 4d. to 
56s. 2d. cash, and 563. 7$d. to 56s, 5d. one month. 

There is a large and steady demand for Scotch hematite pigs, 
merchants quoting 58s, 6d. for delivery at the steel works. 

Prices of Scotch makers’ iron are comparatively well maintained. 
Govan and Monkland, Nos. 1, are quoted f.o.b. at Glasgow, 
50s. 44d.; Nos. 3, 49s. 74d.; Wishaw and Carnbroe, Nos. 1, 50s. 6d.; 
Nos. 3, 493. 9d.; Clyde, No. 1, 55s. 6d.; No. 3, 50s.; Gartsherrie, 
and Calder, Nos. 1, 56s. Nos. 3, 50s. 6d.; Summerlee and Shotts, 
Nos. 1, 56s.; Nos, 3, 5ls.; Coltness, No. 1, 58s.; No. 3, 51s.; Glen- 
garnock at Ardrossan, No. 1, 54s.; No. 3, 49s.; Dalmellington at 
Ayr, No. 1, 503. 6d.; No. 3, 493.; Eglinton at Ardrossan or Troon, 
No. 1, 51s.; No. 3, 49s. 6d.; Carron at Grangemouth, No. 1, 
56s. 6d.; No. 3, 51s. 

The consumption of both Scotch and English pig iron locally is on 
an extensive scale, and it is believed that the entire current output 
is being practically absorbed. There are 43 furnaces producing 
hematite, 33 ordinary, and 6 basic iron, the total of 82 furnaces thus 
blowing in Scotland comparing with 78 this time last year. In the 
course of the past week the stock of pig iron in Glasgow warrant 
stores was reduced 420 tons, and it is now 14,300 tons less than at 
the beginning of the year. 

It will be remembered that a short time ago a good deal was 
written concerning a contract for cast iron pipes for the Glasgow 
Corporation, in which the competition ultimately lay between a 
Philade]phia and a Glasgow firm. There was only a small differ- 
ence in the estimates, but it was in favour of the American house, 
and the Committee of the Corporation decided to split the contract 
in two, giving a part to each offerer. The Glasgow house declined 
to accept a part at the rate they had offered for the whole, and 
then the Committee decided to send the entire order to America. 
It now appears that the American firm is unable to give delivery 
within the necessary time, and the Corporation bas accordingly 
given the contract to the Glasgow house, Messrs. Robert M’Laren 
and Co., who have obtained it at a better price than that at which 
they were formerly offered a portion of the contract. 

During the month of October 54,211 tons of new shipping was 
launched from the Clyde shipyards, compared with 20,262 tons in 
October, 1897, The output for the ten months aggregates 341,768 
tons, which is higher than has been obtained in a corresponding 
period. A number of good orders have been placed within the 
last week or two. 

The coal trade has been very busy. The shipments from Scottish 
ports amount to 177,408 tons, compared with 166,095 tons in the 
preceding week, and 190,095 tons in the corresponding week of last 
year. The inland demand is very brisk, and prices are without 
material alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE great event of the week forming the leading subject of 
comment and congratulation on the Cardiff Exchange has been 
the placing of substantial Admiralty orders in Wales. 

Prices vary from 13s. to 13s, 6d. f.o.b. This is 3s, higher than 
the average price for the last three years. 

On Monday I find that twenty temporary coal transporters left 
—— for Pembroke Dock, the nearest naval port to the Welsh 
coalfields, 

It is also well known on ’Change that important orders are 
under consideration, and most likely to be booked. One of these 
is for 100,000 to 120,000 tons of steam coal for the Brazilian Rail- 
ways, and another for 50,000 tons for the Italian Government ; 
this latter coal is required to bunker the fleet. 

During last week there was a large despatch to foreign ports, 
France, Genoa, and the chief coasting stations taking considerable 
quantities, and in all Cardiff recorded the best total since the ending 
of the strike, namely, 350,000 tons. Swansea suffered from the 
weather last week, but still despatched 47,546 tons, nearly half of 
which was for France. Newport approached nearer its old form, 
and sent 50,060 tons foreign, and 19,582 tons coastwise. Llanelly 
coal output is increasing, but shipment is affected by the stormy 
weather. 

Freights remain abnormally heavy. 

The latest Cardiff coal prices are as follows :—Best steam, 12s, 6d. 
to 13s. 6d.; seconds, 10s, 6d. to 11s, 6d.; drys, 10s. 6d.; special] 
smalls, 6s, 6d. to 7s.; best, 5s. 6d. to 5s. 9d.; seconds, 4s. 6d. to 
4s. 9d.; inferior, 4s. 3d. Monmouthshire, semi-bituminous :— 
Western valleys, 10s. 9d. to lls. Eastern valleys, 9s. 6d. to 93, 9d. 
Best house coal, 13s. to 14s.; No. 3 Rhondda, 12s. 6d. to 13s, 6d.; 
small, 10s. to 1ls.; No. 2 Rhondda, 8s. 6d. to 9s.; small, 5s. to 
53. 3d. Swansea prices: Anthracite, 14s. 6d. to 15s.; seconds, 
12s, 6d. to 13s.; ordinary large, 11s. to 11s. 6d.; small rubbly culm, 
4s, 3d. to 4s. 6d. Steam, 11s, to 11s, 3d.; seconds, 10s. to 10s, 6d. 
House coals: No. 3 Rhondda, 11s. 6d. to 12s, 6d.; No. 2 Rhondda, 
93. 6d. to 10s., all delivered Swansea f.o.b., cash thirty days less 24. 
Patent fuel is in good demand at Swansea and Cardiff. Closing 


Coke at Swansea, 15s. to 21s. Cardiff: Furnace, 17s. to 17s, 6d.; 
foundry, 18s. 6d. to 19s.; special foundry, 23s, 6d. to 24s, 6d. 
Business uniformly active, and prices very firm. Pitwood is 6d. 
better than last week for best French fir; ruling price, 18s, to 
18s. 6d. 

I regret to record the death of Mr. Thos. Heppell, mining 
engineer, Merthyr, son of the late Mr. Heppell, chief mining engi- 
neer at Plymouth Collieries in the time of Mr. Anthony Hill. 
Mr. T. Heppell was at one time manager at Cefn Glas, and again 
at Devi, now worked by the Dowlais Company. 

The iron and steel trades are full of vigour. I had an oppor- 
tunity this week of seeing large consignments of steel bars going 
over the Great Western, Midland, and London and North-Western 
system, from leading works, together with parcels of rails for 
local railways. The pressure for supplies is firmly maintained, 

Ebbw Vale and Blaenavon continue receiving large consignments 
of iron ore from Bilbao. These are by way of Newport. Cardiff, 
in addition to cargoes from Bilbao, received one from Decido this 
week. Imports of pig have been large into all ports, principally 
from Millom and Middlesbrough. Swansea imported 4015 tons 
pig last week, and 1750 tons ore. Briton Ferry was very con- 
spicuous last week in its imports of Spanish ore. At present the 
stock held by Cyfarthfa is one of the largest known, and that of 
Dowlais is also great and varied. At the principal works every 
branch is now in full work. On ’Change, Swansea, mid-week, it 
was stated that the prices of pig iron had been gradually rising for 
some days, Middleshrough showing the greatest advance of 1s, 8d. 

ver ton, hematite 9d. to 10d., Scotch 3d. to 4d. Prices promise to 
* firm, and there is not much likelihood of over-production, the 
number of furnaces remaining unaltered and supplies of ore being 
insufficient. 

Prices of finished iron and steel were reported to have advaneed 
somewhat in sympathy with the value of pigiron. Manufacturers 
are well provided with orders fora long time ahead, and this tends 
to increase the stability of the iron market. Dockyard activity was 
reported as having a healthy action on the iron and steel trades, 
At the Swansea Hematite Co.’s furnace the output of pig is equal to 
that of any week of the month. In this district fourteen smelting 
furnaces are at work, and one of these turned out 300 tons of metal 
during the week. At Pontardawe, Mr. Gilbertson contemplates the 
building of another furnace. The new one will be on a largescale, ex- 
perience having shown that a forty-tonner can be manipulated much 
cheaper, all things considered, than a smaller one. The demand 
for tin bars is urgent, and advanced pricesare firm. Two of the steel 
furnaces at the Upper Forrest have been re-built, and are now in 
readiness for the gas. Tin-plate mills are busy, and work at the 
tin-house department of various works has improved. Last week 
the shipment of tin-plates totalled 43,936 boxes ; receipt from 
works, 36,514 boxes; present stock, 170,779 boxes. Steamers to 
load for Batoum, New York, Venice and Holland. Closing iron 
and steel prices this week :—Pig iron, Glasgow warrants, 49s. 8d., 
49s. 74d. cash buyers. Middlesbrough No. 3, 47s. 6d. prompt ; 
other numbers in proportion. Hematite warrants, 53s. 6d. 
56s. 2d., 56s. 24d. for mixed numbers. Welsh bars, £6 7s. 6d. 
Sheet iron and steel sheets, £6 15s. to £6 17s. 6d. Bessemer steel 
tin-plate bars, £4 12s, 6d.; Siemens, £4 12s. 6d. Tin-plates, 
Bessemer coke, 10s. 3d. to 10s. 6d.; Siemens, coke finish, 10s. 6d 
to 10s. 9d., ternes, per double box, 28 by 20C, 18s. 6d. to 21s. 6d.; 
finished black plates, £8 to £8 10s. per ton; Canadas, £7 to 
£7 10s. per ton. Block tin, £83 15s, to £84 2s, 6d. This shows an 
advance of £3 17s. 6d. in the ton during the week, and as pointed 
out on ’Change, coupled with the advanced price of bars, makes 
altogether a total extra cost of at Jeast 1s, 3d. per box. As the 
advance on plates will not half cover this, a further advance is 
regarded as imperative. 

Cwmbwrla Works are to start forthwith, but at Morewoods, 
Llanelly, the steel workers block the way. 

The new tin-plate list has now been published, showing a reduc- 
tion as compared with the 1874 list of 1s. 1d. to rollermen, 10d. to 
doublers, 9d. to furnacemen, 4d. to behinders, and 6d. to shearers, 
with a much larger reduction on heavier and lighter plates. The 
publication of the list has caused some excitement at Llanelly. It 
is pointed out by those favourable to the wages revision, which 
has taxed the ability of some of the leading makers and authori- 
ties in the trade, that at several works now going larger reductions 
are carried out than any suggested in the new list. The opinion 
of the general secretary is not favourable to tin-plate prospects, 
He fears that the New Year will bring still greater reductions. 
This is not unlikely. It is notorious that, equipped with the latest 
plant, tin-plate works have all their work to do to keep going, 
while old works, with obsolete plant, have no chance at all. A 
new company was projected this week—the Aberlash, capital 
£20,000 in £50 shares—to acquire a tin-plate works near Duffryn, 
Llandebie, Carmarthenshire. 

The twelve mills at Briton Ferry are busy, but owing to the 
stoppage of the Vernon, a number of tin-plate men are out of 
work. 

The Ashburnham Works, Burry Port, have been re-started. The 
Burry Works, which have been closed for years, are to come under 
the hammer. 

Messrs, Nevills’ winding engine, the largest ever turned out in 
Wales, has gone through most satisfactory trials, It is for the 
Midlands. 

The Cyfarthfa Mill extension is expected to be completed in 

three weeks. 
The Taff Vale employés in considerable numbers met in Cardiff 
on Sunday to discuss the situation. The secretary read a letter 
from the general manager, and commented upon it at length, 
taking the points of complaint in detail, and added that it was 
the desire of the directors to guarantee full employment to every 
man as soon as the circumstances justified it, and that when the 
time-sheets of the current week were made up, and the hours 
worked by each man ascertained, the circumstances would again 
be considered, with a view to, if consistent with the settlement of 
1890, the restoration of the guaranteed minimum per man of sixty 
hours. A long discussion then took place, the feeling of the 
meeting being at length expressed in an amendment—which was 
substituted for an original proposition—calling for another meeting 
on Sunday, the 6th, when it would be decided whether to abstain 
from work on November 7th. The Taff Vale authorities maintain 
that trade has not resumed its normal condition. The total 
decrease in receipts for the last eighteen weeks amounts to 
£105,692, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
THE present condition, as well as prospects for the future, are 
most satisfactory in the iron trade, All round the situation is 
undoubtedly healthy, demand increasing from week to week. 
Numerous inquiries come in for the first quarter of next year, both 
in the raw and in the manufactured iron and steel department ; 
for orders that reach into next year makers, as a rule, ask higher 
prices. Owing to heavy orders that have lately been booked, the 
Luxemburg pig iron convention has desisted from the proposed 
restriction in output, and has raised prices M. 1 to 2 p.t., accord- 
ing to quality. The convention of South-German rolling-mills 
has raised the price for bars on M. 130 p.t. free Neunkirchen— 
Saar—for sales in spring, 1899. The German wire rod convention 
having been prolonged till 1901, raised their quotations on M. 123 to 
125 p.t. A specially strong tone characterises the plate business, 
heavy sorts being in uncommonly good call, while prices exhibit 
much firmness and are leaving a fair profit; the sheet trade, 
too, is in a favourable state, and the mills are vigorously engaged, 
only prices are rather low, not having improved in proportion to 
demand. All the railway and engineering shops are in brisk 
occupation. The Prussian State Railways have recently given out 
orders for 550 locomotives, and further contracts for wagons 
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According to the above figures consumption of pit coal in ( 
many, from 1893 to 1897, shows an increase of 15,851,000 Pesnco 
129 million marks, During those five years 406,460,000 rt 
worth 2788 million marks, have been produced in Germany, while 
only 378,830,000 tons, worth 2530 million marks, have been pit 
sumed, surplus thus amounting to 27,630,000 tons, worth O56 
million marks. In 1893 surplus was 5,013,000 tons, worth 4; 
million marks ; in 1897 it amounted to 6,318,000 tons, worth &r 
million marks, . 

Pig iron and most sorts of manufactured iron remain jp quiet 
request on the Austro-Hungarian iron market, only for stractural 
iron a fair inquiry comes in, Here and there a downward ten. 
dency in quotations has been perceptible, owing to the weakness: 
in demand. The Hungarian State Railways have just ordered 
85 passenger cars to be delivered before the year ends, The 
Aussig-Teplitz Railway contemplates the purchasing of 200 coal 
wagons, so the wagon-shops are going to be very busy for some 
time ahead. i 

During the last six weeks the Hungarian wagon shops have 
delivered no less than 920 wagons and twelve locomotives, 

Official quotations, free Vienna, are: Styrian bars, 112 to 1224: 
ditto, Bohemian, 110 to 114f1., ditto, Hungarian, 108 to 1124, 
girders, 111 to 125f1.; steel plates, 132 to 16511.; boiler-plates 
150 to 180 f1.; all per ton free Vienna. Styrian pig iron 45 to 
51 t1.; ditto, Moravian, 42 to 50 fl. p.t., free at works, 

In Belgium, current output in pig iron is readily consumed: 
prices have remained stationary, both in the raw and finished iron 
trades. There is talk of a proposed blowing out of several blast 
furnaces in the beginning of next year, in consequence of the 
high prices that have to be paid for coke, 

The rolling mills of Baume, near Charleroi, have partly been 
destroyed by fire, the loss amounting to 200,000f. 

In Brusselsa Société des Aci¢ries de Luxembourg has been formed, 
with a capital of 1°5 million francs, for the purpose of building a 
steel foundry in Luxemburg. A similar works has been established 
by the same company in Charleroi and in Russia, 

The French iron industry offers no feature of interest, most de- 
partments of the iron and allied trades being regularly occupied, 

In Italy the scarcity in wagons has been felt so keenly of late 
that the railway ministry has now ordered the supply of 2100 load 
wagons and an answering number of locomotives. One-half of the 
order will be granted to inland firms, while foreign tenders willbe 
invited for the supply of the remaining lot. 

A most satisfactory condition is reported to exist in the Swiss 
machine aud engineering industry. All through last year the 
machine-shops have been fully employed and the present activity 
is very brisk. In steam engines large orders have been given, 
also in the shipbuilding trade a healthy business was done, and the 
locomotive shops are likewise fully engaged. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


For steam coal there seems to be a firmer tone in the market, 
and inquiries are numerous, but tonnage still keeps scarce. House 
coal in good demand, and prices firm both for shipment and 
inland. Vessels are scarce, Steel and ironworks are well provided 
with orders, and prices for steel and finished iron are firm, with 
every prospect of advancing. Exports for the week ending 
October 29th were :—Coal, foreign, 50,060 tons ; coastwise, 
19,582 tons, Imports for week ending November Ist were :— 
Iron ore, 9126 tons ; pitwood, 2391 loads ; pig iron, 2660 tons, 

Coal: Best steam, 10s, 9d. to 11s.; seconds, 9s. 6d. to 10s.; house 
coal, best, 13s.; dock screenings, 6s. to 6s. 6d.; colliery small, 
5s. 6d. to 5s. 9d.; smiths’ coal, 8s. to 8s. 3d. Pig iron: Scotch 
warrants, 49s. 6d.; hematite warrants, 56s. 2d., f.o.b. Cumber- 
land ; Middlesbrough, No. 3, 47s. 9d. prompt ; Middlesbrough 
hematite, 54s. 3d. Iron ore: Rubio, 13s. 9d. to 14s. firm; Tafna, 
13s. 3d. to 13s, 6d. Steel: Rails, heavy sections, £4 12s, 64, 
to £4 17s. 6d.; light ditto, £5 10s. to £5 15s. f.o.b.; Bessemer 
steel tin-plate bars, £4 12s, 6d.; Siemens steel tin-plate bars, 
£4 12s, 6d., all delivered in the district, cash. Tin-plates: 
Bessemer steel, coke, 10s. 3d. to 10s. 6d.; Siemens—coke finish— 
10s, 6d. to 10s. 9d. Pitwood, 18s. 6d to 19s, London Exchange 
Telegram : Copper, £54 11s. 3d. Straits tin, £82 17s, 6d. Freights: 
Firm for Mediterranean bay ports, and coastwise, 








Tue FLasH Port Test FoR LuBRIcATING O118.—The flash point 
test is of great value for determining the safety of an oil for lubri- 
cating purposes, but it is one which requires special apparatus, and 
even the accuracy of the results depends on the perfect means the 
operator has of heating the oil to be tested, because if heated too 
rapidly the flash point may be many degrees lower than when the 
oil is carefully and uniformly heated, consequently this test is not 
satisfactorily undertaken by the operator. All mineral oils when 
heated to a certain degree evolve vapour which is inflammable. 
The temperature at which the vapour can be ignited by applying 
naked flame to it is called the flash point. Now it requires but a 
moment’s reflection to show how serious might be the results if a 
lubricating oil became heated higher than its flash point, and so be 
turned into vapour, because such vapour would fill the air of the 
room or workshop, and on coming in contact with a naked flame it 
would ignite with explosive violence. The lowest flashing pointof 
a lubricating oil is 330 deg. Fah. for ordinary purposes, 350 deg. Fah. 
for cotton mills and places where there are inflammable materials, 
while for cylinder oils 500 deg. Fah. is the lowest flashing point 
that is generally safe. The following table shows the flashing point 
of hydrocarbon oils used as lubricants :— 


Deg. Fah. Sp. Gr. 
818 .. .. Scotch shale oil .. és ee, 24) ee. OOO 
| ee... ee ee mer ee ee oe 
820 .. .. Pale Russian petroleum oil—residuum 1 
SEO vs oc PRORMINO OI ic ck cass os ce oe ORO 
848 .. .. Russian petroleum oil—pale.. .. .. 896 
ee AT 
ee, A rr 
884... .. Russian petroleumoil .. .. .. .. 908 
390 .. .. Pale Russian petroleum oil .. .. .. #14 
392... .. American petroleum oil—pale .. .. 903 
422... .. American petroleum oil—pale .. .. 915 
428 .. .. American petroleum oil—pale .. .. 920 
462 .. .. American petroleum oil—cylinder .. — 
528 American petroleum oil—cylinder .. — 








prices Swansea, lls. to 1ls. 9d, Cardiff: 11s,, 11s, 6d., 11s, 9d. 


are pending. 


—American Engineer. 
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T ‘i 
waaT BRITISH RULE HAS DONE 
F FOR EGYPT. 
- view of the present Anglo-French deadlock 
Rasy international rights in the valley of 
relating the following particulars of the indus- 
the Nile, ' ercial development of Egypt, 
«1 and comm ev r 
trial = a report by the United States Agent and 
Y ‘eneral at Cairo, dated September 2nd 
will be of interest :- -Egypt, owing to its 
lash [resources and to its situation with refer- 
nna the Suez Canal, the main highway of 
- ree between Europe and Asia, is a market 
anne rthy of the attention of manufacturers 
well wdnen men. It has an area of 394,240 
and om »3, and the cultivated and settled parts 
square miles, ant ; rs 
regate 12,976 square miles. Nineteen hundred 
vears ago the population of Egypt was 8,000,000 ; 
der the rule of the Mamelukes it was reduced 
oP 3 . In 1875 the pepeien was 
#900000 and under the rule of Tewfik and his 
* "sbbas I[., since 1882, its population has 
oandily increased, so that at present it is between 
0,000,000 and 10,000,000, The capital of Egypt 
‘2 Cairo, with a population of about 400,000. The 
Be nercial centre is Alexandria, with 250,000 
inhabitants. Port Said and Ismailia have become 
important towns since the opening of the Suez 
(anal. The people of Egypt, the bondholders, 
and the world at large, so far as their commercial 
interests are concerned, have largely profited 
since Great Britain took the entire management 
of Egyptian affairs into her own hands. Justice 
ails in the administration of the laws, and 
fellaheen and nobles, natives and foreigners, can 
all secure their rights in a legal way. The fer- 
tility of Egypt is entirely dependent on the Nile 
and its yearly inundations, As a rule, the river 
commences to rise in June, and reaches its maxi- 
mum in September ; but this is not always the 
case, and the time and duration of the inunda- 
tions vary corsiderably, A regular irrigation of 
the country is therefore necessary. In modern 
times Mehemet Ali—in 1842—commenced the 
construction of a large Nile dam—the Barrage— 
which was, however, after a short period of time, 
so much damaged that it was practically useless 
from 1867 to 1883; but since the country has 
been under British influence the great Nile dam 
has been repaired, and the canal system regulated 
and completed. ‘he importance of these irriga- 
tion works is best shown by the enormous in- 
fluence they have had on the fertility of the 
country. The average valne of the crop has in- 
creased, since 1883, £800,000 per annum ; thus it 
can be seen that, financially, Ezypt has been 
greatly benefited by the irrigation improvements 
of the last ten years. At present the cultivated 
and revenue-paying area is about 5,000,000 acres. 
This will be considerably increased by the new 
dam that is about to be constructed at 
Assouan. 


Consul-( 
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prev: 
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TRADE AND Business ANNOUNCEMENTS.—Mr, 
Robert Young has taken into partnership Mr. 
John Crnddas,—Mr. J. Wemyss Anderson, Uni- 
versity College, Liverpool, has taken offices in the 
Pearl Insurance Buildings of that city, where he 
will continue his practice as consulting engineer. 
—Messrs. The Unbreakable Pulley and Mill Gear- 
ing Company, Limited, have appointed Messrs. 
Putz, Curphey, and Co., Strand-street, Liverpool, 
as their sole agents for that district.— Messrs. 
Iomax and Lomax, civil engineers, of West- 
minster and Manchester, have received instruc- 
tions to report upon the best means of disposing 
of the sewage from Miidling, Vienna. Messrs. 
Fielding and Platt, Limited, Gloucester, has been 
given the order for five 100-B.H.P. gas engines, 
and gas producing plant, for the motive power in 
connection with the King’s Lynn electric light 
scheme. 

YORKSHIRE COLLEGE ENGINEERING Socrety.— 
In an opening address at the Yorkshire College 
Engineering Society, Mr. Wicksteed said there 
was a right and a wrong way of doing things. In 
most cases there were a great many ways of 
doing a thing wrong and only one way of doing 
it right. Once when Sir Robert Ball was giving 
instructions about his lantern slides, which were 
square slides, he took occasion to remark that 
there were eight ways of putting the slide into 
the lantern and seven of them were wrong. 
Mark Twain had observed that no one invented 
the sewing machine until Elias Howe woke up 
one morning with the idea that for 4000 years 
men had been threading their needles at the 
wrong end. He therefore proceeded to thread 
his needle through the point instead of the 
butt, and the completion of a sewing machine 
required no further invention of importance. In 
a treatise on clocks by Sir Edmund Beckett, now 
lord Grimthorpe, there is a description of how 
pendulums were generally suspended by a spring 
Which is held between two pieces called chops 
at the top of the pendulum, and referring to 
these chops he afterwards says, ‘It is wonderful 
how much more trouble people will take to do 
things wrong than would serve to do them right, 
and it is almost incredible that some clockmakers 
send out their best clocks with the lower edges of 
the upper chops not horizontal but rounded into 
4 circular are, The slightest reflection would 
show anybody that springs so fixed must tend to 
buckle or bend, not in a straight line, at every 
vibration.” The lecturer then proceeded with 
some technical details to show how a clutch may 
be made without having to slide on its key ; how 
® crane monkey may be simplified; a jib key 
made to be easily withdrawn ; truss bolts made 
that can be trusted not towreck the engine whenit 
races ; to illustrate the advantages of studs over 
set screws ; a water plug tap that will not waste 
unseen ; a wall-spike bracket that will stick up to 
its work ; a stone staircase made, the overhanging 
ends strutted from top to bottom ; and a window 
- made both as air admitter and as a reflector 
pe light. On these and other points he dilated 
. some length, and in conclusion said he threw 

. examples on the carpet for their criticism 
an discussion, He should be very glad if some- 

Y would give him examples of better methods 
ay eng a better way of correcting defects than 
hi ad been able to suggest. There was some 
. oe taken part in by Messrs, Grover, Henry 
Coy aren, Samson, Fox, James, Whitehouse, 

ornock, Morrison, J. A McLaren, and Dalton, 


and Mr, Wicksteed was warmly thanked for his 
Address; 











THE PATENT JOURNAL. 


Condznsed from "ie Soy Official Journal of 
‘atents.” 


Application for Letters Patent. 





*,* When inventions have been “‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


20th October, 1898. 


22,044. Scorino Boarp, C. Spilman, Loughton, Essex. 

22,045. SuspeNDER for Nosgsacs, J. H. W. Hickton, 
Walsall. 

22,016. ReGuLaTING Resistances, F. H. Headley, St. 
Austell, Cornwall. 

22,047. WuerExs, W. J. Crossley, Manchester. 

22,048. Reptacine Rivets in Saips’ Huuzs, E. Read, 
St. Albans. 

22,049. Ting Prorectors, H. M. J. R. Aikman, 
London. 

22,050. Scissors, J. A. Innocent, Sheffield. 


22,05'. Frames for VeLocipepEs, I. A. Mason, 
Liverpool. 
22,052. Canpir, T. Wolstenholme, Ormskirk. Lanes. 


22,053 Saips’ Sipg-Licuts, P. Fyfe and A. Phillips, 
Glasgow. 

22,054. AckTYLENE Gas Burners, G. and J. W. Bray, 
Fradford. 

22,0 Cans, J. Fliegel, Newcastle-on-Tyne. 

22,056. Lamps, H. Green, Stoke-on-Trent. 

22,057. Brakss for RarLway Wacons, J. Pollitt, Man- 
chester. 

22,058. DisposaL of Dist1LLERY Err LueEnts, J. H. Fullar- 
ton, Liverpool. 

22,059. Uritistne Heat for Dryino Bricks, F. P. Jones, 
Birmingham. 

22,060. Brakes, W. Pearce, Birmingham. 

22,061. SHELL, J. McCloskey, Glasgow. 

22,062. Crips, G. Tucker, Birmingham. 

22,063. Dossres, R. L. Hattersley and 8. Jackson, 
Keighley. 

22,064. Hooks 
Glasgow. 

22,065, Moror, D. Young, Glasgow. 

22,066. Surrts, T. and J. Hadfield, Manchester. 

22,067. Frames of Pianorortes, T. H. Hutchinson, 
Newport, Mon. 

22,068. Snoxs, J. E. Simpson, Liverpool. 

22,069. GunpowpkR, J. Williamson, Glasgow. 

22,070. Batrrerigs, C Levetus, Leeds. 

22,071. Devices for Usk with Casies, J. A. Fleming, 
London. 

22,072. Pite Faprics, &c., J. Clough and J. Park, 
London. 

22,073. WaTER-TUBE STEAM GENERATORS, H. Siebert, 
London. 

22,074. Howpgrs for L. Gillrath, 
London. 

22,075. SHow1no TaREof Rat_way Venicies, T. Morgan, 
London. 

22,076. ATHLETIC APPARATUS or ‘‘ ExeRcIsER,” H. W. 
Wieland, London. 

22.077. VeLociprpks, E. H. Jones, London. 

22,078. Swexpinc Macuines, A. C. A. Dupuy and J. 
Ray, London. 

22,079. Carpon Hoxiprrs for Dynamo Motors, The 
British Thomson-Houston Company, Limited.—(4. 
L. Rohrer, United States.) 

22,080. Pxrorectinc Meters, The British Thomson- 
Houston Company, Limited.—+(&. M. Hewle.t, United 
States.) 

22,081. ApsustiInc Maonetic Circuits, The British 
Thomson-Houston Company, Limited.—(B. Thomson, 
United States.) 

22,082. Trottey Cars, The British Thomson-Hous- 
ton Company, Limited.—(/Z. Geisenhoener, United 
States ) 

22,088. Winpow CLEANER, M. VY. Adelberg, London. 

.084. Lace, H. J. Mellers, London. 

,085. ELecrric Rattways, C. H Myers, London. 

22:86. PapER- MAKING Macuinges, B. Schoeller, 
London. 

22,037. Ventritators, W. Platts and G. H. Cowen, 
London. 

22,088. Cycie Support, H. W. Williams, London. 

22,089. Direction Inpicator Boarp, A. Gordon, 
London. 

22,090. S1cNALLING by Mgans of Sounrs, R. F. Foster, 
London. 

22,0691. TuBELESSs Pneumatic Tires, A. W. Stirling, 
London. 

22,092. Preumatic Tires, A. W. Stirling, London. 

22,003. VaLves for TrrEs, A. Child and Koss, Courtney, 
and Co., Limited, London. 

22,094. Apparatus for CLEANSING Casks, F. A. Roche, 
Loudon. 

22,095. Unsurronine Boots, B. A. Spaull and A. C. 
Oakes, London. 

22,096. Ececrric Storace Batreries, H. C. Bull, F. 
G. Bate, and B. A. Spaull, London. 

22,097. Writinc Pens, W. 8. F. Dillon, Montego Bay, 
Jamaica. 

22,098. Yarn Cask, J. Dargue, Birmingham. 

22,099. ApsusTMENT for Daivinc Cains of Cycies, 
A. Lee, F. G. Isherwood, J. E. Whittaker, and A. 
Garrison, London. 

22,100. Piston-rop GLanps for Enarngs, J. H. Smiles, 
London. 

22101. Corron Merrcerisina, W. E., W. H., and H. 
F. Ackroyd, Liverpool. 

22,102. CoLtapsiBLE Boxes, J. and G. Fenton, Man- 
chester. 

22,103. ANcHors for AERIAL Macutngs, L. E. Roze, 
London. 

22,104. RENDERING FoR IMPERMEABLE, M. G. Olivier, 
London. 

22,105. Norick for Rartway CarriacEs, J. Challiss, 
London. 

22,106. CarBontc- actin Testers, C. Imray.—(The 
Farbwerke vormals Meister, Lucius, and Briining, 
Germany. 

22,107. ADVERTISING Desion, P. Jean and A. Bouchon, 
London. 

22,108. Fans, A. Barker, London. 

22,109. Cycte Hanpvks, 8S. Woodfield, London. 

22,110. Generator for ACETYLENE, J. Schneeweis, 
London. 

22,111. Foop for Anrma.s, E. T. C. Weihers, London. 

22,112. Bicycixs, R. H. Hennemeier, London. 

22,113. Trick Mua, C. P. Arvidson, London. 

22,114. Botrie Srorrer, C. W. Clayton and A, Raper, 
London. 

22,115, Gatvanic Batreriss, E. and R. M. A. Baresch, 
E. M. Tosler, and W. von Zabern, London. 

22,116. Lockine Devices for Bicycies, J. Mohs, 
London. 











of Raitway Wacons, J. Penman, 


MANUSCRIPTS, 


2lst October, 1898. 


22,117. Fire-crates, O. Wheeler, London, 

22,118. Stoves, O. Wheeler, London. 

22,119. Miik Cans, F. Melton, London. 

22,120. Sarwty Stram Cock and Door Laren, G. E. 
Killick and G. W. Cochran, Liverpool. 

22,121. Sptasu Preventer, G. E. Killick and G. W. 
Cochran, Liverpool. 

22,122. ArticLEs of Furniture, G. and E. H. Hopkins 
and F. R. Baker. Birmingham. 

22,123. Fitters, F, W. Stoddart, Sneyd Park, near 

ristol. 

22,124. Heatine Apparatus, G. D. Treece and J. L. 
Copping. Harrow. 

22,125. Currinc Twist Toracco, W. Hodkinson, Man- 
chester. 

22,126. Aqua-Poto CHronocrapH, C. W. Croydon, 
Ipswich. 

22,127. Fitters, F. W. Stoddart, Sneyd Park, near 
Bristol. 

22,128. Grippers for CLOTH-STRETCHING MacHings, A. 
B. Wilson, Hollywood, Co. Down. 


22,129. Pontoon Fioatine Batu, W. H. Sanders and 
' 


F. A, Stevenson, Eastbourne. 








22,180. Erectric Rattways, W. G. Heys.—(J. J. Heil- 
mann, France. 

22,131. Bounpary Fences, P. R. J. Willis.(A. C. 
Creamer, United States.) 

22,132. EyveLetinc Macuines, G. Tucker and J. F. 
Jones, Birmingham. 

22,1338. BorrLe Envevopss, C. McCallum, Glasgow. 

22,184. TicHTgeNING the Batrens of Saips’ Hatcugs, 
H. M. Bowie, Glasgow. 

22,185. Brake for Luaaace TRouieys, W. Griffiths, 
Birmingham. 

22,136. Recorpina the Spgep of Veuicies, T. Preece, 

radford. 
22,187. Topacco Pipr, C. A. Jackson, Newcastle-on- 


'yne. 

22,138. AppLiances for MxpicaLty TreEatina the 
Human Fert, A. Bentzen, London. 

22,139. Support for Cycues, F. Holroyd, Halifax. 

22,140. CHarcinc Materia into Furnaces, A. Jack, 
Glasgow. 

22,141. WATERPROOF 
Glasgow. 

22,142. RoLiter-BLInD Suutrers, 8. D. and J. D. 
McKellen, Manchester. 

22,148. Gas Enorngs, G. Hirt and G. Horn, Halifax. 

22,144. Guarps for CrrcuLar Saws, T. N. Robinson, 
Manchester. 

22,145. Pozzie, M. A. Wier, Kingston-on-Thames. 

22,146. WaTeRiNnG and CLEANSING Streets, J. T. Pear- 
son, Burnley. 

22,147. Secuxina Puoros in Atzgums, T. G. I. Taylor, 
London. 

22,148. Wasuinc Grain, C. E. Mumford, Bury St. 
Edmunds. 

22,149. Reversiste Dotty with PLuncer, E. Senior 
and W. G. Ind, Manchester. 

22,150. PerperusL Motor, A. Godfray, Guernsey. 

22,151. Tarcets for Rirte Practice, T. B. Ralston, 
Glasgow. 

22,152. LupricaTion of Farr-LE p Putteys, J. W. 
Ray, Liverpool. 

22,153. Gaucr for TestiINc Heicut of Stereo Biocks, 
W. Carter, Glasgow. 

22,154. Corsets, W. G. Kirby, London. 

22,155. Apparatus for Postic Exurpition, H. M. 
Hutchins, London. 

22,156. Sranp for DispLayinc Biock Goons, E. W. 
Humphreys, London. 

22,157. GRAIN-STEEPING TrouGus, F. Knuettel, London. 

58. Or Cans, J. Marsh, London. 

9 9. Furnaces, W. Inns, Sheffield. 

22,160. Stanvs for Bicycies, W. H. Howard, London. 

22,161. INTERNAL ComBUSTION Enorngs, C. E. Henriod, 
London. 

22,162. Mepictnat Preparation, W. E. Boyes, London. 

22,163. Prorectivk Devices, W. A. and J. Jennings, 
London. 

22,164. Cupoias, A. Eadie, London. 

22,165. ADVERTISEMENT InpIcaTors, B. 8. Weston, 
London. 

22,166. SroppeR for WaTER-TIGHT CLOSING of ORIFICES, 
W. H. Hyatt, London. 

22,167. Liguip for FermenTATION of Berrs, J. A. 
Brackman, London. 

22.168. Makinc Barrets, A. G. W. Bern and W. R. 
‘Tremellen, London. 

22,169. Device for Wrxpows, L. Carr, London. 

22,170. Corn-garR Conveyors, F.C Mehrtens, London. 

22,171. InsuLatina Devicr, J. H. Graeber and H. 
Tobler. London. 

22,172. Gravity Motor, J. Lintz, London. 

22,173. Wasutnc Macuings, B. Holmes, London. 

22,174. AitacuMEsT for FLY-waeELs, B. Clough, 
London. 

22,175. ConTROLLING Position of Winpows, G. Daws, 
London. 

22,176. Ticutentnc Wire Fences, E. Taylor and C. 
Stofer, Kingston-on-Thames. 

22 177. Hanpie-Bars for Cycies, J. M. Blashfield, 
Kingston-on-Thames. 

22,178. Rotary Enaines, E. 
Thames. 

22,179. ImpLement for GRAIN-HULLING MACHINEs, E. I. 
Heller, London. 

22.180. WHEEL Tiegs, A. C. Moore and G. Brandon, 
London. 

22,181. E.ectricat Matns, J. 8. Highfield and J. M. 
Cater, London. 

22,182. BLast and Cupota Furnaces, A. Reynolds, 
London. 

22,183. Erecrric Arc Lamps, W. C. Johnson and A. 
Wunderlich, London. 

22,184. PresERVING ANIMAL Foop, H. J. 
London. 

22,185. SepaRaTine Liquip from Fisrovs MATERIALS, 
R. Bodmer and J. Schwarzenbach, London. 

22,186. ‘Traces, W. A. Allpress, t.ondon. 

22,187. Dressine for use in Prerarine Canvas, T. P. 
Coubré, London. 

22,188. Pennoupxr, A. S. Frazer, London. 

22,189. PropeLuine Suips, H. and 8S. H. Hawkins, 
London. 

22,190. Joint Boxes, G. Wilkinson, London. 

22,191. Boot Soixzs, A. Woodier, Liverpool. 

22,192. TreaTING SULPHATE of Sopa, W. R. Ormandy, 
Liverpool. 

22,198. Ore Covcentrators, W. P. Thompson.—(F. L. 
Bartlett, United States.) 

~—— Rotary SreaM Enorngs, G. A. Dibbeli, Liver- 


Compositions, T. Thomson, 








Probst, Kingston-on- 


Dunn, 


22195. Propuctnc MECHANICAL MoveMENts, A. L. 
Heglar, Liverpool. 

22,196. Brake Mecuants for Cycugs, F. J. Gottwaltz, 
Birmingham. 

22,197. Kitns, P. Davies, London. 

22,198. Fcop for Doas, M. Dickson and C. Young, 
London. 

22,199. BicycLe Frame and Drivine Gear, J. D. Derry, 
London. 

22.200 Por Covers, L H. Warin, London. 

22201. Metnop of Inprxine Books, L. Gillrath, 
London. 

22,202. Sarery Guarp fur CircuLaR Saws, J. Ander- 
son, Leeds. 

22,2038. Statine Roors, L. 
London. 

22,204. VapouR-BURNING Apparatus, W. L. Wise.—(4. 
Kitson, United States.) 

22,205. WaTER Mrrers, L. H. Nash, London. 

22,206. Cootine Botrtep Liquips, E. Thompson, 
London. 

07. Heatinc Worksuops, V. H. Leruste, London. 

08. FILTERING Arr, J. Correnti and A. A. Amidei, 

London. 


Lister and J. Taylor, 






2 
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22nd October, 1898. 


22,209. TRoLLEY WHEEL, A. A. Bayliss, West Brom- 
wich, Staffs. 

22,210. SrgeRinc and Warpine Gear, R. Richardson, 
Glasgow. 

22,211. Jorvers’ and CapineTmakeERs’ Bit, T. Jolly, 

London. 

2. Fumicatine Casxs, A. Laumayer, Leicester. 

2,213. Boots and SHoxs, L. T. Lebrun and A. Arné, 
Leicester. 

22,214. Wravina APPLIANCES, E. Newell and W. 
Pickles, Bradford. 

22 215. Brake for SELF-actinc IncLiInEs, W. Howe, 
Clay Cross. 

22 = Breer Pumps, G. H. and H. Kendall, Hudders- 
field. 

22,217. Boor Hexts, C. B. Marks, London. 

22,218. Loom Dossrgs, H. Johnson and R. J. Prest- 
wich, Manchester. 

22219. Kworrinc Hair to Harr Siiprs, J. Carlu, 
London. 

22.220. BRAKE Mecuanism for Cyciks, W. Hutchinson, 
Leeds 

22 221. GLory-HOLE Furnacgs, C. W. R. Goeresch and 
P. J. Eisenstuck, Berlin. 

22,222. Ferpina Coops, F. G. Paynter, Newcastle-on- 
Tyne. 

22,998, PHOSPHORESCENT Button for Swircuss, W. B. 

Benns, Glasgow. 











22,224. Piston Rivas, W. Bagshaw, Nottingham. 

22,225. OrgraTiInG Marine Freep Pumps, J. Thom, 
Liverpool. 

22,226. Arm Pumps for Conpensers, J. Thom, Liver- 
pool. 

2,227. Door Stops, F. W. Smith, Liverpool. 

2,228. ACETYLENE Lamps, F. W. Barratt, Wimborne, 
Dorset. 

22,229. Steam Enoine Pistons, A. Dobson, Belfast. 

22,230. Casa Baa, J. Shirley, Dublin. 

22,231. Propuctne Gross on Corton, J. Ashton and E. 

Kayser, Hyde, Cheshire. 

22,232. PLatrorm Trotieys, A. Mein, London. 

22,233. Treatinc Sewacer, G. Heaton, Manchester. 

22,234. UnpersEat Hat Hotper, L. T. Taylor, Man- 
chester. 

22,235. Saw Guarps, F. H. Keane, Dublin. 

— Savino the Mourns of Jars, W. Haley, Brad- 

cord. 

22,237. DiscHarcE Pipgs of WaTER-cLosEts, A. Laing, 
Newcastle-on-Tyne. 

22,288. Preventinc the Breaktineo of the Corps cf 
Evectric Lamps, T. 8. Shevliog, Birmingham. 

22,239. WaxrEt Tires, G. D. Wood, Glasgow. 

22,240. Automatic EvLectricaL Cur-outs, A. Eckstein 
and E. 8. Shoults, Manchester. 

22,241. SusPENDED Roors with Rapiatine Ries, W. 
Tester, Manchester. 

22 242. ArtiricitaL Strong, G. A. Kiefer, London. 

22,243. BicycLe WHEEL Nipp_es, W. P. Thompson.— 
(A. F. Loos, Germany.) 

22,244. Manuracture of Yarn from Paper, W. P. 
Thompson.—(Z. Claviez, Germany.) 

22,245. Protective Foot Coverinos for Catrie, W. P. 
‘Thompson.—( F. Koenig, Germany.) 

22,246. Vatve Gear for Gas Encines, F. Diirr, Liver- 
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pool. 
22,247. Manuracture of Yast, H. Finlay, Liverpool. 
2.248. AUTOMATICALLY LockInc the WueEts of 
OLLRYs, W. Sprowson, Manchester. 
22,249. Merattic Bepsteaps, Hoyland and Smith, 
Limited, and J. W. Hoyland, Birmingham. 
22,250. SELF-sTRERING CyciEs, 8. Rudduck, London. 
22,251. AUTOMATICALLY INFLATING PNEUMATIC TiRF, J. 
Lyle, London, 
22,252. TeterpHonic Apparatus, M. R. D’Asar, London. 
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3. Coats, L. Grant, Glasgow. 
22,254. Dampina LitHoGcRspHic Stongs, J. McAleese, 
Glasgow. 
255. CoiN-CONTROLLED CycLe Racks, M. E. Pavy 
nd The Automatic Cycle Rack, Limited, London. 










B. Franklin and J Clarke, Birmingham. 

22 257. Furnaces fur Ro-stinc Ores, W. A. Koneman 
and W. H. Hartley, London. 

22,258. Arracuine Corp for Sgecurinc the Covers of 

oxes, T. E and R. J. H. Sayers, London. 

22,259. Ececrric Arc Lamps, F. J. Borland, London. 

260. Lona Cottak Maps, W. Andressen, Germany. 

22,261. ManuracTuRING MetaL Tupine, E. E. Ribs, 
New York. 

22,262. Expansion Gear for Bripegss, H. Rigby, 
London. 

22,268. Hotpine the Aprons on OmnNipusEs, H. H. 
Langston, London. 

22,264. Preventinc a Corp S.iippinc Back, W. G. 
Dawkins, Chipping Norton. 

22,265. Extraction of ALUMINA from 
Raynaud, London. 







Orgs, E. 





22,266. Brakes for Rattway Trucks, W. and E. 
Allday, London. 
22,267. Motive Power Encine, C. 8. Mclutire, 


London. 

22,268. Sreritisina of Geros, R. W. James.—(Sociéti 

rancaisze de Desinjection, France. 

22,269. Exptosives, R. C. Parsons and D. W. Night- 

ingale, London. 

270. CARD-CUTTING MACHINERY, F. Watson, London 

271. Pocket Cutrers, J. Clements, London. 

. GENERATING, &c., ACETYLENE Gas, A. D. 
Williamson, London. 

22,278. Cycre Dress Guarps, H. 
Henze, London. 

22,274. Carps for FoorraLy Matcues, G. H. Rayner, 
London. 

22,275. WHEEL-Locks and Brakes for Wacons, H. 
Burridge, London. 

22,276. BLotrinGc-PaPRR Biocks, A. Becker, Germany. 

2,277. Propuction of AUTOMATIC IGNnITERS, A. Miiller 
and O. Gareis, London. 

22,278. Wave Morors, C. M. White.—(C. A. Récll, 
United States.) 

22,279. CoNTINUOUSLY-OPERATING KILns, F. G. Maardt, 
London. 

22,280. Piano Acrions, H. H. Lake.—{M. Steinert, 
United States.) 

22,281. UmBreias, W. L. Wise.—{(J. I. Fleisch, United 

States.) 

22,282. ELecrric Traction, W. Aubert, jun., London. 

22,233. Sscurrne Corxs in Botries, C. B. Keltey.— 
(M,N. Mundul, India.) 












Fischer and G. 





24th October, 1898. 


22,284. Arr InsEcror, W. R. C. Ball and E. T. Cheer, 

irmingham. 

22,2385. Ourgr Covertines for Tires, W. M. Walker, 

London. 

2.286. Brusu, 8S. Howe, London. 

. Sarery Stirrup Bars, M. A. Burton, Steven- 

e, Herts. 

. Cash Cuecxsr, W. C. Penn, London. 

22,289. Jornt Cuarrs for RaiLway PERMANENT Way, 
F. G. Wright, New Swindon. 

22,290. TupoLar Frames, P. Hargreaves, Halifax. 

9 JL. Dryrna Coat, A. E. N. Yeadon, Leeds. 

. FasteninG Spokes in Rims, T. Shovelbottom, 

en., T. Shovelbottom, jun., and H. Hill, Biri y- 
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22,293. Croraes Brusnues, L. M. Myers and R. D. 
Cohen, Manchester. 

22,294. Scnoot State Damper, J. H. Dawson, Man- 
chester. 

22.295. Tea INrusER and Separator, G. W. Weather- 
hogg, Lincoln. 

22,296. Seats of Ciosets, W. Menzies, Englefield 
Green, Surrey. 

22,297. Srartinc VeutcLtes, W. Simpson, W. L. 
Bodmin, and D. H. Simpson, Manchester. 

22,298. Moror-DRIVEN RoapD VruicLes, W. Simpson, 
W. L. Bodman, and D. H. Simpson, Manchester. 

22,299. Fo.p1ne Taste, J. M. Wright, London. 

22,300. Pygumatic TrrE Covers, W. A. Griffiths, Bir- 
mingham. 

22,301. AcgTYLENE Gas Lames,S Smith, Birmingham. 

22,302. WasTE-waTER Ctosets, J. and 8. H. Dibble, 
Birmingham. 

22.303. VenTILATED CrcLE HanpD Es, R. O’'C. N. Deane, 
Southport. 

22,804. Gor TEs, J. Sibbald, Glasgow. 

22,305. REVERSIBLE WasHine Tiz, J. D. Muddiman, 
Manchester. 

22,306. VeLocipepEs, G. Frascara, Manchester. 

22,307. Knitting Macatyes, W. G. Heys.—(Z2 Socicté 
Felix Corpelet and A. Dupré, France.) 

22,308. Wrincinc Macuings, J. B. Summerscales an 1 
A. J. Swallow, Keighley. 

22,809. IRoninc or Smootntne Liven, J. W. Cull, 
Keighley. 

22,810. Grates, H A. and 8. M. France, Keighley. 

22,311. Boots, F. W. Farr. London. 

22,312. Ketrie, A. J. Collins, Rochford, Essex. 

22.313. RarLway Brakss, M. Bernstein and J. Eick, 
London. 

22,314. Hanp Venicuas, F. H. Wright, London. 

22,315. ELECTRICALLY INDICATING Timk, C. E. Kelway, 
London. 

22,316. Wurrt Hus, W. Allsop, W. G. Grove, and W. 
Lugton, London. 

22.817. Marcu-HEaADs, J. B. Lee, London. 

22.818. Tanninc Hipgs, J. F. Jones and E. 8. Clegg 
London. 














22,319. TrLEs, R. Y. Foley, London. 
22,820. Skivine Macuings, J. H: Connor, Londen, 
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22.321. ComposITION-C)VERED A. Bennie, 

London. 

22. Locks, J. M. Matthews, London. 

v2 323. Pocker-Ksives, H. H. Lake. —(@. Cripps, 
italy.) 

22,324. Paprr-paG Maxine Macurygs, A. J. Denoyer, 
London. 

22,325. Hotpgr for Mgmoranpa Bwocks, K. Schufit, 
and B. Riickemesser, London. 

22,826. ADVERTISING, P. Rosenthal and M. Auspitz, 
London. 

2,327. Frrg-RksISTING FLoors, H Stanton, London, 

22.328. Macazine Hotper, W. Bleakley and T. Jeanings, 
London. 

22,329. Reeutatinc the Soppiy of War«r, T. W. 
and J. Simpson, W. H. Bradshaw, and C. Camus, 
London. 

22,330. PurRiryiIna 
London: 

22,331. SuPERHEATER for TcBULAR Borer, W. Schmidt, 
London. 

22,832. Batt Beartines for Veuicies, J. H. Smith, 
London. 

22,333. Tarcet Traps, H. H. Lake.—{d. M. Jenkins, 
United States.) 

22,334. Enarng, B. J. B. Mills.—(C. C. Cowan and M. 
L. Whitfield, United States.) 

22,3835. ELecrric CuRRENTs, C. Smith.—(L. Gottacho, 
Germany.) 

22,336. Ornament for Har Pins, M. E. Hobbs, 
London. 

22,337. Branpine Carcases, A. J. Cuming, London. 

22,338. Hat Strrinos, H. Gross, London. 

22,339. Cycte Mupavarps, A. L. and T. N. Rayward, 

ndon. 

22,340. ComBrnations, J. Bonsor and H. B. Ashford, 
London. 

22.341. AcrryLeng Lamps, E. Francetti-Schieroni, 
London. 

22,342. Locks fer Cycies, S. Pitt —(R. Elcock, South 
‘African Republic.) 

22,348. ATracuine TrrEs, G. Wilson and J.C. Marget- 
son, Croydon. 

22,844. Arc Lamrs, H. Delavan and F. F. Brérat 
London. 

22,345. DrawineG Orr Quantities of Liguips, W. Turn- 
bull, London. 

22,346. Exastic Sorzr, D. E. and F. W. Smith, 
London. 

22,347. Watts, W. P. Thompson.—(A. W. W. Miller, 
United States.) 

22,348. ArtiFictaL Leas, H. I. Weller, London. 

22,349. Sarps’ Davis, H. H. Leigh.—{(W. H. Rothiell, 


ROLLERS, 












ACETYLENE Gas, G. Do.lner, 





——e aon 

22,350. Crcte Wuee s, H. H. Leigh.—(#. Maediarmid, 
India.) 

22,851. Marcu-pox Fritinc Macning, A. Paulson, 
London. 

22,352. Exursrtine Noricss, A. J. Boult.—(Faure and 
Co., Switzerland.) 

22,353. MouLpInG ARTICLEs from Cork, C. Griinzweig, 
London. 

22.354. Cramp, W. R. Gorrell, London. 

22,355. Brer, P. Kropf, London. 

22,356. ARTIFICIAL Liuss, F. ¥V. McParlin, London. 

22,357. Switcn, C. H. Strauss and B. J. Rosten, 
London. 

22,358. Steam Borters, N. F. and W. T. Anderson, 
London. 

2,359. Sarp Prorecrors, H. J. B. Gravier, London. 

&e., A. J. Boult.—(@. Kiihne, 











22,359 
22,360. ENVELOPES, 
Ger.nany.) 


25th October, 1898. 


22.361. PHotrocrapay, R. R. Beard, London. 

22,862. Liresoats, A. F. Pendleton, Kingston-on- 
Thames. 

22,363. Makinc Daitis, W. M. Hamilton, Kingston- 
on-Thames. 

22,364. Prorectina Soxtes of Boots, H. Macdonald, 
London. 

22.365. Bicycies, 8S. Newton. Manchester. 

q Propvucine Oxipe of Zrxc from Orgs, G. Rigg, 





Swansea. 

22,367. MecHanicaL CasHikR, J. Liidle.—(C. F. Bassett, 
United States.) 

22,368. Fog SiGNaLLina Apparatus, H. 
Wakefield. 

22,369. CLEANING Winpows, B. Reynard, Barrow-in- 
Furness. 

22,370. RecuLaTaBLe Distnrectinc Apparatvs, C. G. 
Wendschuch, Giasgow. 

22,371. Brakes for Bicycies, H. M. Girdwood, Man- 

chester. 

2,372. Cortars for Horsss, T. Manning, Wolver- 


Atkinson, 
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3. Brakes, R. L. Benson, Manchester. 


22,374. “‘TempLe Ro.iiers” for WeEavina, N. Blezard, 
Manchester. 

22,375. VeLocrpepe Frames, &c., 8S. Cooper, 
Coventry. 






5. SHecr Supports, H. T. Dartnall and E. White, 


Cheltenham. 

22,377. PHotocrapHic Cameras, W. Cuthbertson, 
Glasgow. 

22,378. Lirg-savinc Boats, R. Barr and T. Edington, 
Glasgow. 


22,379. Syrincgs, A. W. Biddulph, Birmingham. 

22,380 Winpows, W. Eaves, Manchester. 

22,381. Tires for WuEets of Venicies, J. Whiteley, 
Manchester. 

22,382. Heatinc Ovens, J. S. Middleton, Newcastle- 
on-T: > : 

22,383. Conpvuit Execrric Traction, R. Kennedy, 
Leeds. 

22,384. Fianog, J. Platt. Rochdale. 

22,385. Motive-power VeHIcLes, J. G. A. Kitchen, 
Manchester. 

22,386. Firrinc Parts of Bepstgaps, J. E. Hoskins, 
Birmingham. 

22,387. Enps of Cycte Frames, C. Harvey, Birming- 





n. 

22,3:8. Curtain Rops for Doors, M. C. Mann, Wim- 
bledon. 

22.389. Sewer FLap SypHon Trap, W. Warner, Notting- 
ham. 

22 390. State Saws, R. Dussourt and A. J. B. Légé, 
London. 

22391. Praventine the Sprtiina the Contents of 
Borries, W. I. Davies, Dublin. 

22,392. Dampino Paps, K. Weaver and E. L. Baddeley, 
alifax. 

393. Gotr CLuns, H. Fawsitt, Manchester. 

394. BurreR WHEELS and PuLLey Rims, G. Pattison, 
York. 

22,395. MAKE-READY Device for Pressss, A. S. Allen, 
London. 

22,396. ELecTricaL Fisu Ponp, J. F. Morris, Middles- 
brough. 

22,397. Wrappess for Fisarnc Lryas, F. G. Tongue, 
Redditch. 

22,398. Setrinc Frses, H. 8S. and W. G. Wilson, 
London. 

22,399. NaIL-MAKING Macnines, E. M. Mitton, jun., 

ndon. 

22,400. BeLt-privine Gear, R. Williamson and C. A. 
Matthey, Glasgow 

22,401. Woopsn Boxss, P. 8. Brown, Glaszow. 

22,402. Srationery Cases, A. N. Fearon, Newcastle- 
on-Tyne. 

22,403. Bort and Hanpie, A. H. Hastilow, South 
Shields. 

22,404. Protection of French Winpows, C. Kastens, 
Liverpool. 

22,405. Coatino Steet with Coprrr, 8. H. Thurston, 
London. 

22,406. Razors, H. Greager, London. 

22,407. Pomps, D. Dieckmann and H. Miindheim, 
London. 

22,408. Cvc_e CapE or Coat Extenper, H. Jones, Bir- 
mingham. 

22,409. Brakes for Bicycies, &c, W. H. Fiitcroft, 





22,410 Fornitcrkg and Exame. Reviver, W. J. Clark, 
London. 

22,411. Suivina Learner, F. and T. Rawlinson, 
Leeds 


22,412. Stoves, R. B. Adams, Great Yarmouth. 
22,413. Furnirure Castor, C. O. Schneider and H. 
*hman, London. 
22,414. SuBMARINE ExpLosive Ming, J.T. O'Callaghan, 
London. 
22,415. Sprayine Device, A. J. Boult —(&. Liebscher, 
Austria Hungary ) 
22,416. Tension Gauor for Beamina Macurnss, G. A. 
Brown and E. Dick, London. 
22,417. Sappies for Cycies, J. C. and H. R. Dennis, 
ndon. 
22,418. Mitts for Grinpinc Nuts, W. P. Harris, 
nao} 


22,419. TELEPHONE TRANSMITTERS, M. Byng, London. 

22,420. ANvIL Stock, F. Kessler, London. 

22,421. Treating Ore for Exrractine Merats, E. D. 
Hopcroft, Birmingham. 

22,422. Crcaretre Macuings, J. H. Schmidt and P. H. 
Scheftier, London. 

22,428. Countina APPARATUS for PRINTING PRESSES, 
S. G. Goss, London. 

22,424. DeLivery AppaRaTus for PRINTING PREsSEs, 
8. G. Goss, London. 

22,425. Cutrinc Waps, H. H. Lake.—{2. T. Coleman, 
United States.) 

22,426. Bouquet Hotprrs, J. L. Briggs, London. 

— Apparatus for Tram Lings, G. Perry, 

ndon. 

22,428. Wrappers for Cotuiars, &e., D. I. 
London. 

22,429. Musicat InstruMENT InpicaTor, H. H. Lake. 

—(Flagg Manfacturing Company, United States.) 

22,430. Compression Cocks, H. C. Schmidt, London. 

22,431. Mittrne Macurngs, C. C. Tyler and C. L. Groh- 
mann, London. 

22,432. Dryinc Wess of Ciora, &c., H. Fairbanks, 
London. 

22.4383. JourNaL Berarinos, J. A. Lewis and A. 
Fredrickson, Kingston-on-Thames. 

22,434. RecuLatine Evecrric Currents, D. Monnier, 
London. 

22,435. Gran WHEELS, W. Gleason, London. 

22,486. PREPARING ANATOMIC ENTOMOLOGIC SpEcI- 
MENS, F. and G. De Rechter, London. 

22,437. Compustion of Liqurp Furi, J. S. V. Bickford, 
London. 

22,438. ExpLostve Cuarcrs for Orpnancr, A. T. 
Dawson and J. Karstairs, London. 

22,439. FinisHinc Ctora, G. H. Nussey and W. B. 
Leachman, London. 

22,440. Burron for Garments, A. and L. Myers, and 
F. R. Baker, Birmingham. e 

22,441. TREATMENT of IRonN Org, L. H. F. Pugh, 
London. 

22,442. Execrric DiscHaRGING APPARATUS, 
Beaver and J. E. Baxter, London. 

22,443. IMPERMEABLE LeaTHER, J. Strachocinski and 
C. Stoldt, London. 

22,444. Tramway Rart Jornts, H. F. Gullan, Liver- 


Petts, 


c. J. 


pool. 

22,445. WASHERING Pistons, H. and W. Hildebrand, 
Liverpool. 

22,445. Rake, D. C. Keiller, Liverpool. 

22,447. Tones for Guns, C. Puff, Liverpool. 

22,448. CoAL-SAVING FirRgE-cRaTE, W. M. and D. Keith, 
London. 

22,449. Execrricat CoupLine for RamLway TRarys, 
A. G. Wild, London. 

22 450. ExpLoston Encing IoniTion Gear, A. E. 
Creese, London. 

22,451. ExpLosion Enoines, A. F. Creese, London. 

. A 


22,452. SuppLtyinc REFRESHMENTS, J. Scott, 
London. 

eee Surps’ Boats, A. Comte des Fours, 
maon. 


22,454. INGREDIENTS Usep for Makinc Soap, B. T. 
Saunders, London. 

22,455. Fire-arMs, S. Pitt.—(Colts’ Patent Fire-arms 
Manufacturing Company, United States.) 

22,456. CHARACTER - SUPPLYING Devices for TypE-sErT- 
TING Macunzs, &. Burg. London. 

22,457. VALVELESS Pumps with Rotatino Pistons, R. 
P. Voigt, London. 

22,458. WHEELS, L. Cohn, London. 

22,459. CoLouriInc Matrer, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Geriaany.) 

22,460. CoLournING Martrers. A. G. Green, A. Meyen- 
berg, and The Clayton Aniline Company, Limited, 
London. 

22,461. Primary Batrerigs, J. Y. Johnson.—(H. J. 
Dercum, United States.) 

22,462. PREVENTING TAMPERING with Casks, J. F. 
Arthur, London. 

22,463. INTERNAL COMBUSTION 
London. 

22,464. Latuss, P. Pichard, London. 

22,465, CeLLars for Storace Purposes, O. Hofmann, 
London. 

22,466. VeHtcLe Couptines, A. J. Boult.—(R. Berude, 
Germany.) 

22,467. Bacs, E. P. Henderson, London. 

22,468. SpeeD Gear, C. McR. Turrell and F. H. de Veulle, 

London. 

22,469. Compressor for Usk on Fixes, F. W. Schafer, 
London. 

22,470. Skat Locks, W. E. Price, Hampton Wick, 
Middlesex. 


Enaines, W. Peck, 


26th October, 1898. 
22,471. Brakes, W. P. Abell, Derby. 


22,472. Cray Picture Traps, F. Greener, Bir- 
mingham. 
22,473. Back PepaLtina Brakgs, R. Riddle, Bir- 


mingham. 

22,474. Booxs, G. Hayes, London. 

22,475. ‘‘Tae Acme’ Saw Gvuarp, T. Longmore, 
Wigan. 

22,476. ComBInED Skirt Supporter, F. M. Taggett, Bir- 
mingham. 

22 477. Bracket, S. Moorhouse and 8. W. North, 
Leeds. 

22,478. CompineD DsF_ectino SHapke, &c , H. Hateley, 
Birmingham. 

22,479. SuieLps for Circutar Saws, R. B. C. Douglas, 
Glasgow. 

22,480. Brick, J. Webster, J.T. Woodhouse, and H. F. 
Worrall, Sheffield. 

22,481. Stoppers for Botries, E. M. Luckhurst, Bir- 
mingham. 

22.482. Meratiic Bepstgap Fasrics, W. E. Nicholls, 
Birmingham. 

22,483. Sotvent So.utions for Mgrats, P. F. Browne, 
London. 

22,484. Expanprers for Dyerinc Macuings, W. Eirch, 
Manchester. 

22,485. Founpation for PLasterino, W. H. Johnson, 
Manchester. 

22,486. CommunicaTIon Device for Trans, T. Wilson, 
Glasgow. 

22,487. Srgam Traps, J. W. Nasmith, Manchester. 
2?,488. [Means ;for Fastentnc a Latcu-BoLt, Baker 
and Crockett, Limited, and E. Corkindale, Wolver- 
hampton. 

22,489. Turninc and GaTHERiInG Hay, E. McKnight, 
Dublin. 

22,490. CoTron-sPINNING Macuingery, R. C. Bell, 
Withington, Lancs. 

22,491. SupporTING ApDsusTABLE Mirrors, H. J. H. 
Graves, Devonport. 

24,492. SELF-LUBRICATING PreJecTILes, T. Andrews, 
Woolwich. 

22,493. Mzans for Makino Fire.icurers, E. Nicolas, 
Manchester. 

22,494. Screw Stoppers for Borr.es, J. Forshaw, jun., 
Liverpool. 

22,495. Ratsinc Water from Mrngs, T. F. J. Truss, 
Liverpool. 

22,496. PREVENTING SCREW-PROPELLER Ractno, W. B. 


22,497. Apparatus for MgasuRING TareaD, A. Leach, 
Manchester. 

22,498. Coat Boxes for Miners, T. L. Jumes, Aber- 
a 


are. 

22,499, Destruction of Insects, W. Williamson, Par- 
tick, Scotland. 

22,500. Cyoirs, C. W. Potter, London. 

22 501. VenicuEs, J. Boarland, London. 

i Frames for Carryina Wire, L. W. Williams, 


gow. 

22,508. Stanats for Sartina Vesseis, &c., G. Rydill, 
Dewsbury. 

22,504. SHowger Batu, A. McFarlanc.—(Silver and 
Company, United States.) 

22,505. EnveLope Opener, C. Knabe and H. J. and C. 
C. Lewis, Cardiff. 

22,506. Box-coverinc Macuinges, N. 3. Chadwick, 
Stockport. 

22,507. WRAPPER - ADDRESSING’ Macuing, G. W. T. 
Shrubshall, Thornton Heath, Surrey. 

22,508. Lockine Doors, H. J. Brown andG. R. Coucher, 


London. 
22,509. Cyc_e Hanp.x, C. W., E. A., and F. H. Bluemel, 


on. 
22,510. ArtiriciaL Harr Founpation, 8. Lichtenfeld, 
London. 
22,511. Boxes, J. Howell and Co., Limited, and E. 
Allmond, London. 
22,512. Srreet and FoorpatH CLEANING, K. M. Moran, 
Orn i. 
22,513. Fotpinc CarpBoaRD Boxgs, R. W. O. Burch, 
London. 
22.514. SHoots, G. H. Driver, and J. P. C. Clark, 
London. 
22 515. Locks, C. M. F. Andersen, London. 
22,516. CLora Macuines, J. Anderson and C, Robinson 
London. 
22,517. Vatve, C. Gessert, London. 
22,518. MecuanicaL Scarecrow, C. D. Davis, 
ndon. 
22,519. UmpreLLas and Panasors, M. A. A. Vuillet, 
London. 
22,520. WATER-PURIFYING Apparatus, H. Desrumaux, 
London. 
22,521. Compinc Macnutnes, The Flax Combing 
Syndicate, Limited, and T. Burrows, London. 
22,522. Stups, W. C. Player and H. G. Vigurs, Bir- 
mingham. 
22, ee for E-ecrric Tramways, M. H. Smith, 
ondon. 
22,524. Frrina Gear, A. T. Dawson and G. T. Buckham, 
London. 
22,525. Exp.ostves, A. Luck, London. 


22,526. Fastentnae Foupina Cuests, A. Silbiger, 
London. 
22,527. Securinac Foipvina Cuests, A. Silbiger, 


London. 

22,528. Gun Mecuanism, A. Riechwald.—(F. Krupp, 
Germany.) 

22,529. Ortstong Cases, J. Nash, London. 

STREET -swkEPING AppaRratvs, J. Schopp, 


22,531. Hoop Firrines, G. Moore, jun., Birmingham. 

22,582. Arm Cuampers of Tires, C. Merington, 
London. 

22,583. Dirrusine Licut in Puorocrapuina, A. Weiss, 
London. 

22,584. Luacace Trucks, G. E. Lloyd, London. 

22,535. Time Fusgs, Sir W. G. Armstrong, Whitworth, 
and Co., Ltd., Sir A. Noble, and G, Stuart, London. 

22,536. CoIN-FREED ApparRaTcs, R. Fox and H. W. 
Tilley, London. 

22,537. ELtecrric Pusu Butrons, G. Markt, London. 

22 538. OpgRaTING upon Paper, F. Sabel, London. 

22,539. Sanp-BLastT Macuines, A. Schéneweiss and H. 
Richling, London. 

22,540. Macuine Guns, B. W. Trigg and A. F. Woodley, 
London. 

Fumes CoLLectoR APPLIANCES, 
London. 

22,542. Curtain Srreetcuers, W. P. Thompson.—( 4. 
Silkman, United States.) 

22,548. Putiteys, F. B. Harper.—(T7. Colles, Victoria.) 

22,544. Fastenine of Boots and Suogs, G. Geiger, 
London. 

22,545. AuTomaTiC TELEPHONE Excnhances, W. P. 
Thompson. —(The Strowger Automatic Telephone 
Exchange, United States.) 

22,546. SULPHURIC ANHYDRIDE, W. P. Thompson.—(G. 
Wischin, Russia.) 

22,547. AUTOMATICALLY REp.acino Fussgs, 8. Harrisor, 
Liverpool. 

22,548. Fotpixc Boxes, H. Dobson, Liverpool. 

22,549. Removine Roap-wHex. of Cycuixs, F.G. Griffith 
London. 

22,550. Surps’ Davits, E. H. Hamilton, London. 

22,551. Steam Geyerators, H. Courteen, London. 

22,552. CingmatooraPH, H. C. Rheinlander and A. 
Wrench, London. 

22,553. Pygumatic Tires for Cycies, G. Funkenberg, 
London. 

22,554. Cutters for Hozinc Macuings, H, Rosemann, 
London. 


A. Weiss, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 





607,532. Power Mecuanism for Bicycies, C. 7. 
Umsted, Fort Scott, Kans.—Filed April 12th, 1897. 

Claim.—In a power mechanism for bicycles, the 
combination of a crank shaft provided with flattened 
portions at its ends, cranks provided with longitudinal 
slots 11 fitting upon said flattened portions of the 
shaft, said slots extending clear through the inner 
ends of the cranks, blocks 17 dovetailed in and closing 





the inner ends of said slo‘s and provided with 
shoulders 18 bearing against the corresponding ends 
of the cranks, circular grooved guideways arrang 
excentrically around the shaft, and pedals mounted 
rotatably on the cranks and provided with rollers 
travelling in said guideways, substantially as shown 
and described. 


607,824. Evastic Ting anp Rim, F. Burger, Fo.t 
Wayne, Ind.—Filed August 7th, 1897. 
Claim.—,1) The combination with the trough-like rim 
of a tire located therein and composed of a series of 
compressible blocks having inclined sides, wedge 
shaped studs or cross pieces for securing the block: 
in place, and a spring metal hoop interposed betwee: 
the blocks and the bottom of the rim, substantially a 
described. (2) The combination with the trough-like 
rim composed of sections each having inwardly pro- 
jecting wedged-shaped studs, of a tire consisting o1 
compressible blocks having inclined sides and located 
between said studs, a yielding support below the 
studs for said blocks, and means for securing said 
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e’ges of said stuls, and forming a support for said 
blocks, and buits passing through suid sections l 
studs, substantially as described. 7 
608,066. Pirz CutrEr, @. 0. Morse and RB. D, Rich 
Mayuoketa, lowa.—Filed Novewer Vth, 1897.” 
Claim.—In an improved pipe cutter ¢ nsisting in 
a combination of parts, of a two-part stock held to. 
ae by removable bolts passing through the ly 
ormed thereon, clamping jaws seated in the said 
stock having ratchet teeth upon one side the: eof and 
set-screws mounted longitudinally therein, the said 





jaws adapted to be operated by the scroll upon the 
divided ring mounted in the groove upon the stock 
the suid ring having recesses upon its periphery 
adapted to be engaged by a wrench to be operated by 
the same, substantially as shown and described, 


608,249. ALTERNATING-CURRENT INDUCTION Motor 
C. S. Bradley, Avon, N.Y.—Filed Octobe 22nd, 1805, 
Claim.—(Q1) An alternating-current motor, provided 
with two independent field magnets wound to de. 
velope rotary magnetic fields, and two armatures of 
relatively high and low resistance co-operating with 
said fields. (2) An alternating-current motor, pro- 
vided with two independent field magnets wound to 
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develope rutary magnetic ficlds of different magnetic 
densities, and armatures co-operating with the re- 
spective fields. (3) An induction motor secondary of 
the squirrel-cage type, the conductors of which are 
electrically connected at one end, and at the other are 
divided into a number of sets or series, the conductors 
in each set having a common connection. 


608,421. Steam Enoive, 7. G. Clayton, Normanton, 
England.—Filed August 24th, 1897. 

Claim.—In a compound engine, the combination of 
two cylinders of different area arranged in line with 
each other, the smaller one having ports at each end 
and the larger one a port at the end adjacent to the 
smaller one, two connected pistons working in said 
cylinders respectively, the smaller of said pistons 
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Laving iis faces of unequal area, cnda valve for con- 
trolling the said ports for the passage of steam first 
to that end of the smaller cylinder toward which the 
smaller area of its piston is presented thence to the 
opposite end of said cylinder thence to the larger 
cylinder and for the exhaust of the steam from the 
latter cylinder, whereby there is a double action 





sections together, substantially as described. (3) The 
combination with the trongh-like rim posed of 


the smaller cylinder and a single action in the larger 
one, substantially as herein described. 
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2 ISTRUCTION OF PLAGUE-STRICKEN 
HE RECONST mtES IN INDIA. 
C.1E., M. Inst. C.E., Chief Engineer to the 
Corporation of Calcutta. 

as ctrative problems connected with the aboli- 

Tae ager po ase “8 in our cities, the con- 
ew 8 d the housing of the workin 

ation of new streets, and the housing o forking 
a } long been familiar to our local authorities in 
classes; have Gutbreak of plague in India has recent] 
wjand. ‘The outbreak of plague in India has recently 
Eng these problems of paramount importance to the 
made ments of Bengal and Bombay, and measures are 
panna to carry out works for the improvement of 
Bombay and Calcutta, Otier 

Imperfect as is the work of sanitation in India, in no 

t has it shown itself more helpless than in dealing 

resper vat masses huddled together over congested 
ith the great masses Ou g ng 

¥ 5 in the great Presidency towns. If ever drainage or 

irs supply have not hitherto received in more cities 

yd ion which is imperatively due to them, it 

all the attention By 

ne id without fear of contradiction that to the 

may be saic : Pca ° 

housing and disposal of their inhabitants there has been 
no adequate regard paid at all until the plague laid its 
hand on them, and now the hour of reform has come, and 
these questions can no longer be delayed. It has become 
impossible that a civilised Government can continue to 
ermit these great cities of commerce to remain as they 
are at present, literally plague spots, in which are fostered 
and from which proceed such deadly diseases as cholera 
wl plague. The costly and difficult problem of city re- 
construction must now be firmly faced, and must take 
its place among those questions of first importance which 
are destined always to weigh on the attention of the 

Government of India. We have had army reforms, 
reforms in education, political reforms, and we must now 
add to them all reform in city construction. 

The local governments of Bombay and Bengal have at 
length recognised this necessity, and each in its own way 
is engaged in the elaboration of the measures needful to 
deal with it. The object of this paper is briefly to explain 
the character of their respective enterprises. It may be 
added without exaggeration that whether in cost, or in 
the character of difficulties to be encountered, or in the 
importance to the security of life and to well-being, there 
is not one of the measures pressed upon the Government 
of India which is of greater importance to them than 
that which is dealt with in the present article. 

If one tenth of the attention and money which of late 
years have been lavished on the frontier against an 
impalpable enemy had been directed to meet the needs 
of the two principal cities of Anglo-India, and to their 
defence against the epidemics which constantly threaten 
them, we should not now be exposed to the scandals of 
rioting and violence, to the loss of public security and the 
interruptions to business, with which during the last two 
years the public of Bombay and Calcutta has become 
familiar. Peace, which has victories no less than war, 
has also the disastrous and disgraceful surprises, and 
among them must be reckoned the facilities given to the 
inroads of plague by the supine indifference of successive 
administrations in India during former years to the pro- 
tection of these great cities. 

Lord Sandhurst and his advisers in Bombay have 
taken the lead in the crusade against the plague, and the 
Bombay Improvement Act has already received the 
sanction of the Secretary of State in Council, and will 
immediately come into force. In the city of Calcutta 
the outbreak of plague has not at present gone beyond 
the sporadic stage, but it may be said to exist on a scale 
sufficient to emphasise the necessity of the relief of over- 
crowded areas, and the action of the local government 
has been to appoint a Building Commission, the report 
of which in the form of a project of law is still under 
the consideration of Sir John Woodburn, the Lieutenant- 
Governor. 

The engineering problems connected with the construc- 
tion of new streets are not difficult in perfectly flat 
districts, and they are within the competence of most 
cities financially. The main‘obstacle is the administra- 
tive and financial difficulty of dealing in what must be a 
necessarily summary manner with the disturbance of 
private rights of property on the large scale required to 
carry out these works. In both Calcutta and Bombay 
house and land property is enormously valuable. In 
Calcutta it averages from Rx. 2°5 ww Rx. 6:3 per square 

yard. In some cases small plots of land have been 
acquired at the rate of Rx. 27-0 persquare yard. In both 
cities the existing building regulations have been found 
insufficient to control the expansion and development of 
the city buildings. In Caleutta in particular there is a 
curious disproportion between the small value of the 
buildings and the great value of the land on which they 
stand, The most valuable sites are in the neighbourhood 
of the worst and most unwholesome slums, which are 
being perpetuated by their wealthy owners without proper 
check or control on the width of streets, the provision of 
open spaces, and on the height and drainage of buildings. 

In Bombay, to deal with this state of things, which 
exists on a scale sufficiently serious to threaten the 
existence of the city as a large commercial centre, Lord 
Sandhurst proposes to appoint a Trust charged with the 
uty of carrying out the improvements most urgently 
necessary. This Trust is to consist of fourteen members, 
of whom three ex officio are the heads of the principal 
civil and military departments of Government. Seven 
trustees will be elected by the Chamber of Commerce, 
be! City Corporation, and other local representative 
a les of importance ; three trustees, together with the 

airman, will be appointed by the local government. 
fall Trust thus forme’ is to be a corporate body, with 
6 Aner to contract, to borrow money on debentures, 

Juire land, and sell and dispose of its property. The 
rustees are to be paid Rs. 80 for attending a meeting of 
the Board and Rs. 15 for attending committees, but 
“ese payments are not to exceed Rs. 200 per month to 
any member, 


he Act contains full provisions for regulating the 


By A. J, HUGHES, 





appointment and election of trustees, the appointment 
of committees, and other executive details. Chapter ITI. 
of the Act prescribes the duties and powers assigned to 
the Trust. In the first place, on a representation from 
the head of the Corporation, or on a resolution of the 
Corporation in meeting, or on a representation from 
the health officer, or from twelve ratepayers, that any 
district for the want of air, light, ventilation, or proper 
conveniences, or any other sanitary defects, is in a state 
dangerous to the public health, the trustees are bound 
to consider the case, and if satisfied with the sufficiency 
of their resources, and of the truth of the representa- 
tions made, they must pass a resolution to the effect 
that the area is unhealthy, and then proceed to prepare 
a scheme for its improvement, and for the formation 
of such streets, squares, open spaces, and the construc- 
tion of buildings for the working classes, or raising any 
land, and all other things which may be necessary for 
the execution of the improvement. The procedure laid 
down regarding the publication of notices to the persons 
affected by the works, the hearing of objections, and 
the approval of the local government prior to the 
execution of the improvement, are generally similar to 
the English Housing of the Working Classes Act. 

In the second place, the Trust may, with the sanction 
of the local government, carry out the new streets 
which they consider necessary for the development of the 
city without the representation required under the pre- 
ceding paragraph. In carrying out new streets they may 
acquire any lands they consider necessary, to permit the 
full application of the principle of recoupment. In the 
third place, the Trust at their discretion, but subject to 
restrictions in respect of military requirements, may 
carry out works for reclaiming from the sea certain lands 
now awash made over to it by Government. Lastly, the 
Trust may carry out the police barracks and stations 
required for housing police of Bombay ; on the completion 
of these barracks they are to be leased to Government on 
a repairing lease for sixty years, at a rent sufficient to pay 
interest on the cost of construction, together with the 
sinking fund, and on the expiration of this lease the pro- 
perty is to vest in the Corporation for use as police 
quarters. On the completion of any new street, together 
with its paving, lighting, metalling, and drainage, the 
trustees are to make it over to the Corporation for main- 
tenance. 

In reviewing the objects for which the Trust is formed, 
it may be said that the borrowing of funds for the con- 
struction of police accommodation, on the condition that 
Government pays the interest on capital and mainten- 
ance, is a simple transaction, complete in itself; the 
present accommodation for the police is insufficient. 
Government is now paying large sums in the shape of 
rent for unsuitable buildings, and it is manifest that 
adequate provision for police establishments is an 
essential part of good municipal administration, and that 
the arrangement is in all respects a suitable one and 
financially sound on its merits. The principle might, 
indeed, be extended to other similar purposes which affect 
the interests of the ratepayers, as, for example, the pro- 
vision of new gaols outside or on the outskirts of the city, 
to replace the present establishments which occupy con-, 
siderable areas in the centre of crowded parts of the 
town. 

In the absence of plans and estimates it is difficult to 
criticise the provision for reclaiming the foreshore of 
Colaba Point. We may explain that the point consists 
of along rocky promontory projecting into the sea, about 
24 miles long and } mile broad, dividing Black Bay on 
the one side from the lower part of the harbour on the 
other. On the north-west side of this promontory is a 
fringe of rocks bare at low tide, and it is proposed to 
construct a concrete wall on the outer edge of this fringe, 
and to fill up the space behind the wall with earth 
carried across the harbour from the neighbourhood of 
Elephanta. The reclamation is an important work 
likely to involve considerable expenditure and take some 
years to construct; the conditions are favourable, the 
depth of filling required will be inconsiderable, and the 
cost per square yard of the reclaimed land should be 
very reasonable, and the outlay should prove remunera- 
tive. The general character of the sea-wall will be 
similar to that of those to be seen at the English 
watering-places on the South Coast, and it will add 
greatly to the appearance of the sea approach to the 
city if due care is taken to reserve the sites thus formed 
for buildings of the best class. The opportunity is almost 
unique. Eligible sites for building purposes in the near 
suburbs are practically wholly occupied, and the Board 
will have the opportunity of providing an extensive area 
by means of reclamation, constituting, in fact, a new 
quarter of the city, in close proximity to the business 
centres, open throughout to the ocean breezes, and 
forming eminently suitable locations for residential 
buildings. The terms on which the reclamation rights 
are vested in the Board are very liberal. Until the land 
is leased they pay nothing. They are, further, to have 
the free enjoyment of all rents for twenty years from the 
date of the first lease, and thereafter they are to pay 
8 per cent. on the market value of the sites occupied, 
minus the cost of effecting their reclamation. 

The housing of the working classes is a difficult ques- 
tion even in England, and in India the difficulties are 
accentuated by the fact that whereas the rates for build- 
ing are not much below those which are obtained in 
Europe, the rate of wages is only from one-fourth to 
one-fifth of English rates, and the open spaces and 
arrangements for sanitation and ventilation are compara- 
tively more expensive owing to the conditions of climate. 
The habits and prejudices of a miscellaneous population 
of mixed castes and races are also serious factors in the 
case, and their objection to the restraints imposed by 
sanitary considerations for their benefit are elements 
which require careful handling. It appears probable that 
the rents for the accommodation of coolie labour in the 
neighbourhood of the docks, mills, and two railway ter- 
minal stations, will have to be largely paid for by the 





employers of labour in the first instance. An increase in 
the rate of wages of all classes seems inevitable, if the 
people are to be required to live up to the standard which 
sanitary science imperatively dictates as the minimum 
required in the interests of the public health. Whatever 
these difficulties may be, they must clearly be surmounted 
and adequately dealt with, and it is out of the question 
that the dens and rookeries in which the labouring 
population now live can be allowed to continue to 
threaten the health of the city and the safety of its 
commerce. The great value of land in Bombay makes 
it necessary that the accommodation should be provided 
in the form of barracks of several storeys. But it is one 
thing to build houses for the working classes to live in,, 
and quite another thing to get them to live in the quarters 
provided for them, and to pay adequate rents regularly, 
and to live with their families under the discipline and 
restraints necessary in a series of barracks. The per- 
formance of this section of the duties assigned to the 
trustees will require great caution and tact, and their 
proceedings will be watched with interest by other local 
authorities in India. 

It is evident that the institution of a strong but com- 
pact representative committee of the leaders of public 
opinion in Bombay, for the purpose of carrying out certain 
pressing improvements, will be followed by a large 
increase of their powers. If the Trust is as successful as 
may be anticipated in carrying cut the functions now 
allotted to them, we may anticipate that all large matters 
relating to the city interests will in time be made over to 
them, such as the drainage. The Trust will then occupy 
the position of the London County Council, and the 
powers of the Corporation will be relegated to the dis- 
posal of less important details of municipal administra- 
tion, in which local representation is really valuable, such 
as conservancy, road repairs, and minor street improve- 
ments. Large works requiring not only local knowledge, 
but business capacity and administrative experience, 
will be dealt with by the Trust, which is, as now con- 
stituted, fully representative of the best class of natives 
and Europeans, and is not too Jarge a body for prompt 
executive action. The contingencies attached to all 
estimates of the prospective rents and profits from the 
sale of land and the returns from street improvements 
are considerable, even under favourable circumstances, 
and the financial arrangements of the Trust are necessarily 
of a substantial though somewhat complex character. 

In the first place, Government and the Corporation 
make over to the Trust the use of various plots of land 
enumerated in schedules attached to the Act, the present 
value of which is Rx. 910,115, for a period of ninety-nine 
years. The Trust will lay out these plots in streets, open 
spaces, and building sites, and lease them for periods 
which may extend to ninety-nine years. The Trust is to 
enjoy the use of the property free of charge until 
April 1st, 1908, and thereafter they are to pay interest at 
3 per cent. per annum on the present value of so much 
of the land as they are able to lease. The Trust will 
receive in full the rents of the lands entrusted to or re- 
claimed by them, and it is supposed that the difference 
between these rents and the interest payable to Govern- 
ment and the Corporation will add substantially to the 
revenue of the Trust. If the rents are made progres- 
sive, and the periods of the leases are judiciously 
arranged, the prospective value of the concession is 
likely to be very great. No interest is to be paid to 
Government or the Corporation on any portion of the 
Trust Estate which is utilised for the formation of streets, 
or which has been reserved by Government for any 
public purpose, and no interest is to be paid to the 
Corporation on the value of any land required for open 
spaces. On the expiration of ninety-nine years the 
property reverts to Government and the Corporation. 

The second important head of revenue is to be an 
annual contribution from the Corporation of 2 per cent. 
on the total rateable value of all buildings and lands in 
the city; the amount of this contribution may be taken 
as Rx. 60,000, which capitalised represents about 
Rx. 1,500,000, a substantial sum on which the prelimin- 
ary operations of the Trust will be based. 

The third source of revenue will be derived from the 
grant from the Corporation in perpetuity of the enhance- 
ment of all municipal taxes—other than water rate, and 
the tax for fire brigade purposes—from the lands in- 
cluded in the improvement scheme. The Corporation 
are in this computation to get credit for any decrease of 
rateable value, but there is to be no charge under this 
head after 1904. The payments to the Trust under this 
head are subject to certain deductions and allowances for 
the cost of collection, and the cost of road maintenance 
and conservancy charges. The area on which the pro- 
ceeds of enhanced assessment is to be paid to the Trust 
is to include :—(1) The ‘ands made over to the Trust, 
and included and enumerated in the schedule or re- 
claimed by them. (2) All lands and premises acquired 
by the Trust for purposes of the Act. (3) All lands 
situated either wholly or in part within a line drawn at a 
distance of 80ft. from either side of any new street, 

The fourth source of revenue will be derived from the 
sale of surplus lands acquired for any improvement on 
the principle of recoupment. Owing to judicious and 
liberal concessions both from Government and the Cor- 
poration, it will be seen that street improvements will be 
paid for by a very practical application of the betterment 
principle as well as the principle of recoupment. The 
backbone of the revenue of the Trust will in the first 
place depend on the contribution from the Corporation, 
which should be sutiicient to develope the Trust estates 
and pay for, say, ten miles of new street, and thereafter 
the progress of the revenue will depend largely on the 
demand for building sites, the general rise of the rateable 
value of the city, and the judicious working of the 
recoupment principle by the Trust. It is probable that 
the revenues from these heads may be slow and gradual, 
and that the far-reaching effects of the Act will not be 
fully felt. for a considerable period. With regard to the 
borrowing powers of the Trust, the necessary security is 
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given to investors by a provision that if the Trust fails 
to make the payments due to Government or the Corpora- 
tion or debenture holders, the payments are to be forth- 
with made by Government through the Accountant- 
General, and recovered from the Corporation if necessary 
by special taxation. The other section of interest in the 
plan of finance is that in order to give the revenue of the 
Trust time to develope, the cost of management and 
incidental expenses are for a period of fifteen years to be 
a charge to capital account. The Trust may also charge 
the interest on capital to the capital account up to a 
limit of 15 per cent. on the capital debt. All the pro- 
visions of the Act with regard to finance appear to have 
been planned with much forethought. 

The only remaining portion of the Act which requires 
notice is the formation of a tribunal of appeal for the 
decision of all questions in dispute connected with the 
acquisition of land and property. This tribunal is to 
consist of three members; the president is to be a 
member of the judicial branch of the civil service of 
not less than ten years’ service, or a practising barrister 
of not less than eight years’ standing. The members 
are to be paid for their services, and the decrees of the 
tribunal are to be enforced as if they were decrees of the 
Small Cause Court; when the president certifies that the 
case is fit for appeal there may be an appeal to the High 
Court from the decisions of the tribunal. The Act pre- 
scribes principles on which compensation is to be awarded, 
which are similar to those in force in the English Acts for 





that the cost of forming the street itself does not exceed 
6 per cent. of the expenditure, and is comparatively so 
small that it may be assumed that it can be met from the 
general rise of value in the city assessment. The depth 
of frontage on each side directly benefited cannot be 
taken as much exceeding the 80ft. which has been 
assumed in the Bombay Act; this will probably give an 
average depth of the area to be assessed of 100ft., as 
properties either wholly or in part within the line are to 
be assessed. If, then, the street is 50ft. wide, and if the cost 
of the land required for its formation is to be recovered 
by a direct charge on the properties benefited, it must 
entail a charge of not less than 25 per cent. for an 
improvement rate on the rental of the land abutting on 
the street, and in applying this principle the chief diffi- 
culties are attached to levying the improvement rate on 
interior plots within the betterment area which do not 
directly abut on the street. 

The great advantage attached to an improvement or 
betterment rate is that an estimate of the yield of a 
betterment rate gives a secure basis for raising money to 
pay for at least a substantial share of the cost of the 
improvement, but if the owners are expected to 
voluntarily accept an improvement rate they must be 
satisfied that the municipal estimate of survalue is trust- 
worthy and reliable. 

It is a matter for regret that no trustworthy informa- 
tion exists as to the profits to the owners which followed 
the construction of the Harrison road, an important 


dealing with unhealthy areas. When the owner has, after | example of a new street running through the heart of the 
the passing of the Act or within twenty-four months pre- | city, carried out by the Calcutta Corporation on the 
ceding the date of the publication of a notification | principle of recoupment; and it is a reproach to the 
relating to the acquisition of his property, made any | municipal executive that the records of this important 
return to the Corporation of the rent of the building as a | work have never been compiled into a form useful for refer- 


basis of valuation for assessment, except in special cases | ence. 


All that is possible to say about the work is that 


the rent for purposes of acquisition is not to be taken as | the street is 8000ft. long and S80ft. wide, that the capital 
greater than the rent on which the owner is assessed for | cost was Rx. 500,000, of which Rx. 200,000 has been 
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recovered by the sale of surplus land, and that the forma- 


eading feature in the Bombay Act is the strength | tion of the road through unwholesome areas has been 


of the financial arrangements given (1) by the use of an | followed by the construction of valuable buildings which 
estate valued at nearly a million sterling (exclusive of the | have largely added to the resources of the town. But 
value of the extensive reclamation rights) which is at | there is no information as to whether this revenue covers 
present unproductive owing to the want of facilities for | the net cost of the work to the ratepayers, which has 
leasing, and the absence of roads and drainage ; (2) by | been approximately Rx. 300,000. If the owners are to 
the substantial contribution from the municipality which | accept estimates of survalue they will require reliable 


represents when capitalised Rx. 1,500,000; (3) by the 
allocation to the Board of the whole of the net increase 
in municipal taxation due to its operations and (4) by 
what is virtually a Government guarantee for the pay- 
ment of interest and sinking fund charged on the loans 
to be raised. 

In Calcutta the Corporation is said by the Building 
Comrnission to be unable to make a substantial grant from 
its revenues, and it has no surplus lands of importance to 
hypothecate, and the need for street improvements and 
the abolition of overcrowding is greater even than in 
Bombay. It may, however, be reasonably doubted 
whether the limit of taxation on land and buildings has 





information as to the previous history of undertakings of 
the kind. In the absence of experience and correct data 
it will generally be necessary to estimate the improve- 
ment rate at considerably less than what may be its 
ultimate value. In Melbourne half the cost of the 
improvements is charged to the betterment area in pro- 
portion to the distance of the plots from the street line, 
which by a kind of rough equity substantially meets the 
necessities of the case. On the assumption that the 
Corporation pays for the cost of forming the street, we have 
shown that a betterment rate of 25 per cent. on the 
present rental would generally cover the cost of the 
street, and if half the cost is recovered from the owners 


been reached either in Bombay or Calcutta. In Bombay, | this would raise the present rates in the betterment area 
a tax of one per cent. on the rateable value produces | to 12} + 13} = 26 per cent., an amount less than the 
Rx. 30,000, and in Calcutta Rx. 20,000. In Bombay, average rates which obtain in English towns, and the 
the present rates amount to 12} per cent.—exclusive of | owner would in other respects reap the full value of his 
water rate—including a recent addition of one per cent. | improvement subject to payment of ordinary municipal 


on account of plague expenditure, and in Calcutta the | rates. 


taxes are at the rate of 134 per cent.; the water rate is 
4 per cent. in Bombay, and 6 per cent. in Calcutta. In 
London, and in most towns of importance in England, 
the rates on property amount to something like two and 
a-half times the Indian rates, and it is certain that if the 
standard of Indian cities is to be raised, a considerable 
increase must be made to the rates and to the burden on 
real property. 

The Calcutta Building Commission suggest that if the 
extensive improvements they outline are to be carried 
out, the work should be made over to a separate Trust 
organised on lines similar to the Bombay Trust, and that 
to pay for these improvements additional taxation should 
be levied in the form of an octroi, a terminal charge on 
goods and passengers, or a tax on opium or jute. The 
proposal to levy a terminal charge on goods and 
passengers has much to recommend it, because it isa 
form of local taxation easy to collect, and because at 
present the large floating population of Calcutta does not 
contribute directly to municipal administration. Munici- 
pal arrangements are maintained largely for the benefit 
of trade; every ton of goods brought into the town entails 
a certain expenditure on lighting, road repairs, water 
supply and drainage, and it is only fair that the trade of 
the city should bear its fair share of these charges. 
About one-half of the city of Calcutta may be described 
as an unhealthy area standing in need of wholesale 
reconstruction to make it fit to live in, and the city re- 
quires about sixteen miles of new streets for the purposes 
of circulation and trade. The new streets, together with 
existing streets which may by retained, will have the 
effect of dividing the town into quarter-mile square 
blocks, and then these blocks require ruling into sub- 
sidiary blocks by longitudinal and transverse streets 
running 200ft. apart to a line of building frontages 100ft. 
deep. If the cost of the main streets is about 
Rx. 150,000 per mile, the Corporation has to face an expen- 
diture of something like Rx. 2,400,000 for main streets, 
and the annual interest on this expenditure will amount 
to Rx. 120,000 per annum, about 6 per cent. on the 
present assessed annual value of the town, which would 
raise the rates to 19} per cent., as compared with, say, 
30 per cent. the prevailing rate in English towns. It 


will be seen that in Calcutta there are two sets of pro- | 


blems to be considered, the provision of additional streets 
and the improvement of unhealthy areas within the 
quarter-mile blocks. With regard to street improve- 
ments if they are not carried out by enhancing the pro- 
perty tax or by indirect taxation on trade, they must be 
paid for on the principle of recoupment or betterment, or 
by some combination of these methods. 

A general statement of the application of the better- 
ment principle in the form of an improvement rate is 


| 
| 





The remaining half of the cost would have to be 
paid for by increasing the revenue of the town, in one of 
the ways pointed out by the Commission. It follows that 
an improvement rateto cover half the cost of a street will 
about double the present municipal rates other than water 
rate. The Bombay plan proposes simply to credit the 
trust with all enhancement of municipal rates, and it is 
clear, therefore, that, apart from recoupment, if rates are 
not increased, the assessed annual value must double 
before they can recover half the cost of the land required 
for the street, and that the persons benefited do not pay 
any special rate towards the improvement. 

With regard to the application of the principle of 
recoupment to the finance of street improvements, it is 
evident, in the first place, that it is necessary to acquire a 
surplus area about four times the width of the street, 
and that estimates of the proceeds from the sale of 
surplus lands are exceedingly untrustworthy as a basis 
of finance. It takes time to carry out street improve- 
ments, it takes time to find purchasers for surplus lands ; 
it will be found that, including the cost of acquiring 
the land, the statutory allowance for compulsory acquisi- 
tion, and the interest charges on borrowed capital, that 
to cover the cost of the transaction the surplus land 
must be sold at rates approximately double the original 
market value. The principle of recoupment is frequently 
useful in special cases; but it requires great care and 
judgment to apply it with any chance of success. The 
strongest argument in its favour is, that unless surplus 
lands are acquired in carrying a street through an 
unhealthy area, it is impossible to reap the full benefit of 
the improvement by dealing adequately with the adjacent 
buildings. 

The Calcutta Building Commission, in the project of 
law under review pending the settlement of the larger 
question, proposes to take advantage of the passing of a 
new Municipal Act to include a chapter providing, in the 
first place, for very complete building regulations, and in 
the second place to confer powers on the Corporation for 
carrying out improvement schemes within their financial 
capacity by a limited application of the betterment 
principle. 

The importance of building regulations is also occupy- 
ing the attention of the Government of Bombay ; sooner 
or later it must be recognised that much of the benefit 
derived from new streets may be lost unless proper rules 
dealing with the size of building plots and the provision of 
open spaces to secure adequate ventilation are passed, and 
building regulations are a necessary supplement to street 
improvements. 

The Commission proposes to give the Corporation ex- 
tensive powers to take up land in excess of their actual 
requirements for street-making purposes, to permit of the 
application of the principle of recoupment, and then to 


give the owner the option of avoiding is 

paying his share of the cost of the improvereue b 
in the shape of a lump sum payment, or by . » Cither 
an annual charge on his property. It is not sy Accepting 
the report that this plan vill be sufficient to oie 
Corporation to carry out large schemes of im a let 
unless it is supplemented by taxations fear 
sources, Other 

With regard to the improvement of unh 
the Commission suggests a plan which does not ets 
differ from the English Acts. These areas form an 
a proportion of the city that the work of recongt Atge 
them must take many years to complete. i | 

They will necessarily be of a costly character if ¢ 
out by the Corporation, as nothing short of wholesa) 
acquisition of large areas will be effective. The pro ~~ 
plan gives facilities for the formation of companise - 
improving unhealthy areas, but to encourage both = - 
panies and owners to take up this work it is desirable an 
necessary for the Corporation to establish by practic d 
examples the paying character of such investment 
selected areas. Above all it is necessary to lay out lines 
of subsidiary streets and bring pressure to bear on the 
owners to carry out these improvements themselves be 
a strict enforcement of building regulations to Prevent 
the present condition of unhealthiness from being inten 
sified, stereotyped, and extended. The first step must be 
the appointment of a Trust with powers to carry ont 
these improvements, and to put in hand a substantial 
instalment of new streets and the improvement 
selected blocks. 

Considerable financial assistance in paying for th 
work may be obtained from the principle of bettermeny 
and recoupment ; but the contingencies attached to both 
these methods are so great that the initial cost will haye 
to be largely met from additions to the revenue of the 
town from local customs, and from enhancing the 
present rates on houses and land. The questions 
attached to the reconstruction of Calcutta are of the first 
importance, and their settlement cannot be delayed, 
The city is a first-class trading centre, and its sanitary 
condition is a standing menace to the health of the world 
and to the Empire,as well as to its inhabitants: the 
strong pressure of Government is necessary on the local 
authorities to remedy a state of things which discredits 
the whole Indian Administration. Lord Sandhurst is tp 
be congratulated on the statesmanlike measure he has 
devised to utilise local circumstances to the best advan. 
tage in framing a very complete scheme for Bombay, 
and the project is in many respects a useful model for g 
similar plan for Calc-tta. 
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M. DE MERITENS. 


WE regret to have to announce the death, at the age of 
65, of the French electrical engineer, M. De Meritens, under 
very distressing circumstances. It appears that, being in 
greatly reduced circumstances, and deeply in debt, he had 
gone with his wife to live in a small house in Pontoise, and 
did not even have sufficient money to pay for his furniture, 
On his failing to pay, the furniture was seized and sold by 
auction, and this appears to have so acted on his mind and 
that of his wife, who was thirty years his junior, that they 
both poisoned themselves. It is lamentable that a man % 
clever and well known should perish in such fashion. 

The best-known invention made by M. De Meritens is his 
dynamo, and though one of the very first, if not the first 
dynamo of any practical value, it is still used at the present 
time, though only—to any extent, at least—for electric light- 
houses. In these, however, there has yet to be founda 
machine that answers better. We need not here go into 
minute detail of the dynamo, it is sufficiently well known. 
Suffice it to say that it is an alternating-current machine, 
and that its field consists of permanent magnets. In efi- 
ciency it may fall short of machines of later type, but for all 
that it must have sterling merit, as is evidenced by the 
number of years it has been at work continuously, night 
after night, in the electrically-lit lighthouses of Great 
Britain, France, and other countries. The last in this 
country to be so fitted was that at St. Catherine’s Point, in 
the Isle of Wight. This was in 1888. This, be it said, was 
the last electric lighthouse erected in this country, and who 
shall say that the next—if there is to be another electric 
lighthouse—will not in like manner be provided with 
De Meritens’ machines. 

M. De Meritens’ inventions did not by any means end 
here. In the early days of storage batteries he was to the 
front with an invention by which he sought to increase the 
surface of the plates immersed in the liquid by means ofa 
plate of lead, so bent that pockets were formed in it, in 
which lead shot were placed. He also suggested many other 
forms of battery. M. de Meritens also invented a motor, 
and at one time turned his attention to electric welding, 
being the first to suggest using carbon for one pole and the 
metal to be welded for the other pole. He also attempted to 
improve on the original “candle” of Jablochkofi by utilising 
a third rod of carbon between the two outside rods, instead 
of the usual plaster of Paris or kaolin. Two advantages were 
claimed for this method: first, that the arc would be less 
easily extinguished ; and secondly, that a light of given power 
could be produced by a smaller current than in previous 
systems. 








New CoaLFIELD.—Coal pits are about to be sunk at Himley, 0 
land belonging to the Earl of Dudley. Instructions to at onc 
roceed with the work of sinking a shaft have been given by = 
Parl to Alderman Claughton and his chief mining engineer—- 
John Hughes—whose y omenat in 1894 of a fault, of a peculiar 
geological formation, at No.7 Pit, Sega | Colliery, thus ging 
roof of the existence of coal on the other side of the = 
estern boundary, led to the present undertaking being sts Tl 
The cost of sinking the shaft, which will be 12ft. in diameter, w 
be about £25,000 ; and it is expected that the work will take t i 
or four years to complete. The work of boring will be continue 
simultaneously with the construction of the shaft. The area st 
the expected new coalfield is about 1000 acres, In the event 
this field being successfully and oe | ‘¢ discovered, re 
posed to put down a collie most modern principles; 





ry plant on 
at a cost of about £150,000, similar to that at Hamstead and 
Sandwell, 
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(For description see page 466) 
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Surface Plan 
“Tae EXGINcER” 
THE CENTRAL LONDON RAILWAY. 


In continuation of our description of the Central London 
Railway, we give to-day sectional views of the Post-office 
and Marble Arch stations. In the former of these it 
will be seen that the rail levels differ by 18ft. Four shafts 
serve for communication between the station and the plat- 
forms ; two of these are 23ft. diameter, each containing two 
passenger lifts, and two 18ft., one of which is for the stairway 
and the other fora single lift. The platforms are 325ft. long, 
and are carried by brickwork foundations. The connections 
between the running and station tunnels are made by head- 
walls 3ft. thick, the facings 
being of blue brick, while 
the main body of the walls 
is of ordinary pressed bricks. 
On page 467 we show a 
typical section of a tunnel. 
The rails are of the bridge 
pattern, weighing 100 lb. 
per yard, and are laid upon 
longitudinal sleepers. The 
station tunnels are lined 
with white glazed bricks 
laid on a foundation of 
concrete, except where ad- 
vertisement hoardings are 
provided, these being made 
of match-boarding. 

At the Marble Arch the 
station tunnels are 34ft. 6in. 
apart. In this case three 
shafts have had to be con- 
structed; the two 23ft. 
shafts each contain a lift, 
and the 18ft. shaft is for 
those who prefer to descend 
on foot. It will be seen 
that the streams of passen- 
gers can in no case come 
into collision except in the 
use of the staircase, a factor 
which, from what has been 
said previously, can be 
ignored. In the excava- 
tion for these stations the 
practice generally has been 
to remove material to form 
a chamber for the small 
shield, so as to make a start 
with the ordinary tunnels 
before commencing the 
large station tunnels. By 
this means it has been pos- 
sible to push on the former 
in both directions simul- 
taneously without waiting 
for the slower construction 
of the station tunnels. Con- 
currently with this work 
the station passages have been excavated and timbered, 
a process effected in lengths, the brickwork being subse- 
quently built in. The road level above the railway has 
rarely been disturbed during construction. The tun- 
nelling operations have been started from the shafts sunk 
at the stations, except we believe, in one case, 1.¢., 
Davies-street station, the land for which could not be acquired 
until a recent date. The first operation upon starting at the 
surface is the sinking of the shafts. These, like the tunnels, 
are lined with cast iron, the first portion of which is put in in 
segments, bolted together, and then sunk bodily by weighting, 
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Underground Plan 


the excavation being carried or from theinterior. Under- 
pinning is resorted to when the clay is reached, and here the 
material is removed to the exact dimensions of the lining, 


| which is completed by building up in segments beneath those 


already placed in position. When the shaft is completed 
temporary cages are provided for bringing up the material 
excavated. These cages are in most cases operated by 
hydraulics, but steam power has also been adopted. 

The shields used are of two sizes, the larger one for t ie 
stations being 22ft. 10in. diameter, and the smaller 12ft. 8.n. 
The length of the large one is 6ft. 10in., and the shell is 
formed of steel plates riveted together, and strengthened by 
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disconnected and the direction of the forward movement of 
the shield thus controlled. In these pipes are also placed two 
reversing valves, the use of which is to direct the flow of 
pressure water, so as to either force the rams in or out as 
required, The station shield is further provided with a 
hydraulic cylinder for lifting segments of the cast iron tunnel 
into position ready for bolting in situ. This cylinder is pro- 
vided with a ram, the head of which is constructed so as to 
be easily attached to the segments. The cylinder is turned 
to any,desired position by means of further hydraulic cylin- 
ders and chain gearing. The operations and details of these 
shields are generally well known. When the ground in front 
is sufficiently removed to 
allow the shield to bs 
pushed forward the water 
pressure is admitted to the 
rams, the heads of which 
are against the last ring of 
tunnel plates put in. As 
the rams move outwards 
they push the shield fo- 
ward. After they have 
made a full stroke the 
shield has been advanced a 
sufficient distance to allow 
a ring of tunnel plates being 
put together in the back 
portion of the skin of shiela 
after the rams have been 
forced back into their cylin- 
ders. The ring of tunnel 
lates is then securely 

lted together and to the 
last ring, and the opera- 
tion for the placing of the 
next ring proceeded with. 
In the small shields the 
skin is formed of two thick- 
nesses of steel plates, the 
total length of the shield 
being 7ft. The front or 
cutting end is formed ofa 
strong circular cast iron 
ring divided in halves, on 
which are secured steel 
knives made in short seg- 
ments and forming a per- 
fectly true circular cutting 
edge. The knives are so 
arranged that they can be 
adjusted to cut a slightly 
larger diameter than the 
body of the shield if neces- 
sary. Behind the cutting 
edge ring comes a bulkhead, 
in which is a heading-out 
hole 63ft. high by 5}ft. 
wide. At the back of the 
bulkhead there is a ring of 
cast iron made in six seg 


two cast iron rings and vertical and horizontal stringers. ; ments, having flanges which form the joints between each 


Each ring is made up of twenty-two segments strongly bolted 
together, the front ring forming a cutting edge. The inner 
ring forms the main body of the shield, on which are fixed 
twenty-two hydraulic plungers. Between these rings is a 
steel diaphragm plate, further to augment the rigidity of the 
whole. Each ram has a crosshead formed to bed on the 
flange of the tunnel rings. The rams are coupled together, 
and are in communication with hydraulic pressure pumps by 
means of a series of pressure and return pipes in which are 


| fixed shut-off valves to each ram, so that any ram may be 





These joints are securely bolted together, and 
the ring is also bolted to the skin of the shield. On this 
ring are secured hydraulic rams, one on each segment of the 
ring. These are connected by pressure and return pipes to 
two hand pumps, each fixed to water tanks bolted into the 
shields, : : 
In operating the smaller shield, after it has been erected in 
the chamber provided, the first operation is to drive a heading 
in advance 7ft. or 8ft. Ifthe ground be hard the whole of 
the clay is removed in front of the shield for the distance of 


segment, 
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| Section on Line AA, 


one ring, or 20in., with the exception of an annulus of from | is erected inside the tail of the shield—is filled up by grout- 
lin. to 2in., which is left for the cutting edge of the shield to | ing, which is forced through holes purposely made in the 
take away. Before the shield is moved forward a number of | lining, by means of compressed air. The rate of progress 
pointed pieces of timber are placed horizontally in front of | varies from two to four rings erected per shift, or from 40in. 
the shield, their pointed ends being inserted in the face and | to 80in. completed for ten hours’ work. The method of work- 
their other ends abutting on the shield. As the latter is | ing the larger shield is not greatly different in principle to 
forced forward by the hydraulic rams the clay is loosened by | that of the smaller one, excepting that no advance heading is 
these piles being broken down into the heading, and the | driven. The progress is usually from one to two rings per 
ten hours. The rings are 18in. wide. 
(To be continued.) 








MICROMETER GAUGES. 


Ws illustrate below two micrometer gauges which Messrs. 
O. Berend and Co., Limited, of Basinghall-avenue, have just 
produced. The smaller of the two is particularly intended 
for the use of boiler makers and plate workers in general. The 














* Jas oper’ 


TYPICAL SECTION OF STATION TUNNEL narrow bow, made of good steel, is pivoted in the projection on 
nevi : the side of the fixed part of the gauge. It can be turned 
— then get through the shield and remove the earth. | sideways through an angle of 90 deg., and in this position 
th en the shield has been pushed forward sufficiently far by | pushed through a rivet hole, then by means of the thumbscrew 
the Tams—the latter pressing against the completed end of | it is turned back into its normal position, and the gauge 
pee Iron lining as an abutment—the next ring of lining is | measurement taken. This bow is of necessity rather thin, but 
bh oe inside the tail of the shield, and, having been bolted | with careful use the spring in it is inappreciable. The novel 
nt ¢ shield can be again moved on. The annular space | point about the larger gauge is that it is telescopic. This 
th = the earth and the iron lining left by the advance of | arrangement has been adopted with a view to obviating the 

© shield—it being remembered that the ring of the lining necessity of possessing large gauges, which are rather expen- 
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Section on Section on 
tina CC. Line DD. 


| sive. The gauge before us measures up to ?in. when closed, 
and to 1#in. when extended. The extension piece is steadied 
by the stout iron bar seen projecting fromitsend. A vernier 
scale is marked on the sliding pieces, and the screw with ring 
below clamps the slide in any desired position. The micro- 





meter screw is rotated by the friction head which Messrs. 
Berend usually employ, and which prevents damage to the 
instrument. Both gauges are accurate, well finished, and 
nickel-plated, and they are marked either for ;;,,in. or 
r$s Mm. as desired. 














NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineer: Samuel G. 
Follett, to the Devastation. Chief engineers: Ernest F. Sparkes, 
to the Philomel; Edward A. Short, to the Vivid for the Sharp- 
shooter ; Edward J. Edgar, to the Brisk; Alfred Hart, to the 
Pembroke, additiona], for gun and torpedo-boats ; Henry T. Liver- 
sedge, to the Severn for the Circe ; John S. Gibson-Sugars, to the 
Wildfire for the Desperate ; Frederick J. Page, to the Wildfire for 
the Snapper ; William S, Frowd, to the Victory for the Flying 
Fish ; George E. Wheatley, to the Victory for the Star ; Harry 
Toop, to the Vivid for the Panther ; Harry Basson, to the Vivid 
for the Seal. Engineers :—George H. Cockey, to the Centurion ; 
Francis A. Gordon, to the Vivid, additional; Fredk. Barter, 
to the Devastation ; Leonard Backlea, to the Buzzard, in lieu of 
chief engineer; Arthur P. L, Dupen, to the Brisk. Assistant 
engineers: Malcolm C. Johnson, to the Devastation; John S. 
Sanders, to the Thunderer ; Arthur Brown, to the Philomel ; John 
C. Pearson, to the Buzzard; Walter S. Reid, to the Centurion ; 
William H, Roseveare, to the Galatea ; Arthur C. Hall, to the 
Australia ; Alfred E. Cock, to the Alexandra; Charles de F. 
Messervy, to the Colossus ; Arthur W. Coleman, to the Sanspariel ; 
James Sands, to the Benbow. Probationary assistant engineers : 
James F, Shaw, to the Devastation ; Percy Pollard, to the Philo- 
mel; Jesse H. Harrison, to the Bodney; Allan Evans, to the 
Howe; John F, Bell and Arthur L. Picton, to the Trafal $ 
Benson F, Freeman, to the Nile , Thomas G. Coomber and Robert 
B. Davies, to the Thunderer. Artificer engineer: Thomas J, 





Wells, to the Melampus, additional, for the Gossamer. 
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THE WELLINGBOROUGH RAILWAY ACCIDENT. 


Tur result of Major Yorke’s inquiry into the accident 
which occurred at Weilingborough, on the Midland Railway, 
on September 2nd, has been published in the form of a report 
to the Board of Trade. The leading circumstances connected 
with this unfortunate affair will be fresh in the minds of our 
readers. After analysing the evidence taken during the 
inquiry the inspector comes to the only possible conclusion, 
viz., that the fatal trolley was caused to move by the slope 
of the platform, which, between the buildings and the line, 
has a total fall of 8-1Gin. in a width of 16ft. 5in., or a slope 
of 1 in 24, and the passage has a fall also towards the line 
of 4°44in. in a space of 16ft. 10in. The inclination of the 
passage is, however, not uniform. Starting from the gate, 
there is a difference of level of 2°O4in. in 14ft. lin., equal to 
a gradient of 1 in 82°35, and then a more rapid decline of 
2-4in. as far as the spot where the passage joins the platform, 
this being equivalent to a gradient of 1 in 14. 

Major Yorke’s attention has since been called to quite a 
number of cases which have occurred of luggage barrows 
and trolleys running off the platform, and suggests two 
methods of preventing the recurrence of such accidents :— 
“The most obvious one is to make platforms level, or if, as is 
sometimes stated, it is necessary to give platforms a trans- 
verse slope for drainage purposes, the inclination should, if 
possible, be away from the line instead of towards it. In 
stations which are completely roofed in the drainage question 
disappears, and the platforms in these should undoubtedly 
be level. In stations which are either not roofed at all or 
only partially roofed, a slight inclination of the platforms 
inwards would, I submit, suftice to prevent any stagnation 
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WELLINGBOROUGH STATION 


of water, for the removal of which gratings, gulleys, and 
drains could b2 provided at convenient intervals. The other 
remedy which suggests itself to me is to furnish every plat- 
form truck or trolley which has three or four wheels with a 
brake, and this course should, I submit, be adopted in all 
stations where the platforms slope towards the rails. The 
brake might be of such a nature that, though the wheels 
would remain normally braked, the blocks would be at once 
released by the mere action of pushing or pulling the truck. 
I do not think that any difficulty need arise in designing a 
simple appliance of this description.” 

As is usual after such calamities, all kinds of suggestions 
are made so as to make such disasters impossible in the 
future. One of the remedies suggested is the adoption of 
**cow-catchers ’’ on our locomotives. Major Yorke does not 
consider that the circumstances of the case under notice 
support this idea. He says that even if the engine of this 
express train had been provided with a cow-catcher the 
derailment would probably have occurred all the same. Cow- 
catchers can hardly be fixed so as to be nearer the rails than 
4in., and a piece of iron capable of derailing a train could 
therefore easily pass under it. In fact, a cow-catcher in this 
case would probably have done no more than was done by 
the fenders, and would not have materially improved the 
chances of safety. 








LETTERS TO THE EDITOR. 
(We do not hold ae —, for the opinions q our 





RAILWAY SPEEDS. 


Sir,—You are good enough to say that in my letter to you of 
October 3rd I have made as good a case as can be made for higher 
speeds. In common courtesy, Iam bound to reply that in your 
leader of October 14th you have made as good a case as can be made 
against them. So with this statement pro and con I am fully 
content to leave the matter of speed to the judgment of your 
readers. 

But on the second point of making up time, I should like, with 
your permission, to say one word more. You think making up 
time is not only radically unsound, but highly dangerous, and you 
call attention to the frequency of accidents on American railways 
where this practice is adopted. I know no evidence that the great 
express lines in the Atlantic States, the Pennsylvania or the New 
York, New Haven, and Hartford, and the like, are less perfectly 
safe than the North-Western or the Great Northern. But let that 
pass. You ignore the fact that making up time is practised not 
only in America, but in France under the eye of a Government 
which is so careful of the lives of its citizens that it forbids as 
_ dangerous maximum speeds which are reached here every day and 

all over the country. To repeat my illustration: if certain non- 
stopping expresses run from Swindon to Paddington in 97 min., 
and certain others in 87 min., how can it be dangerous to say to 
the drivers of the former group that, if they leave Swindon 10 min. 
late, they are expected to run up in 87 min.? Other arguments 
against this method of working, taken as a matter of course else- 
where, may, no doubt, exist. But the danger argument is, I 
confess, beyond me, And J reiterate that, without making up 
time, punctuality is impossible. The unforeseen will always 
happen—to say nothing of signal checks which most of us can 
foresee—and, with fixed running times and fixed station stops, time 
once lost remains for ever irrecoverable. 

I observe you say that, if I ‘‘ made a practice of reading the 
Board of Trade reports on railway accidents, I should never have 
written a line advocating the making up of time.” Perhaps I 
may say, therefore, that for years past I have made a practice of 
reading these most valuable reports, not in the extracts published in 
the newspapers, but in full in the original prints. I have never 
understood, however, that the Board of Trade claimed for its 
reports what the theologians call plenary inspiration. When, 
therefore, the inspecting officers, as sometimes happens, assume as 
self-evident that which the practice of other civilised countries con- 
demns as mistaken, I have ventured to assert the right of a free-born 
Briton, and disagree with them. If, for instance, a driver was 
running at a speed otherwise proper, but in excess of that laid 
down in the working book for the particular train, and an accident 


driver for Funning to» fast, my mental comment would, I confess, 
be: ‘So much the worse for the judgment of the inspecting 
officer.” But for my own part, till such a case arises, I shall 
refuse to believe that the inspecting officers are likely to be so 
injudicious, 

Meanwhile, I submit that the business of the inspecting officers 
being to criticise shortcomings, and to suggest precautions, it is 
not fair to reproach them for the thoroughness with which they 
carry out their duties, 1 think, however, that if the newspapers, 
instead of printing their utterances without note or comment, were 
to subject them to a rational and discriminating criticism, it 
would be not a little to the public advantage. The inspecting 
officers, for instance, have succeeded in forcing the companies to 
bring their trains into terminal stations at hand-brake speed ; 
undoubtedly this is safer than running in at twenty miles an hour, 
relying on the vacuum. } 

The question is whether the game is worth che candle. Pat it 
to an ordinary season-ticket holder whether he prefers to waste a 
minute per diem coming in with hand-brakes, or to run the three- 
hundred-millionth chance of being killed and the ten-millionth 
chance of being cut or bruised by running in smart with the 
vacuum, and I have no doubt what his answer will be. But the 
business of the inspecting officers is with safety, not with co2- 
venience, still less with economy. Toenforce these equally import- 
ant points of view in the business of others. 

In reading, therefore, the Board of Trade accident reports, | 
am accustomed to regard them, not as inspired documents to be 
accepted with unquestioning faith, but rather as the Church regards 
the apocryphal books, which, we are told, she ‘‘ reads for example 
of life and instruction of manners, but yet doth not apply ry to 


establish any doctrine.” V » A. 
October 19th, woes 
Str,—One would have thought that your sensible article of 14th, 


and Mr, Stretton’s practical letter on this subject, would have 
terminated the somewhat silly correspondence which has been 
carried on through your columns for some time past. If instead 
of writing the amount of palpable nonsense which forms the sub- 
stance of most of your correspondents’ letters, regarding their pet 
hobby, fast trains, they would adopt the more practical line of 
discussing the merits of the locomotives working them, the cause 
of railway science would, I venture to think, be more fully 
advanced. While equally as fond of riding in a fast express train 
as any of your correspondents, I fully recognise that from the 
railway manager's point of view they are both costly and un- 
profitable speculations; and so long as the general travelling 
public demand penny-a-mile fares and luxurious dining carriages, 
&ec., they will have to be content with a modest 50 miles an hour, 
a rate of travelling which I venture to assert is sutficient, under 
the circumstances, to suit both the tastes and requirements of 
reasonable-minded people. It will be quite time enough to talk of 
running from London to Carlisle in 300 minutes, when the would- 
be passengers in a train of this sort will come forward and pay the 
extra price for the privilege of travelling a mile a minute. | 
fancy, however, that that day is pretty far off. 

Your somewhat irrational correspondent, Mr. Norman Mac- 
donald, has evidently mistaken his vocation, and should have been 
a railway manager. To read his slightly amusing letters about his 
friends, the general manager of this big line and the superinten- 
dent of the other, one would think that these gentlemen took all 
their advice about the working of their lines from him. It is, 
perhaps, as well for both the interests of the railway shareholders 
and travelling public alike that the management of our great 
railway systems—far the finest in the world, in spite of the 
opinions of some of your correspondents—rests in the hands of 
level-headed business men, who, while mostly, I believe, desirous 
of affording the public every reasonable facility and accommoda- 
tion on their train services, refuse to listen to the demands of 
speed cranks and faddists, making wild statements about decelera- 
tions, and grumbling because every express train cannot be run fast 
enough to suit their own particular fancy. 

I might venture to administer a small crumb of comfort to Mr. 
Norman Macdonald and his friends by mentioning, in conclusion, 
that from little things I hear from time to time in railway circles, 
and from what I myself can plainly see in our various railway 
administrations, that express trains are now running in Britain as 
fast as ever we are likely to see them running under existing con- 
ditions of control, and that there will be no more races to either 
Edinburgh or Aberdeen, X, 
October 31st. 





THE EDUCATION OF ENGINEERS. 

Str,—I am glad to see you are in favour of putting the work- 
shop before the college in the training of a mechanical engineer. 
What advantages are there in spending two years at college before 
entering the works! It is said the intending engineer better 
understands what he sees going on in the shops if he has had some 
previous theoretical training ; but surely no man who really 
meant to be an engineer would start his apprenticeship without 
already possessing some knowledge of the steam engine and other 
machines. Personally, I read for myself, and understood the 
action of the steam in the cylinder before I was ten years of age. 
Then, again, it is certainly true that if the workshop course is 
begun after a year or two at college, the apprentice is given better 
work to do than if he had come straight from a public school, when he 
is generally given some wretched piece of drudgery to keep him em- 
“se i for the first six months, On the other hand, it is said the 

y’s education receives a severe check if he proceeds at once to 
the works from the public school ; but this need not be the case if 
he attends at least one evening class a week to keep up his mathe- 
matics and extend his theoretical knowledge. This is quite 
possible, as I have kept it up myself for nearly three and a-half 
years, although it is a terrible rush, to say the least of it. I would 
certainly rather do the ‘‘ roughing it ” at sixteen or seventeen than 
three years later, when I should think it decidedly infra dig. if a 
fitter took the hammer and chisel out of my hands to show me 
“how to doit.” At the end of my fourth year I hope to go to 
one of the best technical colleges, and there combine with my four 
years’ practical experience and store of theoretical knowledge a 
year’s scientific study. If I had been gaining an advanced theo- 
retical knowledge three years ago, by now I should probably have 
forgotten all the intricacies of advanced algebra and trigono- 
metry, &c., after three years in the shops. Whereas, now, I shall 
be working at the advanced stage of these subjects at a time 
when they will soon be of use to me in any appointment I may be 
lucky enough to get. As to a position, I can only say I hope I 
sha'l not have to spend more than a couple of years ‘ slaving at 
the drawing board” for seven hours a day continuously, as this 
would indeed be a poor return for the cost of my training, which 
amounts to over £100 a year, including premium and rent of rooms. 
I mentioned the drawing board, as someone suggested that em- 
ployers should recruit their draughtsmen from premium appren- 
tices ; by all means, if the pupils can find nothing else to do, and 
can be induced to stick at it, which is questionable. 
October 30th. PREMIUM PoPIL. 





ENGLISH VU. FOREIGN CLERKS. 
Sir,—A curious controversy, now proceeding in the Sheffield 
Press, is worth more attention than it is likely to receive. It has 
an important bearing on the discussion on the position of draughts- 
men now proceeding in your columns, It refers, it is true, to 
clerks only, but it is equally true in many respects of the draughts- 
man. Who, indeed, does not know the German draughtsman— 
patient, steady, and intelligent. ‘‘ Too many clerks ” is so familiar 
a cry in the congested labour market, that the British public 
refuses to rise to the well-accustomed fly ; but there are really 
issues of importance underneath what appears to be, on the face of 


the controversy, is typical of his class. He complai 

which ought to go to the British people—that gp that work 
clerical kind—is allowed to be taken by the foreigner, . Mi ride 
out that the foreigner comes into this country witli ulte He olnts 
These views are to obtain all the information and beseut Views, 
ence he can, and then return home to start trading — OXperi. 
account, and compete with British manufacturers in = own 


of the world, For this purpose, says the English clerk market 
enter an English house, stay there for a beggarly wage, and — 
Ip “4 


times no wage at all, thus ousting from his right; iti 
British clerk, who probably has a aie and family dep e 

~ ; A : ent y 
him. It is certainly the case that, in more instances than Pon 
foreigners have come to this country, obtained access to B one, 
establishments, worked there without wages, or for amour 
below what would be reckoned a ‘living wage,” and thee far 
acquired the language and sufficient knowledge of how and aving 
the business is done, have returned to their own country to} bi 
business rivals of the country in which they were trained _— 

So much, indeed, is admitted by the foreign correspondents 
have taken up cudgels on behalf of the Germans and others j i 
Midlands, but it must be admitted that they have a good de the 
say for themselves ; and in all fairness it must be further poe " 
that the British clerk does not quite ‘‘ score” in the controy 
The foreigner points out that in his country they have no woe 
closing all the week round, and no half holidays on Saturdan 
that they work hard to make themselves fit for the positions rt 
seek in England, and having acquired a knowledge of their cl 
language, and probably Feensh, Russian, Spanish, or Italie 
thrown in, they are in a position to take duty as foreign coms 
spondents, In this way, they urge, they obtain work for which 
the British clerk is not equipped. They add, further, that the “e 
it at a fair wage, and not on the starvation allowances which. : 
alleged, ‘I'o the British clerk the foreigners say in effect “Whe 
don't you do as we do! Why don’t you study when you hae th 
time—and you have a great deal more time than we have—and 
thus acquire the languages which would enable you to do the an 
we are paid to do’ But remember,” they add, “you must me 
fool about and waste your time. We don’t rush away from ou 
desks to see a cricket or a football match. ‘ Business first’ jg pe 
motto, and if we were not worth our money in the workshops 9 4 
offices we should not get it. It is through no love of us that we 
are employed, but because we are able to give value for what we 
get.” 
One of the correspondents states that the Kaglish people are at 
length waking up to the necessity of doing what is here vindicated 
“The young Englishmen,” he says, ‘‘are now more frequently 
found in German establishments, learning the language on the 
spot, and learning also not a little of the German ways of mann. 
facture”—which he ventures to suggest are not unworthy the 
attention even of the English. He recommends this pilgrimage 
abroad as the most likely way of making Englishmen independent 
of foreign help in their own country, but he points out that all who 
wish to follow in this path must not go abroad with the idea of 
having a holiday, but of settling down to real hard work so as to 
crowd into a couple of years or so all the experience necessary for 
doing what is required at home. 

Another point which the foreigner pleads against the English- 
man is this, ‘‘ Parents,” he says, ‘‘ are too anxious to have their 
sons appear as young gentlemen. They like to get them into 
offices where they wear nice clothes, and don’t have to do what is 
called ‘dirty work.’ ” 

That is one clue to the clamorous complaint that there are too 
many clerks. The German, the Belgian, the Frenchman, and the 
Swede don’t believe in sitting on a high stool copying letters and 
addressing envelopes all day, or find it sufticient reward to be able 
when they get off their stools to wear top hats and frock coats, 
They prefer to get into the works and go through the different 
departments, so that they may know practically how to go about 
their business when the time comes for them to take it up. 
There is no doubt that the foreigner is right in this respect. The 
young man who is merely “in the office,” as it is called, is never 
likely to be more than a clerk, and is pretty certain to be amongst 
the first to stand idly in the market-place whenever there are more 
workers than work for ‘quill drivers.” Nor is the foreigner far 
wrong when he feathers his taunt with an allusion to the fondness 
of young Englishmen for sport and pleasure. Evidences of this 
are being furnished every day. Only this week a large manu- 
facturer, whose specialities are connected with railway enterprise, 
required several small castings done in a hurry in order that ke 
might take them with him next day on a business tour to the 
North. He sent out a trustworthy member of his staff to several 
establishments where this work is usually done. It was a very 
small matter, requiring less than an hour to complete the job. Three 
establishments were visited, but at each of them that particular 
department was closed on account of a football match between two 
rival local teams. The upshot was that the casting could not be 
done in iron, and had to be taken and finished in a brass establish- 
ment where the claims of the football field had not been so intense 
as to close the works. 

Neither is that an extreme instance of what is going on, and 
what has been going on for many years. Ata time when trade 
was depressed, and people undoubtedly ill-off in various ways, the 
Mayor of Sheffield was required by a prominent agitator of his 
day to initiate relief works and to begin a relief fund. The Mayor 
was not convinced that the distress was so great as was represented 
to him, but the agitator declared that he could bring thousands 
to prove that his statements were not exaggerated. The Mayor 
accepted the challenge, fixed a certain Meaning for the gathering 
of the multitude, and the agitator went away, throwing, as he left, 
the Parthian dart that the Mayor would ‘see for himself.” The 
Monday came, and with it the agitator with a very thin following, 
the whole attendance being under half a-hundred. The Mayor 
reminded the man that he had numbered the distressed at many 
thousands, and had pledged his word to bring them there. ‘I'he 
reply was almost comical. The leader of the men, with an innocent 
frankness which caused a ripple of mirth to pass over the mayoral 
face, blandly explained that the scant attendance was owing to the 
fact that that day had unfortunately been fixed for a football 
match betwixt two rivals teams of pantomime companies from the 
local theatres. The Mayor gently suggested that as each had to 
pay 6d. to get into the grounds, and preferred to see the play 
to coming before him, they could not be in such a sorry plight as 
their leader represented. That gentleman having no adequate 
answer to make, went away, like the young man in the parable, 
exceedingly sorrowful. But the tale, which is a true one, has its 
moral. Sport and play are excellent things in their place. Surel 
it is not their place when they stand in the way of work whic 
must be done, and which, if not done up to time and according to 
the requirements of the customer, will certainly not come to 
England to be done at all, but fall into the hands of the foreigner, 
who prefers good work first and play second. D. 
Sheffield, October 7th. 





A STEAM ENGINE AT TIPTON IN 1725. 


Sir,—Many interesting facts relating to the early history of the 
steam engine have appeared in your columns from time to time. 
Here is one which will, I hope, find its way in due course into the 
standard works on the subject. In the parish register of Bilston, 
Staffordshire, there is an entry under date April Sth, 1725, record- 
ing the baptism of ‘‘Thomas, ye son of John Hilditch, Manager 
of ye Fire Engine at Tipton. He says that his settlement is in 
Bartomly parish, Cheshire.” To meet. the possible objection that 
this was only the parish fire engine, I may point out that it is un- 
likely that a small! place like Tipton would possess a fire engine in 
1725, and even if such were the case; it would be under the control 
of the _ clerk, This was certainly a steam engine, used no 
doubt for draining a coal pit. The.manager, John Hilditch, was 
evidently an importation, and was perhaps the workman who 








nappened, and the inspecting officer therevpon censured the 


it, a trivial dispute, ‘‘A Struggling English Clerk,” who led off 


superintended the erection of the engine, aud afterwards remained 
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rit, Barthomley, as it is now written, is near Crewe, 

to rf gk know the uame of Hilditch in connection with the 
at - engine. 
patory of the ston le and a-balf from Dudley, and it is quite 
Hf ‘h t the engine referred to may be “the steam engine 
le ~ Castle, invented by Captain Savery and Mr. New- 
neat Dodie) ated by ye later in 1712,” an old engraving of which 


come, an! uced in your issue of November 28th, 1879. 
was TOP rtmouth Park-road, N.W., RIcHARD B, Prosser. 
(o, October 3lst. 


N OF CIVIL ENGINEERS’ ENTRANCE 
EXAMINATION, 


hile thanki ou for the publication of my letter upon 
} a pra ree of 4th inst., I should be glad if you 
this rr ‘diy insert the following correction of a misprint in the 
would kin ‘or “inquirer” read ‘‘engineer.” I need hardly say 
woth line : { the paragraph is confused by this error. 


sense 0 cles oad ‘Pp 
the oromber 6th. Assoc, M, Inst. C,E. 


THE INSTITUTIO 


SIR, 





, av doubt you will have a good many letters on this 
pm — subject: Perhaps you wil permit me to say a few 
ver * 
wae ee risks incurred. The first is that the policy of the 
ation will be misunderstood. The other is that that policy 
see If these examinations are to be regarded as the only 
? went rough which engineers can gain access to membership 
— future then the policy is wrong. But this is not, I think, 
in the : suggest, however, that an authoritative state- 


Id 
op thee re-stetement, of the facts should be published by 
’ . 


og value of theoretical instruction, | may mention two 


amusing cases which came under my own experience. In one, a 
= engineer, with a high college record, was sent out to India 
) ' oe time within the memory of many of us—when there was a 
dearth of engineers in our Eastern Kingdom. He was sent some 
ay up the country to get in piles in a river - ratory to the 
. Y eeuction of a bridge. He had, he told his chief, made piles a 
vial study, ‘Time passed, and there was no record of progress. 
then the chief sent someone to see what was the matter; what 
that was is best explained in the junior’s words, ‘‘ If I could only 
get the piles up-ended in the right place I could drive them ; but, 
you see, the current is so strong I cannot manage it. ; 
"In the second case, levels were taken for a large bridge. A 
bench mark was cut in a tree on one shore. The work was not 
roceeded with for a couple of years, Itis a fact that work went on 
and progressed for some time before it was found out that the tree 
had grown, and the bench mark was about twenty inches higher 
than when it was put on. Obviously, no amount of theoretical 
training will meet such cases as these. — : f 
At this moment the profession is divided into two camps. I he 
one believes in theory, the other in practice. What is wanted is 
ible evidence that a sound theoretical training in a college is 
not only desirable, but essential. That proof has never yet been 
forthcoming. I strongly urge on those who have the interests of 
the profession at heart the desirability of supplying that proof at 


once. : 
| shall not trespass further on your space just now, but I may 

venture to ask permission to say something more at another time. 
South Kensington, November 7th. ANGLO-INDIAN, 





Sin,—‘* Assoc, M, Inst, C,E.,” writing on the subject of the ex- 
amination papers of the Institution, complains of the general tone of 
the paper, and of two questions most especially, and says, in all 
probability truly, that these two, at any rate, would not fairly fall 
within the reach of men who possessed ordinary public school 
training, and some years’ experience of office and outdoor work. 
The complaint is, | think, perfectly sound, if the paper was in- 
tended to test the knowledge likely to be ae oa through that 
training, From ‘ Assoc. M. Inst, (.E.’s” description it would 
seem that, if that was the intention of the paper, it was of the 
very unsound type which aims at discovering the candidate's 
ignorance, not his knowledge. But it does not appear that the 
paper had any such intention. The report of the Council (Session 
Tate.) says, on page 25, with reference to the objects of proposed 
alterations, that ‘‘a definite standard of attainment, not only in 
general education, butalsoin those branches of physical science which 
form the basis of engineering—apart from any standard of practical 
engineering knowledge—should now be laid down asqualification for 
election to associate membership.” It is quite plain from this that 
the Institution intended to demand very distinctly a good deal 
more than could reasonably be expected from ‘‘(1) the usual public 
school training, and (2) practical experience of some years in the 
field and office,” referred to by ‘* Assoc. M. Inst.C.E.” The above 
quoted passage in their report seems to me to practically assert 
that, in the opinion of the Council, such training as ‘‘ Assoc, M. 
Inst, C.E.” mentions is not sufficient now, and consequently it is 
only reasonable to expect that questions should be put, unanswerable 
by those members of the Institution who never underwent the sort 
of training now demanded by the Council. If, indeed, the questions 
were all to be confined within the range fairly covered by the 
training ‘‘ Assoc. M, Inst, C.E.” mentioned, what becomes of the 
test of a candidate’s knowledge of those branches of physical 
science which form the basis of engineering, apart from any 
standard of practical knowledge ? 

Not having seen the paper referred to by ‘‘ Assoc. M., Inst, C.E.,” 
I can only speak definitely of the questions he quotes. The first is 
thirty years old at least, if Stoney be admitted as within the range 
of an ordinary engineer’s knowledge, except that Stoney does not 
refer to Euler’s formula by name, and contents himself with show- 
ing, by general reasoning, that long columns depend more for their 
stability on the transverse than on the direct compressive strength 
of the material. Every formula for long columns means this at 
any rate. Euler’s assumes perfect elasticity, and some other 
things, and any practical man could certainly evolve a fair answer 
to the latter part of question 1. There is no abstract mathematics 
in it, As to the second question, it is mathematically quite 
simple, and is as far removed from the severe recreations of the 
Senior wrangler as the other, nor does its solution even involve any 
special dodge peculiar to itself, of the kind supposed dear to the soul 
of the crammer. I ‘suppose ‘‘ Assoc, M. Inst. C.E.” would put easy, 
long-period springs under a car that was to go smoothly over 
cobbles ; a stiff drum spring and, as nearly as may be, inextensible 
cord, in an indicator for a fast running engine ; and is aware that 
dangerous results have sometimes followed coincidence of natural 
and forced vibration periods, with troops marching over a suspen- 
sion bridge. Any practical engineer would probably form some 
vague estimate of the relations between the natural and forced 
periods and amplitudes. The question put requires this estimate 
to be reduced to definite numerical values, in the simplest possible 
cases, I do not see any very dreadful unpracticalness in pointing 
out to an engineer how, in a simple case, those quantities are con- 
nected through which the height of the centre of gravity and 
arrangement of springs affect the steadiness and easy running of 
an engine, Maurice F, FitzGerap, 

Belfast, November 7th. 





Stk,—TI have read the letter of “Assoc, M. Inst. C.E.” referri 

to the above subject, and I think it is to be regretted that he di 
hot give the question a little more thoughtful consideration before 
®xpressing opinions which probably may have a bad influence upon 
Some of the younger end of the profession, and so defeat— 
10 individual cases—the ends evidently aimed at by our Institution, 
in establishing the examinations, 

© commences his letter by taking two examples from a recent 
examination paper, and ‘because they happen to require a little 








beyond ordinary knowledge, he criticises and condemns the whole 
examination ; the tone of his letter suggesting that because such 
examinations require previous careful study, they ought to be 
peg without study ; in fact, that the only knowledge necessary 
or an examination is that which can be acquired without study. 

He quotes his own case as an instance, and says he is a resident 
engineer on a great English railway, &c., and admits that he could 
not answer a majority of the questions set in the examination 

pers. Now, suppose he did not hold this position, and instead 
of working to another engineer's drawings, as at present, he either 
commenced private practice, or held another appointment where 
he had to design entirely new work ; would he not admit that a 
previous sound theoretical knowledge—obtained by hard —- 
in conjunction with practical experience, was not only desirable, 
but absolutely necessary, if he is not to pay another man a high 
salary to do the work for bim / 

If an examination is to be passed without study, it simply means 
having an examination of practical knowledge by means of examina- 
tion papers, which is certainly a very undesirable thing. Again, the 
admission to the Institution does not depend wholly upon one 
examination ; for the candidate has also to satisfy the Council that 
he has been engaged in a responsible position upon some important 
works of construction. Theoretical training is undoubtedly abso- 
lutely necessary for the proficiency of an engineer ; and I take it, 
one of the principal 9 of the Council in establishing the 
examinations is to stimulate study among the younger members of 
the profession, concurrently with their practical work. 

If ‘‘ Assoc, M. Inst. C.E.” has read the recent presidential 
address, he will probably have altered his views, for the figures 
therein quoted quite upset his arguments. These figures prove :— 
(1) That the examinations are increasing in favour, as evidenced 
by the large increase in the number of candidates, (2) That the 
examinations have besn comprehensive, and not beyond the ordi- 
nary attainments of a well-trained engineer, as shown by the 
ee few candidates who failed to pass—seven out of 
forty. (3) That the questions in the papers have not been so 
remarkable as ‘‘ Assoc. M. Inst. C.E.” suggests, for 86 per cent. of 
the possible marks were acquired on the whole examination. These 
facts speak for themselves, and form a complete answer to the 
objections raised by ‘‘ Assoc. M. Inst. C.E.” M. Inst. C.E, 

Westminster, November 8th. 





5ir,—I quite agree with your correspondent, ‘‘ Assoc. M. Inst. 
C.E.,” on the above subject. I think it is a great grievance that 
men who have passed the best years of their life in any one 
branch of the profession should, if they wish to become connected 
with the Institution of Civil Engineers, be compelled to pass an 
examination of such a nature as to require one employed in 
active work to practically neglect his duty, so as to cram down a 
lot of stuff which he would, as likely as not, find useless in future 
practice. 

I would say that the examination should stand, in order to be 
passed by students and apprentices; and that those holding 
responsible positions, or raised to such and engaged on any im- 

rtant ake should be admitted on the proof and strength of 

aving had good experience in constructional and field work. If 
the present is the system by which members are to be enrolled, 
the Institution will become nothing better than a school, which 
will flood the profession with a lot of paper men similar to those 
turned out of our colleges with engineering degrees, and over- 
running the country looking for work without an ounce of practical 
training. If it is absolutely necessary to have an examination for 
those in practice, why not make it practical, and confine it to that 
particular branch which the candidate has chosen for his life work ? 
I have no doubt that the former easy admission has been much 
abused ; but that might have been minimised by a more careful 
scrutiny into the position and experience of the proposed candi- 
dates. This examination is a real grievance to those who wish to 
join the Institution, and whose time is fully occupied in carrying 
out their duties and earning a living. The members and associates 
of the Institution of Civil Engineers are only a few in comparison 
with the hundreds of good men holding responsible positions 
throughout the empire, PRACTICAL, 

Newry, November 7th. 





Sir,—After reading the letter from your correspondent ‘ Assoc. 
M. Inst. C.E.”on the subject of the examinations of the Institution 
of Civil Eagineers, most of your readers will, I think, be tempted 
to ask—‘‘ What is there to discuss ’” Having seen the examina- 
tion papers, your correspondent can hardly be ignorant of the 
measures taken to give every candidate the utmost freedom of 
choice in regard to the questions he answers, so that any candi- 
date who has specialised his studies to some extent may gain 
credit for his more thorough knowledge of the branch or branches 
he has taken up. Even were this not the case, it may be doubted 
whether the majority of your readers would care to see valuable 
space taken up in setting forth the reasons why the scientific 
training of an engineer should embrace such subjects as the 
strength of columns and simple harmonic motion. Surel 
** Assoc, M. Inst. C.E.’s” letter affords further testimony, if suc’ 
be needed, to the wisdom of the Council in deciding to ensure 
by examination the possession of adequate scientific knowledge 
on the part of those who are admitted to membership of the 
Institution henceforward. SIGMA, 

November 6th. 


POSITION OF DRAUGHTSMEN. 


Sir,—I have read with interest the letters that have appeared 
in your paper under this head, and I think that “‘Corkenoig” in 
the current issue just about hits the mark. What we need is a 
union. I am a ship draughtsman, but our position seems about the 
same as it isin other branches, I have worked on constructional 
ironwork in a London office, and kave also worked in the North of 
England and Scotland, thus giving me opportunities of meeting 
draughtsmen in these various parts of Britain. ‘ 

I have felt for some time that if we wish to improve our 

ition we must make some effort, and not wait for the employers. 
Most of your correspondents admit, and I think they are perfectly 
right, that the position of draughtsmen is not what it should be. 
Granted this, the question is, How are we to improve it / 

Whatever may be said against trade societies—an1 they are far 
from punt —thies can be no doubt that most of them have 
improved the position of the workers. Recently in the strike 
and lock-out in the engineering trade, we have seen what a 
union of employers could do. So that we inevitably come to the 
conclusion that to do any good we must unite. I cannot agree 
with ‘‘ Corkenoig” that the best way would be to join some union 
that is already formed, as in that case complications would be 
almost certain to arise. But I quite agree with him as 
regards the out-of-work pay. As to the best method of forming a 
society, modelling rules, &c., | am quite aware that it would be a 
difficult thing, but who gets more difficulties to overcome than 
draughtsmen? Surely they need not be beaten by this. Should 
a sufficient number be willing to come forward with the object of 
forming a society, I for one would be perfectly willing to do all 
in my power to aid such a project. 

Now, I believe there is a tendency for di ions such as the 
one that has been going on in your paper, to end about the same 
place as they began, with no practical result. To obviate this, I 
should suggest that someone come forward to act as secretary— 
pro tem.—with the object of commencing a society. The main 
objection to this has been mentioned, namely, that the masters are 
likely to be down on any leaders. Perhaps, however, you would 
allow letters to the secretary to be sent in the first instance to your 
office, so that his identity would remain unknown. This I think 
would get over that difficulty for the time, and then if it was found 











a sufficient number came forward, future steps could afterwards 
be arranged, 

{ am quite aware that it means a lot of work for whoever under- 
takes it, and myself have not time to do so; but should no one else 
volunteer, rather than lose this opportunity, I would undertake 
the initial work if you would act as Tt have suggested, as I do not 
desire notice to leave my present place with prospect of being 
boycotted. UNION Is STRENGTH, 

Yovember Ist. 





THE WRECK OF THE S.S. MOHEGAN. 


S1r,—I have read with considerable interest the letters that 
have ap in your columns on the above disaster, and should 
esteem it a favour if you will kindly allow me to call attention to a 
few points in connection with this catastrophe. Tbe work of 
getting out the boats could not be accomplished within the limits 
of time —_ by the rapid a of this vessel, and hundreds and 
thousands of examples of loss of life through such causes exist. 
Unfortunately it is only the big examples, such as the Elbe, Drum- 
mond Castle, Mohegan, &c., that we hear of. Every day lives 
are being lost for the lack of having our modern—quick-sinking 
—ships fitted with modern life-saving appliances, but these 
smaller instances are never recorded, and it requires some great 
disaster to call attention to the fact, and to prove that the boat 
equipment of our ships is totally unfitted to deal with the work 
of saving life in an emergency of this kind. Now, Sir, why 
should this be? Every shipowner and shipbuilder knows that 
steel is good enough to build a ship with, and that steel ropes 
are better than hempen ones, yet they go on carrying the old 
cumbersome wooden life and other boats subject to climatic 
deterioration and easily stove in, slang by hempen falls liable to 
freeze, from the oldest and most useless form of davit that could 
— under present altered circumstances, devised. 

ndoubtedly the antiquated and inefficient gear mis-named 
“‘ life-saving appliances” complies with the Board of Trade require- 
ments, but are they of any use as life savers? The answer 
given in the case of the Victoria (too heavy a list to get boats 
out), Elbe (tackle frozen), Drummond Castle (too short a time), 
_ hundreds of other examples, has been most emphatically 

No!” 

The wreck of the Mohegan has lessons which shipbuilders and 
shipowners would do well to take to heart. That the whole 
question of saving life is treated in a manner that reflects little 
credit on the vaunted skill of the shipbuilder has again been 
only too painfully and too plainly shown. With a modern ship 
sinking, as this one did, in some twenty minutes, it is nothing short 
of a mockery to say that the old-fashioned davits, boats, &c., 
are in any sense life-saving appliances. 

As the foundering of this vessel and the deplorable loss of 
life will, I trust, prove the death knell of the present types of 
davits, chocks, and releasing gear, shipowners should now turn 
their attention to all modern improvements having for their 
object the rapid and certain ieaiiing of boats, and not trust 
any longer to gear built of perishable material, which are high 
in first cost and maintenance, and, as has been conclusively 
proved with such terrible frequency, worse than useless when 
required, besides lumbering up the vessel’s decks and adding 
considerably to top hamper the ships carrying them. 

Palace-chambers, Westminst LEopoLD Roper, M.1.N.A. 

S.W., November 8th. 
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THE FLASH POINT. 


Sir,—I have read with much interest the article and letters on 
the flashing point of petroleum, appzaring in recent numbers of 
THE ENGINEER, holding, as I do, the opinion that in this colony at 
least the flash point should be raised to 100 deg. Fah. It may be 
of interest to your readers to mention that the 72deg. Abel test 
was in force here until 1886, when the flash point was raised by an 
Act to 83deg. Fah. So much for legislative action. As a matter 
of fact, the whole of the illuminating mineral oil used in the 
colony comes from New York in cases, each containing two sealed 
tins of four gallons each from firms, I believe, connected with the 
Standard Oil Trust ; but be that as it may, none of the oil flashes 
at less than about 95deg. to 103deg., the average being about 
100 deg. During the summer months here the temperature often 
a: 80 deg. at night, yet a lamp explosion is practically 
unknown. The refiners evident!y consider 100 deg. the right 
temperature. E. A, CULLEN, Assoc, M, Inst. C.E. 

Brisbane, Queensland, September 22nd. 





A REMARKABLE RUN ON THE GREAT WESTERN. 


Sir,—With reference to the run of the Barmouth express, 
published last week by Mr. Rous-Marten, it is interesting to know 
that Hughes, the driver, was not exerting the Cobham’s full 

wers, as he wanted to do best on the last day of running—a 

‘riday—since he had been promised a clear road that day ; but 
through some mistake another engine worked the train on the 
last day. On the previous Tuesday Cobham got to Birmingham 
nine minutes early, with two stops en route of five minutes each, 
which may or may not be that timed by Mr. Rous-Marten—Hughes 
may have forgotten the exact number of minutes stopped, for he 
told me. I have reason for hoping for a clear road daily, and 
four minutes quicker booking to Birmingham next year. 

Ealing, W., November 7th. O. R. WALKEY. 





WORKMEN’S COTTAGES. 

Sir,—During the progress of the late strike and lock-out you 
allowed me to draw attention to the importance of cottages. 
Now that, according to report, a new employers’ federation is 
formed, will you allow me again to refer thereto! I have gone 
into the subject very carefully since I wrote you before, and am 
sure no less a sum than one million per annum, that now goes 
direct into the pockets of a host of ennall Eeapdbends, might be inter- 
cepted and mutually shared by the employers and their workmen. 

Ese arse was that the employers should purchase land and 
build decent sanitary cottages, or, in large towns, build blocks for 
flats adapted for workmen ; let these to their own workmen, and 
deduct the rental from the weekly pay-sheet for ten years, at a 
rental] that would build another cottage, if the weekly payments 
were placed in some good bank at fair interest. Then allow the 
workman to reside in the cottage or flat rent free for his life, after 
which the cottage could be again re-let to another tenant at the 
same rental for another ten years, and then free for tenant’s life 
as before. 

I worked out this problem, with the result that with really a 
moderate capital to start with, say sufficient to build ten cottages 
per 100 married workmen, that in fifty years, without the em- 
ployers investing another penny, there would be sufficient cottages 
or flats to house every married workman ; and whilst taking into 
consideration the cottages continuously being re-let from death of 
tenant, the —— would roundly have always, at least, 
25 per cent. of their cottages paying them rent, and the remaining 
75 or less per cent. workmen residing in free cottages ; and thus 
the enormous annual rental—which, if nothing is done, will 
throughout all time be lost to the engineers—will be wholly inter- 
pe and about equally shared by employers and their work- 
men, and from an original capital only sufficient to build cottages 
or flats for one-tenth portion of the married workmen employed at 
present. 

Let our employers consider the fierce competition of future 
years, and say if they can afford to thus recklessly throw at least 
£1,000,000 per annum away, 


4, Victoria-place, Eastbourne, R, SHEWARD, 
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CAMMELL’S KRUPP PROCESS PLATE. 





THE great importance of achieving success in the manu- 
facture of thick Krupp process plates makes it desirable to 
add to the reports of the successful trial of Vickers’ and 
Brown's thick plates, that of Cammell’s which took place on | 
We have spoken of 


September 29th last at Shoeburyness. 


the great difficulty of achieving success with thick Krupp 


Fig. 1i—EFFECT OF FIRST ROUND 


process armour at first, and the expression “at first’ must 
be allowed a more extended scope than is usual, seeing that 
we believe that as yet Krupp has made very few thick plates 
indeed. Success when achieved is of special importance, 
because successful thick Krupp armour shows greater 
superiority over thick arm- 

our of other kinds than is 


| because the first shot was dislodged by the subsequent attack, | hand, the official report speaks of the head of No. 
| and consequently we are able to show the actual condition of | 
| the point or head fragment, ‘and to measure the depth of its 
We think that it is of interest, and due to the 
makers, to show how small a portion of the projectile is lodged | 
in the plate, and how completely the former is broken up ; 
and, indeed, it is to the benefit of all the Sheffield makers to 
do this, for any one will see how similar is the appearance of 


penetration. 


No. 1 shot, as shown in Fig. 1, to that, not only of No. 3 in 
Fig. 2, but of those embedded in Vickers’ and Brown's 
plates, given in THe ENGINEER of November 19th, 1897, and 
October 2ist last. In fact, the mass of this shot looks 
greater than some of these others, so that we may be well 





the case with the respec- 
tive thin plates. The ex- 
planation is not far to seek. 
Thick armour is much 
more severely strained in 
the direction of tearing or 
fracture than thin for 
reasons given before now, 
one principal one being that 
the width of plate does not 
increase in the same ratio 
as its thickness, so that it 
is comparatively easily torn 
or broken across by a blow 
which may be proportioned 
fairly enough as to perfora- 
tion. The question of thin 
armour has now _ been 
mastered for some time, 
Toughness may be of great 
importance to it, but it 
tells in a different way. 
Thin Krupp armour may 
very likely be perforated, 
as, for instance, by a capped 
shot, without its toughness 
being taxed severely. This 
quality, however, is brought 
into play much more if the 
plate falls under the attack 
of common shells from 
heavy guns. Such projec- 
tiles can, of course, only 
get through plates falling 
far below what would be a 
match for the armour- 
piercing projectile of the 
same calibre. The question 
is important as dealing with the powers of our primary guns | 
to destroy the upper structures and weaker parts of ships. 
The common shell has no point to be broken by a hard face, 
but only gets through by punching a disc of plate out, which 
the plate resists in virtue of its toughness. It is then not only 
conceivable, but probable, that some hard-faced plates which 
defeat the usual attack of armour-piercing shot may give 
disappointing results when attacked by large common shell, 
for their power to fracture a point is not called into play; 
but, on the other hand, toughness which they may not possess 
ina special measure in all cases, but this toughness is the 
characteristic of Krupp plates. 

The conditions of trial of the Cammell plate were 
practically identical with those of its rivals from Vickers 
and Brown. The plate weighed 14 tons 16 cwt.1 qr., or if 
its bolt holes were filled up 14 tons 17 cwt. 2 qr. 19 lb. 
There is no thickness laid down directly, but the plate must 
not weigh over 480 lb. per square foot. This forbids the 
thickness being as great as 12in., seeing that Krupp process 
plate weighs 490 lb. per cubic foot. This plate will be found, 
if worked out, to be 11°66in. thick. It was attacked by 
12in. Holtzer shot, with the velocities and weights and 
energies shown in Table A. 

How well the plate behaved may be seen in the photograph. 
Fig. 1 shows the effect of the first round. Fig. 2 shows the 
plate after the three blows. Fig. 3 shows the back, and Fig. 4 
the recovered débris of the shot after impact. It is right to 
say that in giving two more photographs of this trial than we 
gave in the case of Vickers’ and Brown’s plate, and in point- 
ing out some features in more detail, we do not mean in any 
sense to imply that this result is the best of the three. We 
suggest no such comparison, but have added to the photo- 
graphs of the face and back after the entire attack, that of 
the face after the first round and of the projectile fragments, 














Fig. 3—BACK OF PLATE AFTER ATTACK 


pleased to see that when it is actually dislodged it is of the 
insignificant bulk shown at A in Fig. 4. It may be seen that 
we have omitted to include No. 2 shot in our sentence above, 
because writing from the reports and photographs only, and 


i  — § 
with the tip of the core remaining embedded » 2 shot 
graph of this round, which we do not give,” a Photo. 
We conclude, then, that the greater part of this a out, 
cluding fragment B, was at first held in the plate g0” 
the greater part of it became detached when Round but 
delivered, although not noticed in the report, 3 Was 
interest of this is that it shows how completely spread a 

an 





Fig. 2—EFFECT OF THREE ROUNDS 


broken up were the projectiles, so that very little metal had 
sufficient entrance to enable it to hold to the plate. Without 
arguing which is better or worse, we note the fact that in Brown's 
plate recently given, there is hardly any scaling-off of plate 
round the actual shot fragments, while in both Vickers’ and 
Cammell’s there is a considerable amount. This, we think, 
may argue greater hardness in the faces of the two latter 
plates; the effect would be that the shot would probably be 
broken rather more abruptly, and the fragments would be 
detached with more remaining energy against them, so that 
less work would be delivered at the point of impact and more 
round it. The shot point would be rather more spread and 
get less deep, while the face round the point of impact would 
be more severely struck by fragments, and also probably 
from its character more easily detached by blows. The backs 
rather bear out this conjecture, for in the back of Brown's 
plate the crack is across the centre of the bulge in one, if not 
all three cases, while in Cammell’s the only crack visible 
-see Fig. 3—is one running from a bolt in a direction sug- 
gestive of a concentric ring round the point of impact. 





Effects. 
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In examining the backs of plates that had been ated 
at Shoeburyness, we have noticed a concentric crack as 
evidence that the shot’s point had been destroyed, and that 
the boring action of the point had given place to the punch- 
ing action of a blunt bolt, and this, we believe, will generally 
be found to be borne out by facts. We should, expect, then 
that the integrity of the face of the Brown plate is balanced 

















Fig. 4—FRAGMENTS OF PROJECTILES 


not having seen the actual trial, we are puzzled by one fact. | by the point of the shot being less completely flattened. We 


| 


Fig. 4 shows at B a fragment which appears to be the portion | donot, as we say, attempt to argue superiority for either of 
of the head at the end of the core. Fig. 2 shows very little | these admirable plates over the other, but only to suggest 
metal holding to the plate face of Round 2, while, on the other | what we think is interesting, that while every one woul 











\\ 





prefe 
being 
absol 
have 
impa 
com 
in T 
bear: 
save 
little 
prev 
and 
sider 
W 
obje 
She! 
fact 
arm 
agai 
pro 
exh 


ing 


the 
the 
bui 
art 


— 


~manes 












q but 


Main 
and 








THE ENGINEER 











THE FRENCH BATTLESHIP MASSENA 








prefer that a plate face should not scale off, other things 
being ‘equal, that it is probable that other things are not 
absolutely equal, but that the faces which have scaled may 
have benefited the plate by their hardness at the point of 
impact. This could, offcourse, be verified if the heads ever 
comeout. The Carnegie plate attacked, as described by us 
in Tue EncIngER of September 2nd last, we think rather 
bears out the above, for the capped projectile which was 
saved from breaking up on the face passed through with very 
little scaling indeed round the point of impact, while the 
previous round, which was delivered with much higher velocity 
and perforated by punching rather than boring, caused con- 
siderable scaling round the point struck. 

We do not, however, wish to dwell on small features. Our 
object is to record the important fact that the whole of our 
Sheffield firms have achieved complete success in the manu- 
facture of thick as well as thin Krupp process armour 
armour which shows superiority in a specially marked way 
against the boring attack of armour-piercing, that is, pointed 
projectiles in thick plates, but which, we think, would 
exhibit special powers in thin plates in resisting the punch- 
ing attack of heavy common shell. 








DOCKYARD NOTES. 


By the courtesy of a correspondent in Italy we have reached 
the solution of the Garibaldi problem, recently referred to in 
these notes. There are five of these ships and two others 
building similar, but a little larger and more powerfully 
armed. A correct list is as follows :— 

_ Original name. 

Giuseppe Garibaldi I. 

Giuseppe Garibaldi II. .. 


Present name. Boilers. 
Garibaldi (Argentine)... .. Cylindrical 
Gi i Cristobal Colon (Spain, sunk) Niclausse 
sinseppe Garibaldi III... Pueyrredon (Argentine) .. Belleville 
Giuseppe Garibaldi IV... New Italian cruiser .. .. Niclausse 
Built by Ansaldo and Co., Sampierdarena. 


Vanuee ira San Martin (Argentine) .. Cylindrical 
ov M. .. Gen. Belgrano (Argentine) Cylindrical 
arese III, ., New Italian cruiser .. .. Belleville 


~ Built by Orlando Bros., Leghorn, 


The engines of the Garibaldis are all after Maudslay’s design, 
those of the Varese class by Hawthorn. Not only, therefore, 
is there no Pedro d’Aragona, but there is no other ship that 
this mythical vessel can be. Since writing about the ship we 
have looked her up in other naval lists; her name does not 
hr in the current Carnet, but is to be found under the 
— vv Spain in an 1897 similar Italian list. Apparently, 
tahes ore, the Carnet is the only naval annual that was not 
h enin. This is the more extraordinary because the Carnet 
pa not a very high reputation for accuracy. The current 
or states, for instance, that the Barfleur carries four 13°5in. 
dae Gin. guns. Her actual armament is, of course, four 
My = six 4°7in. quick-firers—not quite the same thing. 
whel 7 is only allowed two 13in. guns, but on the 
Wares ‘nglish armaments are upon the grand scale. The 
tM instance, with “four 10in., eight S8in., four 
= ry six Gin. quick-firers,” is something like a ship— 
ough to have settled the Fashoda crisis by herself. 





on re stated months ago that the Diadem type of cruisers 
Giiten the Channel fleet as soon as possible ; the “ flying 
getti T squadron yarn ” appears to have its genesis only in the 
itis te teady of these ships. As for the emergency squadron, 
Char, hp means unlikely that that may remain as a Home 
va ran fleet—an idea mooted a long while ago, and which it 
: n intended to carry out so soon as ships are available. 
matter of opportunity will very likely be seized. In the 
the it _ _ War scares,” we may remark now, that should 
é 4 itical barometer be at all unsettled next January, 
Will very likely be ominous rumours of overtime in the 


dockyards, The Channel fleet made good fewer defects than 


s 
« . 
__ Er > ees eee _ 


usual last time that it was in harbour, consequently there 


will be a heavy list of things to see to when it returns. 


Tue current Le Yacht publishes the new French pro- 
gramme of construction—a very interesting item just now. 
The English lead in dimensions has been followed; the two 
new battleships are to be of 14,500 tons, very little smaller 
than the Majestic. The details given are somewhat meagre, 
but the main feature is a belt rising to 9ft. above the water- 
line. This belt will be complete, of course, as in all French 
models with but three exceptions. We believe that the old 
lozenge disposition of heavy guns will be adhered to, instead 








of the two turrets with pairs of guns, as in the Charlemagne. | 


The defensive superiority of this system per se is oLvious; it 
means, however, only three guns on a broadside instead of 
four. We read somewhere of a proposal to mount the amid- 
ship guns en echelon, but doubt whether it has been seriously 
considered. The American Alabama—which, needless to 
remark, is a ‘‘ whip-creation ” ship—is otherwise the ideal 
the new French ships will strive to equal. With about 3000 
tons more displacement, they should be able to doso. The 
rest of the French programme will include two 4000-ton 
second-class cruisers, two 400-ton “ catchers,’ and eleven 








torpedo boats, seven of which will not be large. 





Tur designs for the new American coast-defence monitors 
are reported to be cancelled. According to accounts the 
American Navy Board took the somewhat original step of 
consulting Admiral Sampson and navalopinion. The Puritan 
and her sisters were found to have been well nigh useless in 
the war—a conclusion anticipated long ago. The last ‘naval 
officers’ ships” that we built were the Nile and Trafalgar ; 
those vessels were designed solely to supply a naval demand. 
Subsequent vessels have not been so constructed, or not with 
the same singleness. There are so many different opinions 
now-a-days that it would, perhaps, be impossible to satisfy all. 
At the same time the desire for a complete belt is very 
general indeed, and in the Shikishima a ship very close to 
the naval ideal exists. It is true that her lower deck must be 
considered left open to armour-piercing shell of large calibre, 
but an armour-piercing shell coming through 6in. Harvey 
would not probably effect much more damage than an 
armour-piercing shot of the same calibre coming through Qin. 
Harvey. And when it comes toa question of the bow water- 
line there is no denying a very clear first place to the 
Shikishima, 





Tur United States Indiana has had her funnels heightened 
10ft., and been fitted with bilge keels. These last were wanted 
badly enough ; she was a very poor sea-boat. 





Tuer Japanese cruiser Kasagi is due shortly at Elswick to 
take her artillery. She has the same armament as the 
Takasago, but being larger her sponsons have some armour 
upon them. 





Tur French catcher La Hire, recently launched, is more 
of an enormous destroyer than a torpedo gunboat. She will 
draw some 12ft. aft, but considerably less forward. Our 
neighbours regard her as liable to be torpedoed in the stern, 
and subject her to criticism on those grounds. She is to 
carry six 6-pounders and six 3-pounder small quick-firers, 
but presumably some 4in. guns as well, since her displace- 
ment is close on 900 tons. The Dunois, a very similar 
vessel, has been rushed through her trials. The nominal 
horse-power was 6400, but 7300 was obtained. These ships 
are to have briquettes instead of ordinary coal, and it is 
estimated that the endurance will thereby be increased one- 
third. 





Tur launch of the Formidable at Portsmouth is fixed for 














the ceremony. No one outside official circles, as’yet, knows very 
| much about this ship, beyond that she is a Majestic, and not 
| a Canopus. Few of the details that have been published can 
| be accepted as definite. Her appearance, when complete, is 
| again an unknown quantity, and we shall probably see her 


| the 17th of this month. Lady Lucy Hicks-Beach will perform 
| 


in the various illustrated newspapers with a different number 
of funnels in each drawing. She will, of course, have two 
masts and two barbettes, and casemates more or less like 
those of the Canopus in arrangement; but beyond that, 
knowledge as to what she will be like varies a good deal. 








ROBERT SINCLAIR. 





No doubt many of our readers will feel with us regret that 
Robert Sinclair is dead. He expired on the 20th ult. at 
Florence, in his eighty-second year. He was the son of 
Mr. Alexander Sinclair, a London merchant, and a Charter- 
house boy. At an early period in his life he became a 
pupil of Robert Stephenson, and in due time served under 
Mr. Locke, and after working on the Liverpool and 
Manchester Railway he went to France, and was one of 
the makers of the Paris and Rouen Railway. From France, 
in 1846, he went to Greenock to superintend the construction 
of the railway between that town and Glasgow, and of this 
he became the first manager. He then joined the Cale- 
donian Railway as locomotive superintendent, a post which 
he held until 1851, when, at the early age of thirty-four, he 
became general manager of that important line. In 1856 
he left Scotland to become chief engineer and locomotive 
superintendent of the Great Eastern Railway, from which 
he retired, owing to bad health, in 1868. Mr. Sinclair was 
succeeded on that line by Mr. W. Adams. It will be remem- 
bered Mr. Sinclair was the first locomotive superintendent 
to fit his engines with cabs, and the innovation was bitterly 
opposed by the men, some of whom, indeed, threatened to 
strike. However, he had his way, and ultimately he was 
presented by the stokers and firemen with a testimonial for 
his care of them. 

When Mr. Sinclair left the Great Eastern Railway he 
passed out of the world of engineering. For the last thirty 
years he has lived almost entirely in Italy. It is not 
remarkable that the younger generation of engineers have 
either forgotten or never heard of his existence. He wasa 
very able man, and had he been able to pursue the practice 
of his profession, he would no doubt have attained to great 
eminence. He became a member of the Institution of Civil 
Engineers in 1858. 








THE FRENCH BATTLESHIP MASSENA. 





Tur Massena carries an armament identical with that of the 
Bouvet, fully described last week—two 12in., two 10-8in., 
eight 5°9in. quick-firers, and eight 4in. quick-firers. The 
latter guns are, however, carried quite differently, and 
possibly better placed. Having the large French ram bow, 
the Massena differs a good deal from the Bouvet in general 
appearance, and her design having been worked out inde- 
pendently of that ship there are other differences of details 
also. The boilers are Lagrufel D’Allest—the Bouvet has 
Belleville. The funnels of the two ships are very differently 
placed, and the Massena has a large number of big cowls, 
the ay 84 de Léme being the only ship that approaches 
her in this respect. On trial the Massena made very near 
18 knots, but the enormous bow wave caused trouble. She 
has, however, run 17 knots continuously at sea. The 
armour of the Massena is identical with that of the Bouvet, 
save in one particular—the belt aft is incomplete. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


THE PRESIDENT’S ADDRESS. 
(Continued from page 446.) 

Telegraphy.—In 1837 Cooke and Wheatstone showed how 
electricity could be practically used to facilitate intercommunica- 
tion of ideas between town and town and between country and 
country. The first line was constructed in July of that year 
upon the incline connecting Camden Town and Euston-grove 
Station, the resident engineer being Sir Charles Fox, father of the 
senior Vice-President. Five copper wires were embedded in wood 
of a truncated pyramidal section and buried in the ground. The 
instrument used s3ed five needles or indicators to form the 
alphabet. A portion of this original line was recently recovered 
in situ. I call it the “‘ fossil telegraph,” and used it to complete a 
special circuit between Buckingham Palace and the General Post- 
office to enable the Queen on her Diamond Jubilee day, as she 
started on her procession through London, to telegraph her simple 
message, ‘ From my heart I thank my beloved people. May God 
bless them !” to all our princes, governors, captains, and rulers, 
seattered over the whole globe. To north, south, east, and west, 
over every quarter and every continent, under every ocean and 
every sea, these words flew with the — of thought. When 
her Majesty returned to Buckingham Palace, acknowiedgments 
and replies had arrived from every colony, the first to come being 
from Ottawa, Canada, sixteeen minutes after the message was 
despatched. A ' 
The pioneer line of 1837, 14 mile long, has, during this period of 
sixty years, grown into a gigantic world-embracing system. Every 
man at his breakfast-table can read an account of every stirring 
event that has transpired on the previous day in every quarter of 
the world. Distance is annihilated and time overcome. 
The extent of the present system of British telegraphs is showa 
by the following Table :— 


Miles of wire. 


General Post-office and its licensees 435,000 
ilway companies .. .. .. .. 105 000 
India and Colonies 887,966 
Submarine cables. . 183 400 
Total «. 1,111,366 


The mechanical construction of the telegraphs of this country 
was designed by our late distinguished member, Edwin Clark, and 
his brother, Latimer Clark, also a member. Their affairs were 
originally directed by our Past-presidents Robert Stephenson, 
Bidder, and Locke. We in this country have always been in 
advance of other countries in telegraphic progress, and this wa: 
greatly due to the inventive genius of Cromwell Varley, a member 
of the Institution. These are men under whom I served and 
learnt, and whose engineering traditions I have done my best to 
maintain and to better. Progress has never been checked. The 
speed of signalling and the capacity of working have been 
increased sixfold, and wires can now be worked faster than messages 
can be handled by the clerical staff. 

The form of submarine cable and the nature of the materials 
used in its construction have varied but very little since the first 
cable was laid in 1851. The recent invasion of our channels and 
seas by the Limnoria terebrans—a mischievous little crust: which 
bores through the gutta-percha insulating covering, and exposes 
the copper conductor to the sea water, leading to its certain 
destruction—has led to the use of a serving of brass tape as a 
defence. It has proved most effective. 

No one has done more than Lord Kelvin—honorary member—to 
improve the working of submarine cables. His recording agree 
tus is almost universally employed on long cables. By the duplex 
method of transmission the capacity of cables has been practically 
doubled, and this has been still further improved by applying to 
cables the system of automatic working which is such a distin- 
guishing feature of our Post-office system. The number of elec- 
trical impulses which can be sent through any cable per minute is 
dependent upon its form, and is subject to simple and exact laws, 
but it varies with the quality and purity of the materials used. 
There is no difficulty in maintaining the purity of copper. 
Indeed copper is frequently supplied purer than the standard of 
a adopted in this weomn Ha, see as Matthiessen’s standard. 
e purity of gutta-percha is, however, questionable. The supply 
of this dielectric has dwindled ; it has failed to meet the demand ; 
its cultivation has been neglected. The result is a dearth of the 
commodity, a great increase in price, and its adulteration by 
spurious gums. India-rubber, its sole competitor for cables, is 
being absorbed for waterproof garments and pneumatic tires, but 





for underground purposes paper is being used to an enormous 
extent. aper has the merit, when kept dry, not only of being 
an admirable insulator, but of being vag? durable. There is 

000 years old. The 


— in existence in our libraries over 
difficulty is to keep it dry. This is one of the problems the 
engineer delights to consider. He has been most successful in 
obtaining a solution. The lead-covered paper cables which are 
being laid in the streets of all our great cities are admirable. 
1 am laying one of seventy-six wires for the Post-office telegraphs 
between London and Birmingham, and the cable companies are 
contemplating leading their long cables from Cornwall up to 
London, so as to be free from the weather troubles of this wet and 
stormy island, 

It is impossible to forecast the future of telegraphy. New 
instruments and new processes are constantly being patented, but 
few or them secure adoption, for they rarely.meet a pressing need 
or improve our existing practice. The writing telegraph originat- 
ing with our late Member of Council, E. A. Cowper, which repro- 
duced actual handwriting, much improved éy Elisha Gray, and 
called the ‘‘Telautograph,” is steadily working its way into practical 
form, and electrical typewriting machines of simple and econo- 
mica) form are gradually replacing the A BC visual indicator. 
The introduction of the telephone is revolutionising the mode of 
transacting business, There seems to be a distinct want of some 
instrument to record the fleeting words and figures of bargains 
and orders transmitted by telephone. Hence a supplement to 
that marvellous machine is needed. The telautograph and elec- 
trical typewriter will fill this want. Visions of dispensing with 
wires altogether have been fostered by the popularity of Marconi’s 
‘wireless telegraphy ;” but wireless telegraphy is as old as 
telegraphy itself, and a practical system of my own is now in 
actual use by the Post-office and the War Department. Sensa- 
tional experiments for booming a new financial enterprise are not 
processes that commend themselves to the Institution. We want 
practical work and engineering progress. 

Telephony.—I was sent in 1877, together with Sir Henry Fischer, 
to investigate the telegraph system of the American Continent, 
and especially to inquire into the accuracy of the incredible report 
that a young Scotchman named Bell had succeeded in transmitting 
the human voice along wires to great distances by electricity. 
I returned from the States with the first pair of practical 
instruments that reached this country. They differed but little 
from the instrument that is used to-day to receive the sounds, 
The receiver, the part of the telephone that converts the energy 
of electric currents into sounds that reproduce speech, sprang 
nearly perfect in all its beauty and startling effect, from the 
hands of Graham Bell. But the transmitting portion, that part 
which transforms the energy of the human voice into electric 
currents, has constantly been improved since Edison and Hughes 
showed us how to use the varying resistance of carbon in a loose 
condition, subject to change of pressure and of motion under the 
influence of sonorous vibrations. The third portion, the circuit, is 


the length of such lines worked upon the various systems :— 


Belgium, Holland, and Germany. 
telephone in Great Britain has been checked by financial complica- 
tions. It fell into the hands of the company promoter. It has 
remained the shuttlecock of the Stock Exchange. It is the 
function of the Postmaster-General to work for the public every 
system of intercommunication of thought which affects the 
interests of the whole nation. Telephony is an Imperial business, 
like the Post and the Telegraph. It ought to be in the hands of 
the State. The public and the Press have frequently kicked 
voilently against the present régime. Committees of Parliament 
have sat and deliberated upon the question. ‘The report of the 
last Committee is now under consideration. ‘‘ Quidguid delirant 
reges, plectuntur Achivi.” 

Two causes exist to impede this desirable absorption, the 
fear of being ‘‘done” by watered and inflated capital, and the 
assumed bad bargain made in absorbing the telegraphs in 1869, 
The former is a mere bugbear. The public does not want to 
purchase stock. It wants to acquire a plant and business, which 
can be easily and fairly valued. The latter is a gross fallacy. 
The business of the telegraph companies—practically an unlimited 
monopoly—was purchased on absolutely fair terms, viz., twenty 
years’ purchase of the net profits. The sum paid was £4,989,048, 
The number of messages then sent in one year was about 
5,000,000, and the gross income about £500,000. The income 
has now grown to £3,071,723, the number of messages has reached 
83,029,999, and the capital account, which was closed in 1891, 
viz., £10,131,129, including the cost of the Post-office extensions, 
remained the same. If a syndicate desired now to re-purchase 
the business and acquire the plant, they would have to find a 
capital of over £30,000,000. In what respect, then, was the 
transfer of the telegraphs to the State a failure? Our magnificent 
system has been built virtually out of revenue, our tariff is very 
cheap, scarcely a village of any consequence is without its tele- 
graph, our Press is virtually subsidised by having its news supplied 
at much less than cost price ; we can rely upon safe and accurate 
delivery, and upon speedy despatch of messages, We lead the 
world. There has been no failure, and there was no bad bargain. 

The present condition of the telephone business in this country 

shown by the following return :— 


The progrent of the use of the 


Telephones in Use, 


National Telephone Company, 30th June, 1898 133,498 
Gexeral Post-office .. .. ” ” 9,588 
Railway Companies .... ‘in ” 8,983 
Total... 152,019 


Railways.—The regulation of the traffic on a railway, and the 
general business ,« ithe line, could not possibly be conducted without 
th telegraph. . The safety of the passenger and the freedom from 
collision are due to the introduction of the block system, which is 
worked entirely by electric signals, and which has been made 
compulsory by Parliament on all British railways. It wasmy good 
fortune to have*taken a very active part in the introduction of the 
block system especially in the assimilation of the working of the 
indoor—electric—and the outdoor—mechanical—systems of signal- 
ling and in their interlocking. More recently, the control of the 
traffic and the secure working of single lines by the tablet and 
electrical train staff has been carried to a very high state of perfec- 
tion. Distant signals can now be fixed anywhere out of sight of 
the signalman who works them, for the position of the semaphore 
by day, or the character of the light by night, are repeated back 
by electricity upon miniature signals fixed in the signal box. The 
state of the signals can even be indicated on the engine to the 
driver in foggy weather or by night, and the state of distant points 
shown to the signalman in all seasons, 

The regulations of the Board of Trade, regarded often as un- 
necessary interference by railway men, together with the careful 
engineering inspection before the opening of a line, and a judicial 
inquiry in case of accident, have tended more than anything else 
to add to the security of railway travelling. 

In 1897, twenty-four persons, including six railway servants when 
travelling, were killed from accidents beyond their own control. 
This was above the average. It has been said that a first-class 
compartment on one of our great railways is the safest place in the 
world. It is safer than bed, for, in 1896, 1809 persons were suffo- 
cated in bed. It is safer than a dining-room, for, in the same year, 
148 pecple were choked by food. 925 were killed by falling down 
stairs. Bicycles are far more destructive to life. Accidents in 
the streets of London are so frequent, and therefore so uneventful, 
that they are not even recorded in the Press. Accidents on rail- 
ways are sorare and eventful that columns of large type are devoted 
to a description of their minutest details. 

The safety of railway travelling as effected by modern improve- 
ments in working is shown by the following facts :— 


1874 .. l person in 5,556,284 journeys was killed, 
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The train accidents in :— 
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More than 50 per cent. of the causes of these accidents were due 
to the negligence, want of care, or mistake, of those conducting 
the traffic, which emphasises my previous statement that carelessness 
is the direst disease we suffer from. 

The employment of electricity in the working of railways has 
not only been highly beneficent in the security of human life, but 
it has vastly increased the capacity of a road to carry trains. The 
underground traffic of the metropolis is conducted with marvellous 
regularity and security, though the trains are burrowing about in 
darkness and following each other with such short intervals of 
time, that the limit of the line for the number of trains has been 
reached. Electric traction is going to extend this limit by increas- 
ing the acceleration at starting and improving the speed of 
running. It will also reduce the cost of working per train mile, so 
that the advent of electricity as a moving agency is certain to 
prove highly economical. What it will do as a remover of bad 
smells and foul air and for personal comfort cannot be estimated, 
Time alone will enable us to assess the intrinsic value of public 
satisfaction acquired by the change. 

The extent to which electrical appliances are used on the rail- 
ways of this country is shown by the following tables :— 

able I. gives the length in miles of double and single line in the 
United Kingdom open for passenger traffic on the 3lst December, 
1895, the latest period for which returns have been published, and 





























that to the improvement of which I have devoted my special 
attention. Speech is now practically possible between any two 
post-offices in the United Kingdom. e can also speak between 
many important towns in England and in France. 
cally possible to talk with every capital in Europe, and we are 
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Table IL. gives the number and description of ¢! ‘ 
of electrical rae in use on allways in the veya Claes 
8 s— Oty 


in the year 1898 : Kinga 
Description. 
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Domestic appliances.—The introduction of electricity ; 
houses has added materially to the comfort and pa adh = 
If we were living in the days of ancient Greece, the a 
domestic deity would have been Electra. The old bellhange it 
been rung out by the new goddess. Electra has entered aad i 
door, and attracts the attention of our domestics, not by agama 
ill-toned and irregularly-excited bells, but by neat indicators . 
one uniform sound, The timid visitor fears no more that Se 
bp rage or impatience by his inexperience of the mechanica| 
pull required at the front door. The domestic telephone is com; 
in as an adjunct to the bell. Its use saves two Journeys, The 
bell attracts attention, the telephone transmits the order. Hot 
water is obtained in half the time, and with half the labour, Fi 
and mes. ge alarms are fixed to our doors and windows ; clocks = 
propelled, regulated, and controlled. Even lifts are hoisted for 
the intirm and aged. Ventilation, and in warmer countries cool. 
ness, are assisted by fans. Heating appliances are becoming very 
general where powerful currents are available. Radiators He 
the coal fire by ren apy | the temperature of a room uniform 
throughout its length and breadth. Ovens are heated, water js 
boiled, flat-irons become and are maintained at a usef ul temperature 
breakfast dishes and tea-cakes are kept hot, even curling tong 
have imparted to them the requisite temperature to perform their 


peculiar function. 
(To be continued.) 








THE INSTITUTION OF CIVIL ENGINEERS, 


THE EXTRACTION OF NICKEL FROM ITS ORES BY THE 
MOND PROCESS. 


At the ordinary meeting on Tuesday, November Sth, Mr. W, 
H. Preece, C.B., F.R.S., the President, in the chair, the paper 
read was on ‘‘ The Extraction of Nickel from its Ores by the Mond 
Process,” by Professor Roberts-Austen, C.B., D.C.L., F.RS, 
Assoc, Inst, C.E. 

The Mond process marked an entirely new departure in metd. 
lurgical practice and in the principles which had hitherto guided 
it. It depended on the remarkable property possessed by nickel 
of forming a volatile compound with carbon-monoxide, from which 
metallic nickel might be released if the gaseous compound was 
heated to 180 deg. Cent. 

The author, after giving some historical and scientific facts, passed 
on to the description of an experimental plant on a large scale 
erected in 1892 at Smethwick, near Birmingham. The proces 
began with ‘‘ Bessemerised” matte ; it ended with the market 
product, commercial nickel, The Bessemerised matte proceeded 
to the first operation of dead roasting, after which the matte con- 
tained 35 per cent. of nickel, 42 per cent. of copper, and about 
2 per cent. of iron. It then passed to the second operation, for 
the extraction of part of the copper—about two-fifths—by sulphuric 
acid, the copper being sold as crystallised sulphate of copper, 
The residue from this process contained about 51 per cent, of 
nickel, and it passed to the third operation for reducing the 
nickel. Incidentally the remaining copper was reduced to the 
metallic state, care being taken to avoid reducing the iron. This 
was effected in a tower provided with shelves, over which mechs 
nical rabbles passed, the reducing agent being the hydrogen 
contained in water-gas, The temperature did not exceed 300deg, 
Cent., and seua te kept lower when much iron was present, 
From this tower the ore was conveyed continuously to the fourth 
operation of volatilisation, in which part of the nickel was taken 
off by carbon-monoxide and formed the compound nickel carbonyl. 
The formation of this volatile compound was effected in a tower 
similar to the reducing tower, but the temperature was much 
lower, and did not exceed 100 deg. Cent. From the volatiliser, 
the ore was returned to the reducer, and it continued to circulate 
between the reducing and the volatilising stages for a peried which 
varied between seven days and fifteen days, until about 60 per 
cent, of the amount of nickel had been removed as nickel carbonyl. 
The residue from this operation, amounting to about one-third of 
the original calcined matte, and not differing much from it in com- 
position, was returned to the first operation, and naturally followed 
the same course as before. The nickel carbonyl produced in the 
fourth operation passed to a decomposer, which consisted either of 
a tower or a horizontal retort heated to a temperature of 180 deg. 
Cent., so as to decompose the nickel carbonyl and release the nickel 
in the metallic form, either on thin sheets of iron or, preferably, 
on granules of ordinary commercial nickel. Carbon-monoxide was 
in turn also released, and was returned to the volatiliser for taking 
upa fresh charge of nickel. When the operation was in progress the 
gaseous carbon-monoxide and the partially-reduced oxide of nickel 
and copper continuously revolved in two separate circuits, which 
joined and crossed each other in the volatiliser. The commercial 
product contained 99°8 per cent. of nickel. ; 

The author proceeded to a description of the working as he ## 
it in full operation in Smethwick a few months ago. The plant 
had been working for some time, and about 80 tons of nickel had 


already been extracted from different kinds of matte. The 


results were quite satisfactory, and pointed to the conclusion that 


the process was well able to compete with any other process in use 
for the production of metallic nickel. 


The process would always occypy a prominent position in 


chemical history, and there appeared to be no reason why it 
should not play an important part in metall 
application in Canada to ‘th 
Sudbury would probably contribute to the development of the 
resources of the great Dominion. 
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now considering the submersion of special telephone cables to 
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RAILWAY MATTERS. 
THE Fishguard and Rosslare Railway developments 


The works on the Fishguard side are getting 


are taking for eat Southern and Western Railway Company of 
on wet ass now a complete service of rolling stock of its own on 
lA : 
+ other side. ' - } ; 
ur chief engineer of the British Y ukon Railway, Mr. 
ns, states that the line will be working to the summit of the 
latte by December Ist, and to Bennett Lake by the opening 
White - tion in the spring. A thousand men, it is said, will 
he at on on the railway throughout the winter. 


Tar Board of Trade have recently confirmed an order 
ising the construction of light railways in the borough of 
author™ and the urban district of Stourbridge, in the county of 
Dudley ter, and in the urban district of Rowley Regis and rural 
Wuiriet of Kingswinford, in the county of Stafford. 


Tae first passenger train over the (ireat Central 
. London ran on Monday from Manchester to the 

ylebone Terminus. It contained only the general manager, Mr. 
sar lit and a party of the company’s officials. Kxcellent time 
We ke t throughont the trip, the train drawing up at the London 
= sunctually at the appointed hour, 


Extension to 


terminus | , 
Tur Taff Vale Railway dispute has entered upon a new 
On Sunday last, under the direction of their general 


a, the men decided not to stop working as suggested, a 
pein which would have blocked the whole trade of the district, 


but to submit their claims for full wages due, according to their 
sgreement with Mr. Beasley, to their secretary, and he would 
take legal action against the Taff Vale Railway Company, and 
sue for the amount due. Proceedings, in the first instance, are 
to be taken in the police-court ; and if the decision prove to be 
adverse, then an appeal is to be made to the Superior Courts, 


Tur London and South-Western Railway Company is 
about to make extensive provision at Southampton docks for the 
jive and dead meat trade. Amongst the new works it is proposed 
to establish, adjoining the new deep-water quays on the bank of 
the river Test, lairage, abattoirs, and cooling-rooms for about 3000 
head of cattle ; but as the company has, by the purchase of the 
“Madlands,” acquired a large area of land, this accommodation 
can at any time be greatly increased. Adjoining the live cattle 
wharves it is proposed to establish, on the most approved American 
principle, a cold installation, covering about 1,000,000 cubic feet, 
for the storage of foreign meat intended for the London and 
provincial markets, 


An American line, the New York, Chicago, and St. 
Louis, has found that considerable saving can be made over the 
present methods of painting and lettering locomotives and ten- 
ders, This road now paints the tenders with ee applied 
with a broad brush, while the letters and numbers, instead of 
being made on the tenders and locomotives themselves, are painted 
on wooden sign boards, which are held in place by bolts. In this 
way all the lettering can be done in the paint shop, while the 
engine and tender are undergoing repairs, so that the locomotive 
is not kept out of service several days while being lettered. It is 
stated that in this way the painting costs between 30 dols. and 
35 dols. less for each locomotive than it did formerly. We think 
the system not one likely to be adopted by any self-respecting 
railway company. 


Smvcz his return home Lord Kitchener has been busy 
inconnection with the extension of the Soudan Railway to Khartoum, 
The construction of the additional 180 miles has been definitely 
decided upon, and the orders for the necessary bridges are being 
placed with British firms. Most of these bridges will be on the 
lattice-girder principle, and all wil! be substantially constructed of 
wrought iron, The principal one will be that spanning the 
Atbara, near its confluence with the Nile, and this will be over 
1200ft. in length. There will be, in addition, between fifty and 
sixty smaller bridges, some of them spanning channels which are 
merely dry gullies at certain seasons of the year, but which have 
to be reckoned with in view of the periodical flooding of all 
watercourses connected with the Nile. We are glad to see that 
British firms have obtained the contracts both for patriotic reasons 
and because foreign-built bridges have not been such a marked 
success in Egypt as to warrant the repetition of orders, 


Tue four elevated electric railways of Chicago, or at 
least the three now in operation, says Engineering News of New 
York, are generally conceded to be well built and efficiently 
operated, and they perform an excellent service in affording rapid 
transit to the remote borders of Chicago. Butas business ventures 
theydo not pay. The chief reason for this failure, our contemporary 
thinks, is to be found in the recent rapid evolution of surface 
railways, from horse cara to cable and overhead and underground 
trolleys, and their introduction, especially in the outlying sections 
of cities, coupled with a great increase in speed and a more con- 
venient service to the average traveller. The point to be made, 
and one that must be carefully considered everywhere by the projec- 
tors of elevated or underground systems of rapid transit, is that the 
massof the travelling public will prefer surfaceroads, whenever these 
ever aproach modern standards of speed and quick service, for the 
simple reason that there are no stairs to be climbed and the 
traveller can stop nearer to his destination. Including stops, the 
elevated railways in Chicago are only able to make from 11 to 
15 miles per hour, and the electric surface roads, in the outlying 
districts, where stops are not frequent and the streets not crowded, 
very often do nearly as well. In these circumstances, therefore, 
our contemporary thinks it is clear that Americans have seen the 
end of elevated railway construction, except in some cases where 
peculiar local conditions occur, as, for instance in the crowded 
streets of Boston, or the long-distance traffic up and down 
Manhattan Island, 


Livr.-CotongL H. A. Yorke has reported to the Board 
of Trade the result of his inquiry into the accident that occurred 
on September 8th to a passenger train from Plymouth to London, 
between St. Thomas and St. David's stations on the Great Western 
Ralway, While the train was travelling between these two 
Places, the second vehicle from the engine, an eight-wheeled bogie 
corridor coach, left the rails and ran along the ballast for about 
487 yards before the train was stopped in St. David's Station. 
When the train came to rest the coach in question was leaning 
over against the platform as far as the couplings would permit. 
uueut.-Colonel Yorke says the fact that the engine, tender, and 
al the vehicles of the train with the exception of two remained on 
the rails is sufficient proof that the cause of the derailment must 

Sought for in one or other of the two coaches which were de- 
tailed ; and as a careful examination of these disclosed that the 
left-hand leading wheel of the front bogie of carriage No. 1410 
had shifted outwards on its axle to the extent of l}in., the acci- 
dent may, without much hesitation, be attributed to this wheel. 

carriage in question had been under constant inspection, but 
-~ 4 defect as the slight loosening of a wheel on its seat could 
or be discovered by a superficial examination. Mr. Dean, the 
Scomotive superintendent of the Great Western Railway, had 
made a searching investigation, which seemed to place it beyond 
all doubt that the fit of the wheel on its wheel seat was not suffi- 
lently tight, and that it was therefore possible for it to shift its 
Position and thereby cause the accident in question. Mr, Dean 
now proposes to test all wheels in future by applying a reverse 
iowere of fifty tons, so that any wheel that is not sufficiently 
ight on its seat should be i diately detected. ‘‘This,” says 
bs i olonel Yorke, “is satisfactory, and it may be hoped that 

ich @ precaution will prevent any further accident being caused 
on this railway hy a loose wheel,” 








NOTES AND MEMORANDA. 


TerRa-coTta is generally made from the clays of the 
tertiary beds ; or from those occurring above the chalk, or those 
in the solite and lias formations, 


| Durine the three months from July 1st to Septem- 


| ber 30th 8559 vessels, aggregating 943,130 register tons, used the 
North Sea and Baltic Canal, against 7123 ships and 743,263 tons in 
the corresponding period of last year. 


SurPPinG statistics recently published for the past year 
show that the merchant marine of the United States on June 30th 
last comprised 22,705 vessels of all kinds, aggregating 4,749,738 
gross tons ; while on June 30th, 1897, it pion an 22,633 vessels 
of 4,769,020 tons. 


Some interesting experiments on the velocity of sound 
were recently made by M. Frot, near Bourges. ‘I'wo sets of 
experiments gave for the velocity in air at 0 deg. Cent. mean 
results of 3306 and 330°9 metres per second. The times were 
measured automatically by electric chronographs, 


Durinc the month of October, Scotch shipbuilders 
launched 42 vessels, of about 64,335 tons, against 28 vessels, of 
46,737 tons, in September, and 42 vessels, of 31,082 tons, in 
October last year. For the year so far 385,335 tons have been 
launched, comparing with 260,152 tons for the corresponding 

riod of last year, 321,678 tons in 1896, 317,879 tons in 1895, and 
305,104 tons in 1894, 


Tue population of the globe, according to M. P. 
D’Amfreville, is about 1,480,000,000, distributed as follows :—Asia, 
with 825,954,000; Europe, with 357,379,000; Africa, with 
163,933,000 ; America, with 121,713,000; Oceanica and the Polar 
regions, with 7,500,400; Australia, with 3,230,000; or a grand 
total of 1,479,729,000 souls. It is stated that of every 1000 
inhabitants of the globe, 558 live in Asia, 242 in Europe, 111 in 
Africa, 82 in America, 5 in Oceanica and the Polar regions, and 
only 2 in Australia. Asia thus contains more than one-half of the 
total population of the earth, and Europe nearly one-fourth, 


Dvurine last month English shipbuilders launched 30 
vessels, aggregating about 83,603 tons, against 30 vessels, of about 
58,572 tons in September, and 24 vessels, of 46,467 tons, in 
September last year. During the ten months of this year 
English builders have launched 285 vessels, of about 707,711 tons, 
against about 495,349 tons gross in the corresponding period of 
last year. One vessel, of about 7000 tons was launched at 
Belfast. The total launched in the United Kingdom during the 
year so far have been 607 vessels, of about 1,174,846 gross, 

ainst 551 vessels, of 827,733 tons gross, for the first ten months 
of 1897, 


THE age of Niagara Falls, as indicated by the erosion at 
the mouth of the gorge, formed the subject of a paper by Professor 
G. Wright, read at the recent Boston meeting of the American 
Association. The late Dr. James Hall early noted the significant 
fact that ‘‘ the outlet of the chasm below Niagara Falls is scarcely 
wider than elsewhere along its course.” This is important 
evidence of the late date of its origin, and it has been used in 
support of the short estimates which have been made concerning 
the length of time separating us from the Glacial period. A close 
examination made by Professor Wright this summer greatly 
strengthens the force of the argument, since he found that the 
disintegrating forces tendering to enlarge the outlet and give ita 
V-shape are more rapid than has been supposed. As a result of 
his investigations, he concludes that a conservative estimate of the 
rate of disintegration for the 70ft. of Niagara shales supporting 
the Niagara limestone would be liz. a year, with a probable rate 
of 2in. a year. But at the lowest estimate no more than 12,000 
years would be required for the enlargement of the upper part of 
the mouth of the gorge 1000ft. on each side, which is very largely in 
excess of the actual amount of enlargement. According to Pro- 
fessor Wright, the age of the gorge cannot be much more than 
10,000 years, and is probably considerably less. 


Some interesting particulars of the water power 
available in Ontario are given in an article on the subject by Mr. 
T. W. Gibson in the third part of vol. vii. of the Report of the 
Bureau of Mines just to hand. The author states that if Mr. 
Tesla’s conclusion be correct, namely, that a waterfall affords us 
the most advantageous means of getting power from the sun for 
all our wants, excelling for this purpose not only muscular force, 
but wind and steam as well, the rocky uplands of Northern and 
Western Ontario may yet be reckoned among the most valuable 
parts of the province by reason of the vast number of waterfalls 
situated there. The main watershed dividing the system of the 
great lakes from that of Hudson Bay runs in a north-westerly 
direction from the eastern boundary of the province north of Lake 
Temiscamingue to the head of Lake St. Joseph on the northern 
boundary, a distance of about 500 miles. It consists of a table- 
land or plateau rather than a sharply-defined ridge, and is esti- 
mated to have an average width of about 70 miles, or an area of 
about 35,000 square miles, thus with the slopes on both sides 
affording an extensive catchment surface for the streams running 
to the north and south, Its elevation will average perhaps 1400ft. 
or 1500ft. above the level of the sea, or 900ft. above lakes Huron 
and Superior. In places it approaches the shore of the latter 
lake, and for the greater part of its extent is situated at a com- 
paratively short distance from either of these bodies of water. The 
consequence is, that the rivers and streams which flow from it into 
the great lakes, though mostly of considerable volume, are not of 
great length, and their descent is therefore usually rapid and 
abrupt, and marked in many places by cascades and falls. 


Tue works of the Bristol Carriage and Wagon Com- 
pany is about to be reg throughout by electric power. The 
plant which is about be laid down wasdescribed by Mr. W. Geipel 
in a paper read before Section G of the British Association. Steam 
will ‘ generated by one Lancashire boiler 28ft. by 7ft. 6in., fitted 
with a Bennis automatic stoker. The engine, in order to provide 
for extension, is good for 400 indicated horse-power, and is of the 
horizontal compound type, having cylinders 13}in, and 25in. dia- 
meter by 32in. stroke placed on either side of the fly-wheel. The 
admission valves are on the Proell system with Corliss exhaust 
valves. The air pump, which is of the Edwards type, will be 
worked by a bell crank off the end of the low-pressure piston-rod. 
A centrifugal pump driven off the shafting will circulate the cool- 
ing water, and a surface condenser with 650 square feet of cooling 
surface will be placed at a sufficient distance from the engine to 
admit of a filter for removing the oil before the exhaust passes to 
the condenser, As there is neither a natural supply of condensing 
water nor a cooling pond available, a cooling tower will be used 
for cooling the circulating water. The generator, which is 
of the Brown-Boveri type, will be driven off the fly-wheel 
by ropes, while the adjacent fitting-shop shafting will be 
also so driven cff the fly-wheel. The generator will absorb 
275 brake horse-power, and is provided with sliding founda- 
tions, The main switchboard will consist of three panels, 
one being for the generator with a regulator for the exciter ; 
another for the motors, each circuit having a triple switch and 
fuse, and ammeter ; the third for the lighting circuit, with double 
switch and fuse on each circuit. There will be seven motor circuits, 
that is, one to each shop, each circuit being composed of three con- 
ductors, The number of motors at first will be ten, varying from 
65-horse power down to 2-horse power. The larger motors, viz., 
those of 65-horse power and 50-horse power, will drive by ropes, 
the smaller motors by belts, There will be about eight lighting 
circuits, one running to each department. The voltage of the 
motors will be 190 and of the lighting circuits 110, There will be 





750 glow and 32 arc lamps, 








MISCELLANEA. 
TuE United States Lighthouse Department is said to 


be experimenting in New York Bay with a combination gas and 
bell buoy that shows a fixed white light and strikes a double ding- 
dong by machinery every 45 seconds, 


In the coming session of the Prussian Diet a Bill is to 
be brought in by the Government for the excavation of a canal for 
connecting the rivers Elbe, Weser, and Rhine, at a cost of about 
300,000,000 marks—15 millions sterling. The scheme includes the 
making of seven branch canals, and the deepening of the fairway 
from Bremen upwards, 


A New harbour for ocean-going vessels is planned at 
Hamburg. It is to be situated at Kuhwiirder; the quays will 
have a total length of 1050 metres, and a width of 200 to 240 
metres, and the depth of the water is to be 24ft. at ordinary low 
tide, and 30ft. at average flood tides. It will accommodate abcut 
thirty-five large vessels, 


Tue first armour plate manufactured in the United 
States by the Krupp process has been tested at Bethlehem, Penrsyl- 
vania on the 2nd inst. The plate was manufactured by the 
Bethlehem Iron Company. Three shots were fired from an 8in. 
gun, the projectiles weighing 253lb. each, and their velccity 
pr | from 1600ft. to 1800ft. a second. The plate was not 
cracked, 


Tue Infanta Maria Teresa, one of Admiral Cervera’s 
squadron, which was sunk by the United States warships while 
trying to effect an escape from Santiago de Cuba, and again re- 
floated recently, has foundered during a gale off the Bahamas. 
On_ being re-floated the cruiser was taken in tow by the Vulcan, 
which, with the steamer Merritt as an escort, sailed a week ago 
for Norfolk. 


Tue Loan Exhibition of Lithographs, which has been 
organised by the Department of Science and Art, at the suggestion 
of the Society of Arts, to commemorate the centenary cf the in- 
vention of lithography by Aloys Senefelder in 1798, will be opened 
on Monday, the 2lst November, and will remain open until the 
28th February next. The exhibition has been arranged in a 
building adjoining the Machinery Section, Southern Galleries, 
South Kensington Museum—entrance on the west side of Exhibi- 
tion-road. The public will be admitted, without pay ment, at all 
hours when the museum is open. 


THE ways of the Steam Omnibus Company are some- 
what peculiar. The public were some time ago asked to supply 
the needful capital to commence an omnibus service in the 
metropolis, the motive power for which was to be steam. How 
far they responded to the appeal of the promoters is not known to 
us, nor are we aware under whose patents the motive mechanism 
for propelling the omnibuses was to be constructed. So far these 
vehicles have been chiefly notable for their absence from our streets, 
but a vehicle has now been seen bearing the name of this company, 
and propelled—not by a steam engine, but by an oi] motor. 
Possibly we shall next see a Steam Omnibus Company’s vehicle 
being drawa by a “‘ hay motor.” 


THE great success which has attended German trade 
since 1873, but more especially during the last ten years, has been 
frequently attributed in Great Britain to the superiority of com- 
mercial and technical education in Germany. This is not the view 
taken by those best able to judge of the facts by close acquaint- 
ance with them in Germany, says Mr. Consul Powell, in his report 
to the Foreign-office ; they are rather of the opinion that this suc- 
cess is due less to superior commercial education than to the high 
state of general education that Germany has enjoyed for many 
years, and which was formerly lacking, and is even now lacking, 
in several essential points in Great Britain. The commercial suc- 
cess of the German nation is not the outcome of commercial 
education ; the latter is rather itself the offspring of that success, 
which has opened the eyes of the Chambers of Commerce and 
municipalities, and latterly of the Imperial Government, to the 
immense value of commercial education for a commercial people. 
Therefore the wonderful increase of commercial schools is a result, 
and not one of the causes, of the trade successes of Germany. 


A TRIAL was made on the experimental electric line 
from St. George’s-crescent to the Dingle Terminus, Liverpool, on 
Thursday, the 3rd inst. The line at present completed runs 
from St. George’s-crescent to the Dingle, a distance of about 
400 yards, and a branch line is also under construction to Prince’s 
Park, which will give an additional 1300 yards of route. The 
tracks have been relaid with 95lb. girder rails, and are double 
throughout, with the exception of a short length of about 150 yards 
in Park-road. The rails are doubly bonded throughout, and cross- 
bonded at about every 40 yards in the usual manner. The trolley 
wire is double throughout, and is carried on span wires supported in 
South Castle-street from rosettes fixed to the buildings, and else- 
where from poles placed on the footways. The generating plant 
consists of; three Siemens dynamos, each of 115-kilowatt capacity 
driven direct by Willans engines, A battery of 246 cells, by the 
Electrical Power Storage Company, is placed in a room adjoining 
the engine-room, and has a capacity of 480 ampéres for one hour. 
The current, at a potential of 500 volts, is fed to the overhead line 
direct near the station, and through a booster to a point about 
1600 yards from the station, at which point the branch to Prince’s 
Park leaves the Dingle route. The cars to be used on this section 
have been supplied by Messrs. Busch, of Hamburg, and are 
generally similar to those in use on the Hamburg-Altona line. Each 
motor car is a single-deck car capable of carrying twenty passengers, 
and has a single-deck trailer car capable of carrying eighteen 
pore. The electrical equipment of these cars is by Messrs. 
Schuckert, of Nurnberg. The overhead work has been carried ont 
by Messrs, R. W. Blackwell and Co. 


From the Board of Trade returns we learn that the 
shipments of unwrought steel have increased in value for the ten 
months from £2,119,889 last year to £2,150,379 this year. As re- 
gards steam engines, satisfaction is felt that the value of the locomo- 
tives sent abroad compared with a year ago has advanced for the 
month from £51,033 to £180,298, and for ten months from £906,993 
to £1,119,383. The following important improvements are shown 
for the ten months; Russia, from £7672 to £27,772 ; minor coun- 
tries in Europe, from £31,102 to £47,894; South America, from 
£111,974 to £135,425; India, from £207,091 to £320,165; and 
Australasia, from £177,361 to £201,872. The position of the loco- 
motive engine export trade forms, indeed, one of the most gratify- 
ing features of the returns, and has occasioned much cheerfulness 
in engineering circles in this part of the kingdom. Portable and 
general agricultural engine makers have also done better with 
Europe, South America, and Australia, the net improvementin value 
on the year being from £28,752 to £54,404 for the month ; and 
from £467,901 to £581,874 for the ten months, With regard to ma- 
chinery proper, agricultural engineers note an advance in the value 
of the shipments of agricultural machinery, for the ten months, from 
£595,736 to £739,268, and for the single month from £49,079 to 
£72,011. The advance in the case of Europe for the ten months 
was from £442,390 to £543,426, and with Australia from £63,838 
to £82,290. Mining machinery appears to have gone back all along 
the line, except in the case of Australia, for the ten months, in 
which there is an advance from £141,749 to £145,685, The textile 
machinists of the North-West are more concerned than this 
district in the excellent progress of textile machinery exports 
from £334,414 to £573,140; and from £4,971,114 to £5,387,112. 
But we share here in the profits accruing from the great develop- 
ment in the demand for general machinery—classed in the 
returns as “‘ other descriptions.” That development has been from 
£388,516 to £518,617, and from £4,126,286 to £4,527,292, 
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THE LARGEST LOCOMOTIVE IN THE WORKLD 


(For description see page 479) 

















YARD ENGINE HAULING CYLINDERS OF CONSOLIDATION LOCOMOTIVE 











WEIGHT 
WORKING ORDER 
12500 LBS. 


DIAMETER 23 Inches 
STROKE 32 


WEIGHT 17920. Lbs. 











YARD ENGINE AND CYLINDERS OF CONSOLIDATION LOCOMOTIVE 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


_—GEROLD AND Co., Vienna, 
AUSTRIA. F. A. BrooxHaus, 7, Kumpfgasse, Vienna I. 
—Keiiy AND WALSH, LrD., Shanghai and Hong Kong. 
—Boyvkav AND CHEVILLET, Rue de la Banque, Paris. 
—Asuer AND Co., 5, Unter den Linden, Berlin. 
A. TweITMEvER, Leipeic. 
F. A. Brooxnavs, Leipsic. 
INDIA.—A- J. Compriper AnD Co., Beplanade-road, and Railway Book- 
2 stalls, Bombay. 
ITALY.—LogscHER AND So., 307, Corso, Rome. 
Bocca Freres, Turin, 
JAPAN.—KELLY AND Watsu, Lrp., Yokohama, 
g. P. Maruya AnD Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. RickER, 14, Nevsky Prospect, St. Petersburg. 
g, AFRICA.—GoRDON AND Gorcn, Long-street, Capetown. 
Ke R A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—GorDON aND Gorcn, Queen - street, Melbourne ; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. Taompson anv Co., 180, Pitt-street, Sydney ; 362, 
Little Collins - street, Melbourne; 7, King William- 
street, Adelaide ; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland. 
Craia, J. W., Napier. 
CANADA.—MoNnTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 & 85, 
Duane-street, New York. 
Sunsoription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kety anp Wa tau, Lrp., Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 


CHINA. 
FRANCE. 
GERMANY. 
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*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination, No 
notice can be taken of communications which do not comply with these 
instructions, 

*,* All lettera intended for insertion in Tue ENGINEER, or containing 
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REPLIES. 


Enqurrer.—lIf you will state in confidence the information you require 
we may be able to supply it. 

A. 8. (Berlin).—Thanks for specimen of ‘‘ English” sandpaper made in 
Germany. The fraud is only one of many. 

Enquirer.—There is no recent treatise on the turbine, although the 
literature is tolerably extensive. You cannot do better than visit the 
Patent-office Library and ascertain for yourself what treatise is most 
likely to suit you. 

Crank.—There can be absolutely no debate about the point. The 
leverage is the distance in a st ht line between the centre of the 
crank and the centre of the pedal. If you liked to coil the crank up 
into a spiral ten yards long you could get no more power from it. 

D. C. MacC. (Saltburn).—It seems to be almost useless to repeat that it 
is against the rules and opposed to the practice of railway companies 
to make up time. Railway companies would be only too glad to in- 
crease their station accommodation if they could. Surely this is too 
obvious to need iteration, . 


INQUIRIES. 


OIL ENGINE FOR SAILING BOAT. 

S1r,—Can any of your readers tell me where I can obtain an oil engine 
small enough to be placed under the floor of my 28ft. by 7ft 6in. by 4ft. 
open sailing boat? It would be used solely for auxiliary purposes, and 
a speed of three knots per hour would be sufficient. The available space 
is about 24ft. long by lft. 9in. high by 1ft. broad at base, increasing to 
3ft. at top. Saitor. 


FLUX FOR CAST IRON. 

Sir,—Can any of your readers inform us where we can obtain a patent 
flux for use in welding metals? Our difficulty is this :—On welding 
flaws in iron castings, we find the welds are perfectly satisfactory, but a 
skin—and only a skin—is left on the weld, which we cannot cut with 
any tool ; it is as hard as Harveyised steel. Under the skin the metal is 
right, but this skin we cannot get rid of, and we thought if some flux 
could be used which would itself become the skin, it would get over the 
difficulty. ‘OUNDERS. 
November 9th. 














MEETINGS NEXT WEEK. 


InstITUTR OF MARINE EnaInreRs.—Monday, November 14th, at 8 p.m. 
Paper, ‘‘ Feed-water Heaters,” by Mr. George Halliday, Member. 

Society or Arts.—Wednesday, November 16th. Opening Address on 
“‘The Internal Traffic of London,” by Sir John Wolfe Barry, K.C.B., 
LL.D., F.R.8. 

Tue InstiTuTion or Civi. Enoinerrs.—Tuesday, November 15th, at 
8 p.m., Ordinary Meeting. Paper to be read and discussed, ‘‘ Electrical 
Transmission of Power in Mining,” by Mr. William Beedie Esson, 
M. Inst C.E —Friday, November 18th, at 8 p.m., Students’ Meeting. 
Paper, ‘‘ The Production of Liquid Air, and its Application to Chemical 
and other Industries,” by Mr. Cecil Lightfoot, Stud. Inst. C.E. 

Royvat MerrorotocicaL Socrety.—Wednesday, November 16th, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster. Papers, “‘ Report on Experiments upon the Exposure of 
Anemometers at Different Elevations,” by the Wind Force Committee ; 
‘Comparison of Estimated Wind Force with that given by Anemo- 
meters,” by Capt. D. Wilson-Barker, F.R.S E., F.R. Met. Soc.; ‘‘The 
Tornado at Camberwell, October 29th, 1898," by Mr. William Marriott, 
F.R. Met. Soc 








DEATH. 


On Saturday, November 5th, at Elmhurst, Kenley, Surrey, Josgrn 
Wixuiam Wixson, M. Inst. C.E., M.I. Mech E., F.R.C.1., First Principal 
of the Crystal Palace School of Practical Engineering, aged 69. 
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MONSTER LOCOMOTIVES. 


CLEVER irresponsible amateurs continually write 
letters urging on British railway companies the necessity 
—which they assume exists—for the adoption of American 
railway methods in this country. The United States 
car, the United States wagon, the United States baggage 
check, the United States locomotive, and the United 
States permanent way are each and all very much better 
than anything we have in this effete old country. If we 
read of loads of 1500 or 2000 tons being hauled by a 
single engine in the United States, we are certain to hear 
shortly afterwards that railway officials in this country 
are simply wasting the shareholders’ money because 
they do not immediately do likewise. Perhaps the big 
locomotive is, however, the principal fetish with the 
railway reformer. We venture to hope that what Mr. 
Johnson said at the last meeting of the Institute of 
Mechanical Engineers may have some effect on those who 
believe that commercial salvation is to be found in 
monsterlocomotives. In another page we begin this week 
the publication of a series of illustrations of, beyond all 
question, the very biggest locomotive that has ever been 
built. When we say that the cylinders with their saddles 
weigh as nearly as may be eight tons, our readers will be 
able to realise what this giantis like. Mr. Johnson told his 
hearers that our railways are not large enough to accom- 
modate such machines. The cylinders must be outside, 
but they would not clear the platforms. The boilers 





must stand very high and be of huge diameter; they 
could not pass through our tunnels. The engines must 
be of enormous weight; but our bridges would not carry 
them. There is every reason to believe that we have got 
as nearly as possible to the limit of size in our loco- 
motives, and Mr. Dean’s large coal engine for use in 
the Severn Tunnel, and Mr. Drummond's four-cylinder 
passenger engine, appear to represent about the maximum 
dimensions that can be employed on an English railway. 
We do not suppose that the irresponsible, irrepressible 
amateur will go so far as to urge the total reconstruction 
of our railways on a larger scale than that which exists, 
but, failing this, we have got to the limit of size and power 
that can be used. 





But after all has been said, is it clear that any advan- 








tage would be gained by the building of monster loco- 
motives? The entire question turns on the nature of 
the traffic to be worked. Rolling stock of all kinds best 
adapted to the traffic will pay best ; and unless it can be 
shown that it is commercially desirable to haul trains 
carrying 2000 tons or so of goods or minerals, it would be 
a waste of money to build locomotives heavy enough to 
move such loads. To effect any radical change of the 
kind in this country it would be necessary to alter the 
drift of popular feeling among our traders. Take, for 
example, the 30-ton coal wagon, concerning the merits of 
which we have all heard so much; in the first place, we 
may point out that years ago the Great Western Railway 
Company had 25-ton coal wagons, but they were wholly 
unsuccessful. In the present day they would be more 
than ever out of place. All our coal staithes are con- 
structed to handle 10-ton to 12-ton wagons, which they 
do with great rapidity and certainty, and the big wagon 
would be entirely unsatisfactory to the private owners 
whose wagons are to be counted by the tens of thousands 
on our railway system. In the same way various modi- 
fications on existing methods apparently small in 
amount, would really involve a number of more or less 
important changes in the conduct of traffic, attended by 
much expense and inconvenience. But apart from all 
this comes this question, Is there much, or anything, 
to be gained by making locomotives more powerful 
than they are now—not as regards the mere conduct of 
traffic, but in a way that concerns the locomotive re- 
garded merely as a machine? No doubt it was with 
the idea of obtaining, at all events, an approximately 
complete reply to this question that Mr. Wilson Worsdell 
undertook the experiments described by Mr. Smith in 
our last impression. We have already said that it is 
impossible to deduce any law of train resistance from 
these experiments; and, indeed, that to attempt to 
formulate any theory of locomotive performance from 
them would end in lunacy. But we have also said that 
there are certain facts stated in Mr. Smith’s paper which 
are well worth having, and which deserve consideration. 
Let us see whether it is possible to deduce from thence a 
lesson as to the influence of mere size on locomotive 
performance. 

It will be remembered that Mr. Smith had five types 
of locomotive to work with. Two of these, engine C 
and engine D, were very nearly alike. The former had 
driving wheels 7ft. 7in. in diameter, and the latter driving 
wheels 7ft. in diameter. The cylinders in the first were 
20in. by 26in.; in the second, 19in. by 26in. The smallest 
engine—E—of the lot had 6ft. 1lin. wheels, and 18in. by 
24in. cylinders. The loads were always the same. 
Engines C and D were both tried on the same day, 
November 15th. The first used on the trip 2021 gallons 
of water; the second, 1929 gallons. C used 37°33 lb. of 
coal per mile, D required 37°26 lb. But C evaporated 
8°45 Ib., and D only 7-70 lb. of water per pound of coal. 
The consumption of coal per train mile was practically the 
same for both engines. Yet C required per mile 315°43 lb. 
of steam, while D managed with 286-79 Ib., or 29 Ib. less. 
If we take the evaporation at 8°5 lb., this represents 
3°4 Ib. of coal. That is to say, if D’s boiler had been as 
good as that of C the consumption of coal per mile would 
have been, omitting small fractions, which are quite out 
of place in an inquiry of this kind, about 33°8 lb. per mile 
instead of 37°26 lb. This would represent a very import- 
ant economy. Before going further to endeavour to 
explain these figures, it is worth while to direct the atten- 
tion of our readers to the extraordinary way in which the 
engines of D compensated for the defects of the boiler ; 
or shall we say, the way in which the merits of the 
boiler of C made up for the defects of its engines ? 

The first points to be considered are the dimensions of 
the two boilers. We do not find much here to help us. The 
grates were of the same area within a fraction. That of 
C was 20°7 square feet, and that of D 19°6 square feet. 
As to heating surface, C had 1216 square feet, and D 
1341 square feet. The boiler of D ought to have been 
more economical than that of C, instead of being much 
less economical. Our readers are in possession of all 
the detailed dimensions given by Mr. Smith, and can 
draw their own deductions. The average horse-power 
exerted was much the same for both engines. We get 
no help from the weather. It was the same for both 
engines, fine, bright, and calm. Ideal weather for a trip 
of this kind. Under the circumstances we may be excused 
if we decline to attempt to explain, first, the difference 
in the boiler efficiencies ; secondly, the difference in the 
engine efficiencies ; and lastly, the extraordinary way in 
which the boilers and engines compensated for each 
other. Now let us compare the performance of these 
two big engines with that of the one little engine E. 
This has cylinders 18in. by 24in., and driving wheels 
6ft. llin. in diameter. E ran its trial on November 22nd, 
and used 39°46 lb. of coal per mile, and evaporated 
7°99 lb. per pound of coal. That is to say, it used 315 lb. 
of steam per mile; almost precisely the same quantity 
that C used. The weather was again beautiful. The 
area of the fire-grate was only 17 square feet; the total 
heating surface only 1136 square feet. So far as 
these trials go, it is clear that nothing whatever was 
gained by the greater size of C than E. Indeed, 
we may go so far as to say that, for that particular 
load, E was a better engine than either C or D. Thus, 
E weighed with its tender half full 68-4 tons only, 
while C weighed 84 tons, and D 85:5 tons. Per- 
haps, as a consequence of the light weight, the 
average indicated horse-power of engine E was but 
606°5, as against 643°3 and 645°9 for the two larger 
engines. All these engines were four-coupled, and all 
kept time fairly well. E kept it perfectly. We have yet 
to consider the performances of engines Aand B. The 
first had cylinders slightly larger than those of E, namely, 
18}in. by 24in. But the boiler was much smaller, having 
only 15 square feet of fire-grate, and 1104 square feet of 
heating surface. The coal used per mile was 42°2]b., 
and the evaporation was 6° 541b.; therefore the steam 
used per mile was 276 lb. Thus far this engine was the 
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most economical of the four. The indicated horse-power 
it exerted was 560° 3, the reduction being probably due 
to the lightness of the engine and tender, which only 
weighed 65 tons. The weak point about this engine 
seems to us to be the small grate. We have no doubt 
that much of the coal put into the fire-box went up the 
chimney unburned. The results teach us the negative 
lesson that, other things being equal, the lighter an 
engine is the better, in so far as economy of fuel is con- 
cerned. This comparatively little engine, with its over- 
worked boiler, was actually a more economical hauling 
machine than the big engine B, which required 43° 35 lb. 
of coal per mile. 

The engine B differed materially from all the others in 
that it had single drivers only instead of being four- 
coupled. The late Mr. P. Stirling always held that each 
coupling rod represented a pound of coal per mile wasted— 
that is to say, a four-coupled engine would burn 2 lb. 
more per mile than a single engine on the same work. 
Mr. Smith’s figures do not bear out this contention ; on 
the contrary, engine B used more coal per mile than any 
of the other locomotives. It has cylinders 19in. by 24in. 
and 7ft. Tin. drivers; the grate area is 20-7 square feet ; 
total heating surface, 1139 square feet ; the evaporation, 
7°97 lb. per lb. of coal; and the steam per mile was 
346 lb.; the average indicated horse-power was 729, 
considerably in excess of any of the other engines. Here 
it will be seen the big single engine comes out badly. 
But there was an adequate reason for this. The weather 
was about the worst of its kind. On the 8th of November, 
when the trials took place, there was a severe gale 
blowing, with heavy driving rain and hail from the 
north-east. 

Those who have followed us so far will see that the 
lesson taught by the trials is pretty much that one 
locomotive ‘is as good as another, and better.” There 
is really very little to choose among the five, in so far as 
the hauling of trains is concerned. As to which is the most 
economical, that is for Mr. Wilson Worsdell to say. He 
knows, and we do not, what the first cost of each engine 
was, and what is the necessary outlay on its upkeep. 
Although engine E burned a little more coal per mile 
than C or D, yet the interest on its first cost was no 
doubt less. A is obviously too small for its work. That 
is to say, although it would pull well enough, it could 
only do so at the expense of a great consumption of fuel. 
Yet if this engine had a fire-box lft. longer, it would pro- 
bably be as good as any of the other locomotives used in 
the experiments. One point remains for consideration. 
Engines A and E have the slide valves between the 
cylinders ; engine B has piston valves; C has slide valves 
on top of the cylinders ; engine D has slide valves outside 
the cylinders. It has been stated that this position is 
faulty and causes condensation, the valve chests being 
much exposed. But the figures given by Mr. Smith do 
not bear out this theory, for the engine used only 23°33 lb. 
of steam per indicated horse-power per hour; the next 
best, curiously enough, being A, which required 23°87 lb. 
per indicated horse-power per hour. 


TRANSFERENCE OF HEAT IN COOLED BARS. 


A PROBLEM of considerable interest, if of no great 
moment, is raised by a few letters which have appeared 
recently in Nature. If a bar of iron is heated at one end 
to a dull red heat, and is then seized by the cold end 
whilst the hot portion is plunged snddenly in water, a 
sudden rise of temperature occurs and is felt by the hand. 
This is very well known, in some cases by painful 
experience, but the phenomenon does not appear to have 
received up to the present very careful attention. Mr. 
A. T. Bartlett tried the following experiments at the 
Cavendish Laboratory, Cambridge. A large soldering 
bolt was taken, and in a hole near the extremity of the 
iron shank was placed the bulb of a small thermometer 
surrounded by mercury. The copper portion was then 
heated, and as soon as the thermometer indicated that 
the flow of heat was steady the copper end was suddenly 
chilled. The thermometer showed a rise of 1°5deg. Cent. 
A similar experiment was made with a copper rod jin. 
diameter and 18in. long, a sensitive thermopile being 
used. Precautions to prevent radiant heat reaching the 
latter were adopted. On cooling the heated end the spot 
of light from the reflecting galvanometer moved instantly 
in the direction indicating a rise of temperature, and 
further investigation seemed to show that where the 
temperature was high the effect was more pronounced ; 
in fact, when the temperature was not sufficiently 
elevated to produce the spheroidal state, the spot of light 
was indeed checked or stopped in its motion in the cool- 
ing direction, but no actual rise was observed. An 
attempt was also made to find out if the converse of the 
phenomenon held. One end of the bar was suddenly 
heated. No cooling was indicated at the other end. 
Mr. J. 8. Stone has also investigated the question; his 
experiments were performed at the John Hopkins 
University, U.S.A. Using a thermopile and an iron or 
steel bar, he obtained results which confirm those of Mr. 
Bartlett, but failed to get any effect from brass rods. 

These experiments are useful in so far as they put the 
subject on a scientific basis; but they offer little or no 
explanation of the phenomenon, and give but little clue 
to the laws by which it is controlled. The point of 
greatest interest is in the behaviour of the brass and 
copper bars. Unless brass, being an alloy, behaves quite 
differently from pure copper, the American investigator 
only failed to geta result because the temperature was not 
sufficiently high. The fact that Mr. Bartlett got very 
marked effects with a copper bar shakes to a certain 
extent Mr. Stone’s idea that “the effect was due to much 
the same cause as recalescence.” Mr. Stone, failing to 
get an effect with brass, has apparently concluded that 
the phenomenon is associated principally with iron, and 
as recalescence is far more marked in iron than in other 
metals, he has suggested that the effect may be due to 
that phenomenon. As we have said, this position seems 


the temperature at any part of the bar, it is impossible 
to say if the heats required for the appearance of 
recalescence were reached. The critical temperatures 
are 800 deg. and 700 deg., which coincide with the sudden 
magnetic change, and 660 deg., the point at which the 
sudden rise of temperature is exceedingly well marked 
in an iron bar. Now iron reaches a dull red between 
600 deg. and 700 deg. Cent., and as it is far from likely 
that so high a temperature was attained at the cooler 
ends of the bars used when the hot ends were heated in 
the open by Bunsen flames, we may fairly safely conclude 
that the lowest recalescent temperature had not been 
reached at the cooler extremity. A temperature of 
600 deg. or 700 deg. might easily have been attained 
at the hot end, so that the recalescent effect may 
have occurred there; but as both experimenter and 
common knowledge agree that the effect is instan- 
taneous, and far exceeds the rate of conduction, it is 
impossible that the temperature could have extended 
from the warm end to the cooler end in the time. It 
seems, therefore, that the phenomenon can not be 
attributed to recalescence. Mr. Stone offers a far more 
likely explanation in the following sentence :—‘“‘ It seems 
to me fair to assume that the heat producing the sudden 
rise of temperature observed exists at the cooler end of 
the rod before the rise of temperature occurs. When 
iron or steel which has been heated to redness is 
suddenly plunged into water, a marked change takes 
place in the properties of the metal, and if this change of 
character in the metal is in part transmitted from 
particle to particle to the other end of the rod, and 
results in a lowering of the heat capacity of the 
material, a rise of temperature will result as observed.” 
Put briefly, this means that part of the heat latent in 
the cooler end of the bar is suddenly made sensible 
by the fall of the specific heat of the bar. This is quite 
rational, and would be a step in the right direction if it 
could be shown that the specific heat of the whole bar 
was affected by cooling one end. It is true, as shown by 
Dulong and Petit, that with many substances the specific 
heat rises with rise of temperature ; but, with few excep- 
tions, in no marked degree at the low temperatures under 
consideration. It is only when the melting point is 
reached that great changes occur. Carbon is the most 
notable exception, and on that account it would be valu- 
able to repeat the experiment with it. 

The subject is one which has received little or no atten- 
tion from either authors or investigators, and in the 
absence of experimental data it is almost fruitless to 
discuss probable causes. But one or two questions 
which require to be answered by careful trial suggest 
themselves. First, what is the rate of rise or fall of tem- 
perature in the bar when it is cooled? To answer this 
it would be necessary to arrange a number of sensitive 
thermometers, or by preference thermo-couples, at 
intervals along the bar, and note (a) the order in which 
the rise declared itself, that is to say, from hot end to 
cool, or vice versd ; and (b) the amount of the effect at 
various points. Secondly, it should be ascertained if the 
sudden rise at the cool end reached or exceeded the tem- 
perature of the hot end at the moment the phenomenon 
became apparent. Thirdly, the total heat of the bar 
should be checked. It is scarcely conceivable that any 
sudden molecular change could increase the quantity of 
heat in the bar, but at the same time it would be as weil 
to make sure. Two similar bars might be treated in 
precisely the same manner; the quantity of heat in the 
first could be found in a suitable calorimeter, and that in 
the second by dropping the whole bar into the water used 
to cool the extremity. Fourthly, the duration and per- 
manence of the effect should be noted; and lastly, an 
effort should be made to find if it occurred in a more 
marked degree at the recalescent temperatures than at 
other points. Of course, other substances besides iron 
and copper should be investigated; carbon, as we have 
already noted, might give particularly instructive results. 
We have here only suggested the more patent problems. 
Others would doubtless present themselves as investiga- 
tion proceeded, but from those outlined it would be 
possible to say with some degree of accuracy to what 
the effect was directly due, although we might be but 
little nearer an explanation. 


ENGINEERS IN THE NAVY. 
THE attention of the civilised world has been directed 
to the naval warfare between Spain and the United 
States, and it would be highly interesting if we could be 
given some information asto the efficiency of the engine- 
room departments of the two navies. It has been recog- 
nised as an axiom in latter-day warfare that naval history 
will be written in our engine-rooms to almost as great an 
extent as by the guns and tactical abilities of our com- 
manders. As a nation we are proud of the speed and power 
of our ships, of the skill of our captains and officers, and of 
the bravery of our seamen, but is a thought ever given to 
the men to whom praise should be equally awarded—to 
those who spend their lives in the engine-rooms and 
stokeholds of her Majesty’s ships ? 
In the year 1896, when policy demanded the sudden 
commissioning of an entire squadron, the nation, as a 
whole, recognised the ability and efficiency of the 
executive officers and men who had been concerned 
in this demonstration, and this recognition was voiced 
by an exalted Admiralty official; but no meed of praise 
was awarded the engineers—officers and men—until it 
was extorted by newspaper criticism. This neglect of a 
department second to none in its importance could only 
be ascribed to one of two reasons—intentional disregard 
or ignorance. We do not consider it possible that any 
highly paid servant of the State could be so unpatriotic 
as to be guilty of such disregard, and the mournful fact 
remains to be faced that a statesman, high in office, was 
absolutely ignorant of the functions of a department for 
the efficiency of which he was and is responsible to the 
State. The result of the combined efforts of the two 


8, 
tion of Europe. It would be only natural to expect 
to a department of such importance to the welfare or 
State, the rewards and encouragement given w ul 
great. Ould be 

We have shown the encouragement to be ex 
from officialdom ; it now remains for us to show the » 
in which the engineer in embryo may aspire to bee’ 
warded. Without wishing to make comparisons th 
the senior or executive branch of the Navy, we pay 
without trespassing beyond the bounds of good taal’ 
point out that the engineer arrives after ten to ¢leye, 
years’ service as a commissioned officer at that rank ri 
position in the Navy which is attained by an executiy 
officer after three to four years’ commissioned service, 
This is a statement which may appear incredible. it 
may, however, be verified in any quarterly Navy List 
wherein is stated that an engineer of six years’ seniority 
ranks with a lieutenant. As it takes from four to fiyy 
years to reach the rank of engineer, the truth of 
our assertion is manifest. It must be fully undey. 
stood that the relative rank with lieutenant by yo 
means implies that the engineer should command ag 4 
lieutenant. That is—and to us it appears justly so—ay 
impossibility. With the inequalities to which we have 
directed attention, and with many others into which jt 
is not our intention to enter, it is only natural that there 
should be grave Cissatisfaction. 

A warship may be compared to a racehorse. It jg 
brought tothe post ready andtrained. The jockey, it may 
be, rides the horse forthe firsttime. The horse wins its race, 
Is the jockey the sole recipient of the praise? Where 
would the horse and jockey have been if the skilful care 
of the trainer had been wanting? Similarly, where wil] 
our ships be with our skilled tacticians, our expert 
torpedo men, and our highly trained gunners, if at the 
critical moment our engineers are found wanting? Then, 
and then only, will the nation recognise to its fullest 
extent the vast importance of the duties entrusted to 
these officers. These duties embrace, in addition to the 
actual machinery of the ship, gun-mountings, torpedoes, 
water-tight doors, and the charge of all the tlooding 
arrangements of the magazines in case of fire. Surely 
these men, whose functions are clearly of such import. 
ance, and who perform them so zealously with small hope 
of reward, deserve better of the nation. An officer, giving 
evidence before a Select Committee of the House of (‘om- 
mons, placed the duties of a Lascar in a Peninsular and 
Oriental steamer on a level with those performed by an 
engineer officer of the Navy. Fortunately, the Committee 
estimated this officer’s evidence at its proper value. It 
would be interesting to hear if his opinions have changed 
since commanding a squadron of steamships abroad, and 
being First Naval Lord of the Admiralty. 

We have also been told that the social position of 
our engineers is not such as to justify any great increase 
in rank. It appears to us that this is a national and not a 
social question. These men perform good service, and 
it is only just that this should be recognised. A slight 
movement in this direction has been made, but however 
gratifying the recognition already given, much more is 
required to satisfy the just demands of the engineer 
officers of the Navy. By the rules of the service they 
are unable to make a public appeal for that recogni- 
tion which the State has at all times accorded the 
zealous performance of duty in the public service. 
Throughout this article we have endeavoured to avoid 
anything approaching a sentimental appeal on behalf 
of a body of public servants. We do not seek for senti- 
ment in the depths of an engine-room. The charge of 
the gallant six hundred was the theme selected by the 
greatest of our modern poets. In our opinion, the 
descent of the engineers and their men to their stations 
on board the Victoria, in the face of certain death, was 
an action of equal merit. Whilst the engineers’ depart- 
ment can turn out men of this stamp, who, faithful to 
the call of duty, are ready to risk their lives for the 
safety of their ship, and can produce men like Stoker 
Lynch, of Thrasher fame, the nation must insist that 
these men should be given that just recognition for which 
they have waited so long. 
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TEN MONTHS’ CLYDE SHIPBUILDING. 


Tue past three months have been marked by a succession 
of record-breaking results as regards output of new shipping 
on the Clyde, and for the month recently closed the output 
reached the unprecedented figures, 54,200 tons. This result, 
taken in conjunction with the busy state of the yards and 
the smoothness with which work continues to progress, 
makes it all but certain that the year 1898 will prove the 
record year for tonnage output in the history of the industiy. 
The October return brings the tonnage for the ten months of 
the year now gone up to about 342,000—which is some 
13,000 tons higher than the previous highest output for a 
corresponding period, viz., that for the year 1883, when the 
figures reached 329,000 tons. The vessels which go to form 
the October output are, as in the case of the previous month, 
for most part steamers of considerable tonnage for the 
mercantile marine. One noteworthy exception is the second- 
class cruiser Hyacinth, of 5600 tons, launched for the British 
Government from the stocks of the London and Glasgow 
Shipbuilding Company, Govan. Besides the Hyacinth, the 
output included the following screw steamers above 
8000 tons :—The Fifeshire, of 5800 tons, with triple-expan- 
sion engines of 3000 indicated horse-power, built by the 
Clydebank Engineering and Shipbuilding Company, Limited, 
for Messrs. Turnbuli, Martin, and Co., London; the Maple- 
more, of about 5700 tons, built by Messrs. Charles Connell 
and Co., Whiteinch, for Messrs. Johnston and Co., 
Limited, Liverpool; the Raphael, of 4800 tons, with 
engines vf 3000 indicated horse-power, built by Messrs. 
D. and W. Henderson and Co., Partick, for Messrs. Lamport 
and Holt, Liverpool ; the Moravian, of about 4700 tons gross, 
with triple-expansion engines of 3700 indicated horse-power, 
by Messrs. Robert Napier and Sons, Govan, for the service 
between London and Australia, of Messrs. George Thompson 
and Co. ; the Induna, of 4426 tons, built by Messrs. Alexander 
Stephen and Sons, Linthouse, for Messrs. Maclay and 








searcely tenable, in view of Mr. Bartlett’s marked success 
with copper, But as neither experimenter has recorded 





great departments, executive and engineering, was a fleet 
which we have no hesitation in saying was the admira- 


Macintyre, Glasgow; the Foreric, of 3990 tons, built by 
Messrs. Russell and Co., Port Glasgow, for Messrs, Andrew 





















Nov. 11, 1898 


THE ENGINEER 


477 








aaa 
vir and Co., Glasgow; the Baron Fuirlie, of 3650 tons, 
bo triple-expansion engines by Messrs. Dunsmuir and 
= on, Govan, by Messrs. A. Rodger and Co., Port 
Je om for Mr. Hugh Hogarth, Glasgow and Ardrossan ; 
Clasp rewsbUrY, of 3400 tons, with engines of 1600 indicated 
ws ower, by Messrs. William Hamilton and Co., Port 
horse for Messrs. Galbraith, Pembroke, and Co., London; 
“ the ‘stlantico, of 3300 tons, with triple-expansion engines 
- Messrs. Kincaid and Co., Greenock, by Messrs. Russell 
YS (‘o., Port Glasgow, for Austrian owners, Besides a 
bar of steamers of medium tonnage, the output also 
avjuded as usual, a variety of smaller vessels, trawlers, 
~ launches, and of craft shipped to their destination in 
The new contracts booked during October amount 
io some 23,000 tons, of which an 8000-ton steamer for the 
Peninsular and Oriental Company, secured by Messrs. Caird 
and Co., Greenock ; seven steamers of 1100 tons each, for 
the Newfoundland coasting service, secured by Messrs. A. 
and J. Inglis, Pointhouse ; two steamers of 1600 tons each, 
secured by Messrs. Carmichael, McLean, and Co., Greenock ; 
one steamer of about 1000 tons by Taylor and Mitchell, 
(jreenock, and several light-draught steamers by Messrs. 
Ritchie, (iraham, and Milne, Whiteinch, are the principal 
items. There is no apparent abatement in the existing 
«: boom,” and shipbuilders can still get more work than they 
eare to face; while all the steel works are taxed to their 
utmost capacity to supply builders with anything like the 
P and regularity wished for. Delivery is, in fact, more 
the ruling factor than price in the present situation, and 
this is all the more accentuated through the continued and 
still growing need for warcraft ; tenders for five of which— 
four battleships and one cruiser—are at present being pre- 
pared by Clyde builders. 
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DUNDEE’'S BOULTON AND WATT BEAM ENGINE. 


Ix our issue for May 24th, 1895, under the title of ‘A 
Century-old Boulton and Watt Beam Engine,” a description 
was given of an interesting and well-preserved example of 
the Boulton and Watt beam condensing engine, having the 
sun-and-planet wheel motion adopted by Watt for the con- 
version of reciprocating into rotary motion after having been 
forestalled by Wansborough in the matter of patenting the 
crank. About the date named the engine was still at work 
within Douglas Bleachfield, some three miles from Dundee, 
but as new proprietors were just then entering into possession 
of the Bleachfield, it was proposed that the engine should be 
purchased, with the view of having it re-erected in Dundee 
Museum, or somewhere in the neighbourhood, for the satis- 
faction and instruction of the public at large. Following 
also upon the notice in our columns, a_ correspondent 
suggested that it should be saved from the fate of being put 
on a shelf among stuffed animals as a lifeless skeleton, and 
carefully re-erected where it could be seen by the public in 
operation at intervals. He added that if funds were needed 
to give a new lease of life to the interesting historical relic, 
he should be glad, with any others of our readers, to 
contribute to that end. Neither as a result of this sugges- 
tion nor of the feeling at Dundee, however, were any definite 
steps then taken, and the engine remained where it was. 
Recently, by a combination of unfortunate circumstances, the 
Bleachfield has been closed, and a “ displenishing”’ sale of 
the machinery and plant has just taken place. The idea of 
securing the engine for the Dundee Museum had not, how- 
ever, been lost sight of, and a number of gentlemen interested, 
who have all along kept an eye on the precious relic of by- 
gone engineering, on observing that the engine was not 
mentioned in the catalogue of articles for sale, set about 
ascertaining the intentions of the owners of the property 
with regard to it. It was then learned that negotiations had 
been taking place between the owners and a well-known 
American millionaire engineer, and that there was a 
probability of the engine finding its way to the United States 
at a high price. The owners expressed themselves as being 
anxious that the engine should be retained in Dundee, and 
made certain advantageous proposals for its purchase. The 
necessary funds have now been raised, and the purchase has 
been effected, with the result that the engine will find a safe 
asylum in the museum. The engine is believed, by those 
well informed in such matters, to be one of the best examples 
of Watt's earlier work—scarcely inferior, indeed, to the one in 
South Kensington Museum. After having worked for a con- 
siderable time at Newcastle, this engine was bought second- 
hand, and brought to Scotland in the year 1797, over one 
hundred years ago. It is rated at 20-horse power, the steam 
cylinder being 20in. diameter, and the length of stroke 48in. 
For full details of this interesting specimen of old-time engi- 
neering readers are referred to our issue for May 24th, 1895. 


THE WORKMEN'S COMPENSATION ACT IN OPERATION. 


Tur miners of Yorkshire are now having it brought home 
to them that the Workmen’s Compensation Act is not 
altogether an unmixed blessing tothem any more than to the 
employers. The coalowners have been compelled to seek pro- 
tection by ranging themselves under the Indemnity Associa- 
tion, and the men state that in the administration of the 
legal provision by this association many conditions are intro- 
duced which they did not anticipate, and which they consider 
uncalled for. The employers, on the other hand, face to face 
with a vexatious measure which has gravely increased the 
cost of output as well-as entailed upon them responsibilities 
which they have little and sometimes no power in preventing, 
have naturally been compelled to take the Act in its entirety, 
and give it due legal effect with as little hardship to them- 
selves as possible. One outcome of it is what has been 
anticipated all along. It is stated, and it is no doubt true, 
that since the Act came into operation there has been a ten- 
dency to weed out the aged and infirm miners, who are more 
likely to get injured, and thus come under the onerous con- 
ditions of liability imposed on coalowners under the new Act. 
It is proposed to provide an old-age pension fund to meet the 
case of such men. If figures could be obtained showing the 
operations of the Workmen’s Compensation Act under this 
head all over the coalfields of the country, it would probably 
be found that the Act up to the present has been working out 
for the benefit of che young and the strong, and to the direct 
disadvantage of those who have passed the best of their days. 
It 1s noteworthy, however, that the new statute is having a 
fair trial in all parts of the coalfield, and no doubt if at the 
end of a year or two’s working it is found capable of reasonable 
modification, suggestions to this effect will find practical 
embodiment in future legislative efforts. 


THE SYRIA OTTOMAN RAILWAY. 
Tur Syria Ottoman Railway, which was begun some years 
ago and then abandoned for the time, has now been re-com- 
Mmenced, and the first part of it, a distance of some seventy 


miles, will b2 completed in the early part of next year. 
This portion is that from Haifa, on the coast, to the river 
Jordan. Haifa is situated beneath Mount Carmel. A 
breakwater will be run out to protect the bay on which it 
stands from the north-west, and the harbour so formed 
will be large in area and of sufficient depth to allow of 
ironclads entering it. A jetty will probably be provided 
sufficiently long to give depth for vessels of from 2000 to 
3000 tons to come alongside at all times. Of course, the 
tide is very small here, and only amounts to under 3$ft. 
as a maximum. There will be several iron and stone bridges, 
but none, we understand, of any very great size. The Jordan 
is to be crossed probably by means of a stone bridge. 
From the Jordan it is proposed to carry the railway on to 
Damascus by way of the high plateau of the Haurin. The 
railway is being constructed for the Syria Ottoman Rail- 
way Company by the Thames Ironworks and Shipbuild- 
ing Company, Limited. Sir Douglas Fox is the consulting 
engineer and Mr. A. F. Hills the chairman. Under such 
guidance the work is certain to be very thoroughly done. 
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Electrical Engineering for Electric Light Artisans and Students, 
Embracing those branches prescribed in the syllabus issued by the 
City and Guilds Technical Institute. By W. Sligo and A. Brooker. 
Revised and enlarged edition. London: Longmans, Green, and 
Co.—This work is essentially one for students commencing the 
study of electricity, and as such it fills its mission well. The new 
edition has in part been re-written, notably as regards the chapters 
on electro-magnets, alternators in parallel, are lamps, secondary 
batteries, &c., and there are in addition many useful things dis- 
cussed which did not find a place in the first edition. A consider- 
able quantity of new matter has been added in connection with 
hysteresis, inductor alternators, spherical candle-power, enclosed 
are and high-voltage incandescent lamps, multipolar machines, and 
there is also a description of the South London Electric Railway 
equipment. While regretting that more space could not have been 
found for the all-important subject of transmission of power, we 
cannot doubt but that this new edition will prove of considerable 
value to the class for which it is intended. 

Publications of the British Fire Prevention Committee, Edited by 
Edwin O. Sachs, chairman of the executive. Vol. I. Issued at 
the offices of the Committee, 1, Waterloo-place, Pall Mall, London. 
1898. 7s. 6d.—This volume, the first published by the British Fire 
Prevention Committee, contains ten papers, which have been issued 
during the past few months, and of which we have recorded the 
appearancefromtime to time. They deal with many mattersof inte- 
rest, the two most attractive to the general reader being those entitled 
‘‘The Paris Bazaar Fire” and ‘‘ New York Fire Department.” Nota 
little of the interest of the present volume centres in the preface, 
which tells brietly of the rapid progress the Committee has made 
and of the good work it hasin hand. The principal effort is the 
installation of a testing station, which is now being pressed forward, 
and from which it is intended that much useful statistical informa- 
tion shall emanate for the benefit of architects, builders, engineers, 
and others, to direct them in the best use to which specific 
materials, methods, and appliances should be put in order to profit 
fully from their fire-resisting properties. We wish the Committee 
every success, and congratulate it on the neat appearance of its 
first volume, and on the several valuable papers it contains. 

Steam, First British Edition. London: The Babcock and 
Wilcox Company, Limited.—We have been favoured with an 
advance copy of the first British edition of Messrs. Babcock and 
Wilcox’s useful handbook ‘‘ Steam.” It presents some novel features, 
and contains some new and very useful information. Two subjects, 
for instance, are treated in this edition in a most exhaustive and 
careful manner —namely, fuel and superheated steam. A table is 
given showing very completely the heating value of coal from all 
parts of the world, with the nature of each kind. This should 
prove of considerable value, while the question of superheated 
steam is discussed at great length. The table giving the sizes of 
chimneys for different eee has been materially increased, 
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and several articles, notably that on incrustation, have been 
re-written. The long list of users of the boilers which appeared in 
former issues has been omitted, so that in spite of the addition of 
new matter the new edition is even less bulky than the old one. 

The Mariners’ and Family Cable Code, for the Use of Naval and 
Marine Officers, Travellers, and Residents Abroad, By B, T. 
Vickers. London: S. W. Partridge and Co. Price 4s.—The 
object of this code is to put into the hands of general travellers and 
those who go down to the sea in ships the means of communicating 
items of urgent news to their friends. It is not in any sense a 
business code. As far as one can tell, the sentences seem weil 
selected, but it is only when one actually needs to make use of a 
code that its excellence or deficiencies become apparent. The 
book is neatly printed and conveniently arranged. 
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JAPANESE BATTLESHIP SHIKISHIMA.—In our description of the 
Shikishima given last week we stated that four large anchors 
weighing about six tons each were of Admiral Inglefield’s latest 
pattern. We wrote under a misconception, and now learn that 
the anchors are of the Improved Martin’s ‘* Adelphi Pattern.” 














WATER SUPPLY. 


Mucu continues to be written and talked of the condition 
of the East London Water Company, and of its inability to 
rovide a continuous supply of water to its consumers, but 
it is very difficult indeed to obtain trustworthy information 
from the company itself. It appears eminently clear, how- 
ever, that there is nothing like the amount of water to be 
taken from the Lea which the Royal Commission were led 
to imagine. Of course this has been an extremely dry 
season, but dry seasons ought to be foreseen and provided for. 
The river Lea has undoubtedly been affected very seriously 
during the recent drought, and it is doubtful whether the 
East London Company has had more than from one to three 
million gallons a day from this source—over and above the 
amount given to it by the New River Company—and perhaps 
at times has not even had as much as that. As to the 
amount it has received from the New River Company—this 
has always, during the recent scarcity, certainly till a week 
ago—been as much as six million gallons a day, and occa- 
sionally it has been as much as fourteen million gallons, 
this water having been allowed to flow down the river to the 
East London Company’s intake. So far, therefore, from the 
New River Company being in any danger of running short, 
it has always had at least six million gallons more than it 
wanted, and sometimes this company has almost given the 
East London Water Company half the amount it was supply- 
ing at the time, namely, fourteen million gallons out of a 
total of, say, thirty-two million gallons. 

The New River Company asserts that it has not found any 
great difference in the amount of water in its wells this year 
as compared with what there would have been in a wet 
season ; in fact, it has not amounted to more than a few feet, 
and has not necessitated the lowering ofany of the pumps. 

The slight rains which had fallen previous to the last fort- 
night had rendered the ground in such a condition that a 
large proportion of the rain which has fallen since will have 
been available for the water companies, and this should cer- 
tainly have eased matters very considerably. On Saturday, 
the 29th October, 1,3;in. fell, and there was not much less 
than this on the following day, and we have had a number of 
wet days since, so that we may hope that a condition of 
things, which, tosay the least of it, was inconvenient, may 
now be speedily if not immediately ameliorated. 

With regard to the charges brought against the water com- 
panies, to the effect that they are pumping Hertfordshire 
dry, this is denied by them entirely. It is contended that 
they are not, when pumping from chalk, drawing from what 
is practically a huge cistern, and so reducing the level in the 
whole of it, but are pumping from what is in reality an 
underground stream which is always flowing, and that whereas 
their wells might affect places lower down the “ river” 
than themselves, it could not influence those above, owing to 
the immense friction of the water on its way downwards. 

The New River Company, for example, pumps the water 
from just where the chalk goes under the London clay. 
Those persons who reside where it comes again to the surface 
might suffer slightl;, but the company alleges that no one to 
the northward of its area of operation could possibly do so. 
If this were the case the water in the neighbourhood of the 
pumping stations would be approximately the same level 
always, whereas there were very considerable differences of 
level. Indeed, this very fact is said to have been a cause of 
considerable annoyance to the company, for when sinking an 
auxiliary shaft near one already in operation it had expected 
to be able to keep the water from the new workings by pump- 
ing in the existing bore hole, but had found this could not 
be done. 

Naturally, however, there are districts in the immediate 
vicinity of pumping stations from which the water is taken. 
The surface area of the “cone of depletion’ of course varies 
in different districts, and is in most cases extremely 
restricted ; in fact, is always so save where there are abnormal 
fissures in the chalk—at least, so say the water companies. 
For instance, they state that in ordinary cases if a well be sunk 
in the chalk only a quarter of a mile from where pumping 
operations are going on its level would not be sensibly 
affected, certainly not more than a quarter of an inch. 
With big fissures even, the difference is rarely felt at a dis- 
tance of, say, a mile. In the case of wells having been dried 
up, this issimply because they happen to have come within 
the “cone of depletion,’ say the water companies, who con- 
sider it absurd to assert that a whole county can be affected 
by anything they can do. 








STAINES RESERVOIRS JOINT COMMITTEE AND THE RaMIE SYNDI- 
cATE.—An arbitration was held at the law courts in the early part of 
last week to ascertain the sum to be paid under the Staines Reservoir s 
Act for the acquisition of water rights on the river Colne, Middlesex . 
The umpire was Sir George Bruce, C.E, The case was important 
as showing the great differences that arise in compensation cases of 
this description. The flow of the Colne where it joins the Thames 
just above Staines is from 70 to 80 million gallons daily, and the 
Act of Parliament gives the three London water companies, who 
form the Joint Committee, powers to abstract 100 million gallons 
daily. Therefore they can take the whole flow of the river. The 
millowner contended that if his water was taken away, it should 
be replaced by the chea available form of power, and on this 
basis he claimed about £28,000. His case was supported by Mr. 
=e Q.C., M.P., and Mr. Harper, and the following engineers, 
Mr. Urban Smith, Mr. Burstal, Mr. Fenwick, and Mr. Rofe. The 
Joint Committee contended that they might take away the water 
without replacing it by any other form of power, and their valua- 
tion, supported by Sir Whitaker Ellisand Mr. Bousfield, amounted 
to about £2200. The award is not yet given. 

VENTNOR UrsBan District CouNCIL AND VENTNOR GaS AND 
Water Company.—At the Quarter Sessions at Winchester, on the 
18th and 19th of October, the appeal of the Ventnor Gas and 
Water Company against the decision of the magistrates of the 
Isle of Wight, who im fines upon the company at the instance 
of the Ventnor District Council, for failing to provide a proper 
supply of water, was heard. Mr. Bramwell Davis, Q.C., and Mr. 
Temple appeared for the company, and Mr. Ruegg, Q.C., and the 
Hon. G. e Colville for the District Council. The District Council 
contended that the company had not fulfilled their statutory 
obligations, and that it was often impossible to obtain any supply 
for street watering or sewer flushing. The company pleaded the 
unusual drought caused by the want of rain during the past few 
months; but also contended that they were able and willing to 
supply any quantity on receiving notice from the Council as to 
what part of the town it would be required. Mr. E. K. Burstal,C.E., 
of Westminster, gave evidence that he had gauged the springs in 
the neighbourhood of Ventnor upon several occasions during 
August, and also since, and found that there was ample water, 
and that the decrease in the flow, as compared with the normal 
condition of things, had not materially altered. Mr. Baldwin 
Latham, €.E., also gave evidence for the District Council. In 
the result the magistrates found that the company had been 
rightly convicted, and they therefore dismissed the appeal with costs, 
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INSTITUTION OF MECHANICAL ENGINEERS. 


ty another place will be found Mr. Gadsby Peet's paper 
* the ‘‘ Mechanical Testing of Material at the Midland 
Railway Works, Derby.” It was read before the Insti- 
tion of M echanical Engineers on Thursday evening, the 
po of last month, and was followed, as we have already 
«aid by only a short discussion. Mr. Wicksteed, the 
- + speaker, thought that Mr. Peet got as good results 
Pe his hydraulic machines as it was possible to get 
Part machines of that type, and commented favourably 
on the manner of taking the water pressure from an 
scumulator instead of direct from force pumps. With 
bes ard to the friction which necessarily obtained with 
this sort of testing ap paratus, the errors caused by it 
might for all practical purposes be disregarded, and 
could be accurately measured in the way the author 
described. With regard to the method of making bending 
tests, that is, by first bending specimens to right angles 
by transverse pressure, and then completing by forcing 
the two ends together, he did not consider that it gave 
trustworthy results, because the radius of the curve was 
not regular, the leverage, which was greatest in the centre, 
causing sharper bending at the apex than elsewhere ; 
with thick plates the evil would be more marked 
than with thin specimens, so that uniform results could 
not be expected. He had devised a method of bending 
by forcing the specimen through a hole in a plate with a 
pusher shaped to the right curve. He spoke very highly 
of the torsion machine, but thought it was strange that 
ple should go to so much trouble to calibrate 
exactly machines with high internal frictional resist- 
ance, and he considered the dead weight machine a far 
superior contrivance. Mr. Macfarlane Gray corrected 
an error Mr. Wicksteed made in attributing the con- 
demned method of bending testing to the Board of 
Trade ; the plan was due to Lloyd’s. 

Professor Unwin said that Mr. Wicksteed’s method of 
getting true curvature in a bending test was old. With 
regard to the error from friction, he pointed out that in 
small machines the effect would be considerable, whilst 
in large machines it might be negligible. He asked if 
there were variations in the friction of the machines 
from day today. He also spoke highly of the torsional 
machine, although it depended on a spring—a device on 
which he did not care to put reliance. The form of test 
bar for cast iron he considered very bad, as unrecorded 
bending strains were sure to occur. 

Mr. Peet said that he had expected some criticism on 
the paper, as the machine was an old pattern; he had 
not been disappointed. With regard to what Mr. Wick- 
steed had said about bending test pieces, he thought it 
would not do to make the test too easy, as in that case 
no specimens would be broken, and there would be no 
basis for comparison. In answer to a question of 
Professor Unwin’s, he must point out that a group of 
dots should appear near the summit of the friction 
curve; they, unfortunately, did not show on the diagram. 
Professor Unwin had also remarked on the lower tests 
obtained from cast iron now-a-days, due, as he believed, 
not to the inferiority of the metal, but to the improve- 
ments in the machine. He, Mr. Peet, had found this 
also, for whereas he had formerly tested up to 14 tons 
he rarely got above 8 now-a-days. 

With a few words from the President explaining how 
the paper came to be written, viz., as a description of some- 
thing the members would see on their visit to Derby, 
and the passing of a vote of thanks to the l’resident and 
Council of the Institution of Civil Engineers for the use 
of their home, the meeting was closed. 

We have been requested by the secretary of the | 
Institution of Mechanical Engineers to state that the | 
dyndmometer car referred to in Mr. Smith’s paper on 
express trains, which we printed last week, was ,kindly | 
lent to the North-Eastern Railway Company by Mr. | 
Webb, of Crewe. 


The table, compiled by Mr. Bryan Donkin, to which | 
we referred last week, is given below. The same order | 
has been adopted as in Mr. Donkin’s book on the “ Heat | 


Efficiency of Steam Boilers,” omitting the columns for | 








a locomotive going at any speed. It has, however, been 
done several times. 

It would be very desirable if the subject of locomotive 
tests could again be taken up by some enterprising loco- 
motive engineer and his assistant. They are a work of 
time and patience. An instrument in use abroad might 
with advantage be adopted here. By its means diagrams 
of pressure, not only in the cylinders, but in the boiler 
and the steam chests, can be taken automatically and 
continuously on a band of paper, instead of by the present 
troublesome method of putting in separate pieces of paper 
each time a diagram is wanted, which, when an engine is 
going 60 miles an hour, is very difficult. This large sub- 
ject requires more accurate experiments, and it is hoped 
that Mr. Johnson, the president, will bring the matter 
before the Association of Locomotive Superintendents, as 
he has kindly suggested, so that a beginning can be made. 
An engine should also be indicated when running empty, 
at the same speed as during the trial, and without any 
load behind except the tender. A carefully-studied pro- 
gramme should be first drawn up by a competent Com- 
mittee, and tests made for water and fuel consumption 
with compound and non-compound locomotives. The 
chief object would be to find out the most economical 
and the least economical type of locomotives now running 
on the chief English railway lines. On the Continent 
several modern experiments have been published, and 
we ought not to be behind others in these important 
matters. 








THE LARGEST LOCOMOTIVE IN THE WORLD. 

By the courtesy of Mr. D, A. Wightman, the general 
manager of the Pittsburgh Locomotive and Car Works, we 
are enabled to place before our readers this week, the first 
of a series of illustrations of the largest locomotive engine 
ever constructed, weighing as it does 103 English tons. It is 
the first of two recently put into service on the Union Rail- 
road, a line about 12 miles in length, connecting the Duquesne 
Furnaces, Homestead Steelworks and Edgar Thomson Steel 
Works of the Carnegie Steel Company. The line over which 
these engines work is the connecting link between Munhall 
and North Bessemer, a distance, as above stated, of 12 miles, 
connecting at the latter point with the line of the Pittsburgh, 
Bessemer, and Lake Erie Railroad, also a Carnegie interest. 
Four miles of the line are on an incline of 1 in 75, while 
about 2000ft., a point commencing at the yard near Edgar 
Thomson Steel Works, and passing up over mainline of Penn- 
sylvania Railroad, and ending at the foot of the 1 in 75 
incline, has a grade of 1 in 42. 

The principal dimensions of these monster locomotives are 
given in the annexed tabular statement. The somewhat 
startling photograph, which we repreduce on page 474, gives 
a very good idea ofthe size of the parts. The small enginewas 
lifted by the shop crane, and placed as shown over the cylinder 
saddle casting of the large engine, which weighs nearly 
eight English tons. 

The small locomotive is one used about the Pittsburgh 
Locomotive Works for transmitting material between the 
departments, and has the following dimensions :—Cylinders, 
6in. by 10in.; gauge, 24in.; weight in working order, 54 tons; 
wheel base, 4ft.; diameter of boiler, 24in.; working pressure, 
160 lb. per square inch; driving wheels, 264in. diameter ; 
tractive force, 1883 lb.; capacity of tank, 150 gallons; fuel, 
coke. 

It will be seen that the cylinders of the large engine are of 
the half-saddle type, made heavy, and have great depth longi- 
tudinally. A steel plate 1gin. thick, and of same width as the 
bottom of the saddle, extends across and is bolted tu the 
lower frames, and to this plate, as well as to the frames, the 
cylinders are securely fastened. -Heavy bolts passing through 
the top frame bars at the front and back of the saddle form 
additional transverse ties, and relieve the saddle casting from 
all tensile strains. The longitudinal strains usually trans- 
mitted to cylinders through frames are largely absorbed by 
the use of a casting extended from the buffer beam well up 
to the saddle, and securely bolted to the top and bottom 
front frames. This casting also acts as a guide for the bolster 
pin of the truck. This method of relieving cylinders of 
longitudinal stress was introduced by the Pittsburgh Locomo- 
tive Works nearly two years ago, and has proved in practical 
use on a large number of locomotives to be of great value in 
reducing the breakage of saddle castings. The side frames 
are 44in. wide, and have been cut from rolled steel 


Mr, Smith's Tests on Locomotive Boilers for Express Engines (Non-compound) North-Eastern Raileay—Summary by Bryan Donkin, 


Experiments on five locomotive boilers, with internal furnaces. 








Running speed 54 to 64 miles per hour. Induced draught. 


Hand firing. Boiler efficiencies from 51°6 to 69°2 per cent. 




















Particulars of boiler tested. |.. = | Water evaporated. Fuel. = 
f ‘ . So ——s 3 
= Gencral ef .:| Bs ol =) . & 3 : rat 1896. = 
= | dimensions, oe 22 se | . ;; 2.6 SS 8 pA Bs % 
ys oS e= | & = & & —_ a o+ s 
ob | BaSE 2 | 88 = £2528 2a < £5 nas oi : a 
28 | BASs BS E: Bo ie Se! ad g Oe, $2 $2 | Trials made from Newcastle to | 9 
ey 7 53 5a! oO une 23 x id 22a bei _ AY = =< | Tweedmouth and back, a distance ‘5S 
ae os 4 |Grate/ 7328 23 SRS) 2s Baze sg 3 $5; 3 Fr § | of 181 miles. Average duration | ¢ 
25 re} $ paren Sem | 8 Se | cae Sy .o Bs 3° S25 5) of trial = 2} hours. Z 
x % a SeBs Sg =ZS eSrw Sis $3 5 Pa “a | Bo 2 
ge; § | @ ‘8$2e, Rg | os ak et 8 ‘" = eo | 43129 = 
te wl = = Pe s&$S ,: 5 =O — se = 
26 ra} Base) gt 45 S gSkce| b “| 32 | 3 \2a° § 
s es Z to . § Man) og; ee ani S 
= 2 2g E 4 5 & o5 s 4 3S 
<8 a ee n ® =) 3) < is % 
va ft ft im. |ft. in.) sq. ft, BS Ib.sg.in| Ib | Ib | Ib | TU. fr ne) ih... = 
10 3/4 3! 15°0 16 | 140 18,898 | 7°91 12°14 236 a 14,800 6°87 186 ‘Trial A.—206 tubes, 1jin. dia. 1 
(min.) | = 360° sy | Mean LH.P. = 560 
| I Water per I.H.P. per hour=23°9 Ib. 
F : , = a oe ; 3 : | 
13010 7) 4 3 20-7! GHB | 175 | 18,000) 9°73) 15°88) siz | Oy | 14,510 6°45 110 [Trial B.—208 tubes, 1}in. dia. 2 
| | = 377° | (max.)| 88 Mean I.H.P. = 729 
2c Water per I H.P. per hour=24°81b 
3& 
216 . és } aoe a = S 
121¢ "1 6/4 4 | 20°7 | 682 | 175 15,895 | 10°28 | 13°07; 256 = 5 | 14,350 9°49 91 |Trial C.- 201 tubes, 1jin. dia. 3 
| | (max.)| = 377° | a8 Mean I H.P. = 643 
} | | | es | Water per I.H.P. per hour=24°7 Ib. 
13 ; i Hee : = ; ; tana 
4111 6 4 4) 19°6 6°26 175 15,097 | 9°42 | 11°26 222 | 3, | 14,530 10°32 100 |Trial D.—225 tubes, 1fin. dia. | 4 
= 377° | (min.) | 53 Mean I.H.P. = 646 
| | && Water per I.H.P. per hour=23°3 Ib 
1136 7 al w . re 3 
% 10704 8 | 17°0 | §4°3 160 15,091 | 9°71 13°29 259 | 14,600 5°26 111 |Trial E.—205 tubes, 1}in. dia. 5 
| |= 370° | & Mean I.H.P. = 606 


| Water per I.H.P. per hour=24'8 Ib.| 


Py pe draught or vacuum in the chimney, temperature | slabs made by the Carnegie Steel Company, and weigh 

The € gases at the end of the boiler, and analysis of gases. | 7 tons 12 cwt. per pair finished. 

No be _— were, unfortunately, not noted in the paper. 

a €r experiments are complete without the analysis | Type .- os « 
Bases, but they are troublesome to sample in front of | faadmunber | -- 


General Description. 
eS ee See cine Consolidation 
an 


- on * oe vo 
.. Pittsburgh Locomotive Works 


Name of operating road . . Union Railroad 





WN ic 40) 4, 40. 00 4ft. Shin. 
Kind of fuel to be used .. Bituminous coul 
Weight on drivers .. .. 208,000 Ib. 
»» on truck wheels .. 22,000 Ib. 
fe, WR Aas ohn oe Sea 1-0 230,000 Ib. 
» of tender, loaded see ai 104,000 Ib. 
», total of engine and tender 384,000 Ib. 
Tractive power .. .. .. .. «. 58,292 Ib. 
Dimensions— 
Wheel base, totalofemgine .. . .. .. .. .. 24ft. 
‘a Mee ok cis oo ds de. us ga en 
pe total (engine and tender) .. 54ft. 94in. 
Length overall,enmgine .. .. .. .. 39ft Sfin. 
oe 1 total, engine and tender 65ft. 34in. 
Height, centre of boiler above rails... 9ft. 3gin. 
» Ofstackaboverails .. .. 15ft. 6in. 
Heating surface, fire-hox eed anes ce dn ee 
” + tubes Ser Sie alan ae ee 
a ‘cy SOE 3322 sq ft. 
Gratearea .. .. .. 83°5 sq. ft. 
Wheels and journalsa— 
bE ee ee a 
” diameter... A EP 


material of centres Steeled cu.t iron 


7” - main centres. . oat sae oe) de: | ee 
Truck wheels, diameter .. .. .. . na ee es 
Journals, driving axle, size =; eae oe we See 

ee truck uxle, size .. arr eae: 
Main crank pin, size ar Jin. x Tin. 


Axles and crank pins .. Carnegie stecl 


Cylinders— 
ee ee erro, 
C0 ae ee ee ee 
oe IOI ns ae ee 5k ah ae oe 
+, and valve stem packing i are 
Main rod, length centre to centre .. oft. 104in. 
Steam ports, length .. .. .. .. a on ae a a ee 
“a SS ares ee 
Bxuheoust ports, lemgth.. .. .. .. «. «» «- »» SC 
99 ac? on se. we ac tote Beam Cen 
NE” Se Ee Ee 
Cylinders and valves oiled by sight-feed lubricator 
Valves (balanced)— 
SEE, xs sa 0a 46 Setieen he, Se ae 
ID ns os cae oe 0c 0k ee eg ee oe 
Inside lap or clearance <n 26 Len Got ee ead oe 
PIs cs ce Ge ee ces os. 00 oo. 
Boiler— 
Type... .. .. «2 oe «oe « «. Stra‘ght, with sloping back end 
Water test «son We- Keo ae 
Steam test ma 220 Ib. 
Working pressure . . £00 Ib. 


Material in barrel .. Carnegie stcel 


Thickness of material in barrel iia; (ak Vee: 4a" 
Diameter of barrel at front sheet .. .. .. .. .. SOin. 
Pe Pe eee. ce as cs es 
_ B RP ar ea ee 
Seams, kind of—Horizontal, butt joint, double welted, and sextu) lc 
ve 
» circumferential Double riveted 


Thickness of tube sheet .. .. 
Crown sheet supported by stays 
Dome, diameter Peer he er ae 

Safety valves .. .. .. .. Two 3in. open pops and ore 3in. mufficr 
Water supplied through two No. 11 injectors 


<i. 
lin. dia. 


Tubes— 
Number — 
Material Oe eee er ee ee Knobbled charcoal iron 
CUMIN. cs vs os ea-lea) mm. ee cae 
eee eee ee er ree ae 
Fire-box — 
i ee se wie ae) oes ike. | ae eae 
Width a a eae ee i ee 3ft. 4}in. 
Depth, front .. 76fin. 
>> back -- ee OOy,in. 
CO ee eee ..Car1 egie fire-box steel 
Thickness of sheets, crown aa cae ae ae a y/in 
os = sidesand back .. .. .. .. jim. 
» ee -. gin. 
Brick arch ee ae ar ee ea Supported on studs 
Water space, width, front... .. .. .. .. -. e- 4m. 
* ” i SI ae, ga ony oe Pes ae a 
a back .. Ja ael” ern 
Grates +“ .. Cast iron, rocking pattern 
Smoke-box— 
ae ae a ee ee eS 
Length from tube sheet to end ve ty Cee ge” a Ee 
Other parts— 


Exhaust nozzle .. .. .. .. Single 
is — eee a ee | 
% ;; . distance of tip below centre of boiler 58in. 
Netting, size of mesh van 76a Aan as 2i 
Stack 


GS ea eae Sar Taper 
ST On ae ee ree 
re ees | 
eight above smoke-hox 2ft. Sin. 
Track sander .. ee ie as .. .. Pneumatic 
Power brakes .. Westinghouse Ametivau 
Tender— 
pe ee With swivel trucks 
Tank capacity, water .. 5000 gals. 
2oal 10 tons 


Carnegie steel 
jin. and yin. 
Steel channels 


s *” co ee cas 
Kind of material in tank .. 
‘Thickness of tank sheets .. 
Type of underframe 


Type of truck.. a ath xe. ge ae cee De 
Truck Tens os se «0 <8 a6” oe) S00 5d ae Wee 
Type of truck springs.. .. oo os «- eo « Doubipdiiiptic 
Diameter of truck wheels .. .. .. .. .. .. .. 88in. 
and length of axle journals .. .. .. .. Sin. X 9in. 

Distance between centres of journals .. .. .. .. 7Téin. 
Diameter of wheel fitonaxle .. .. .. .. .. .. 6gin. 

pe Cg 
Length of tender frame over bumpers .. 2zft. 11jin. 

7 tank og Keay aes! <8 20ft. 6in. 
TR Is oe a we Fes 6s eee 50 ce) Oe 
Height of tank, not including collar .. .. .. .. 56in. 

Pp +» over collar eee ae, 

Type of back drawhead M. C, B. coupler 
Summary. 
Name of builder. . Pittsburgh 
e ee cee Se Bituminous 
Weight on drivers 208,000 Ib. 
pe » trucks 22 000 Ib. 
a. arias iu es <6 ee Se” “Se MSZ ae eee 
Wheel base, total ofengine .. .. .. .. és «o «. 24ft. 
p= Se ree 
Length over all, engine .. 39ft. Sjin. 
Heating surface, fire box 205°5 sq. ft. 
- » tubes 8116°5 7 ft. 
és » total 3822 sq. ft. 
Ee ae ee remem 
Ee 
ae ae ee re 
stroke S saa es 


. oa! 6. os hae 
Boiler, ee Straight, with sloping tack end 
Working steam pressure.. .. .. .. .. «. «+ «. 200Ib. persq. in. 
Boiler. outside diameter, barrel .. .. .. .. .. .. SOin. 


Fire-box, length.. ~. 10ft. 
» i ee ee 
” CG ee ee eee 
” » back Ss. ek od we) Sore 
SO ea ee ae ee ee ee ee 
oy,» SU COU ce a oe ew 05s one, 








CATALOGUES. 


Newsome, Pinching and C, Crutched Friars, London.—Price 
list of cast iron water-tight tube conduit fittings, and arc lamps. 

E. R, and F, Turner, Limited, Ipswich.—Supplement to fn 
No, 10,031, containing revised dimensions of vibromotors, 

A. J. Beaumont and Co., York.—Electrical apparatus. 

Alley and MacLellan, Glasgow.—Catalogue 21 5. illustrating some 
special valves for marine use. In addition to a large number of 
admirably executed engravings, inside its neat cloth binding, there 





will be found — an exceptional array of useful tables, metric 
equivalents, and speed tables, 
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MECHANICAL TESTING OF MATERIALS AT THE 
LOCOMOTIVE WORKS OF THE MIDLAND 
RAILWAY, DERBY.* 

By Mr. W. Gapspy Pret, of Derby, Chief of the Locomotive 

Testing Department. 

Tue Mechanical testing of materials for commercial purposes is 
now carried on to such a large extent, and is of such great impor- 
tance, that the following description of the system adopted by the 
Midland Railway at Derby will doubtless be of interest to the 


members. 
All the tests at Derby are made as nearly as possible under the 


same conditions, so that the results may be comparable one with | 
another ; and the material is tested as far as possible in exactly | 


the same condition in which it is received from makers. ‘To this 
end the test bars are invariably cut from each axle, tire, &c., from 
one position and in the same direction. They are machined in the 
same way, and bars of each particular class receive the same finish. 
The testing machine is always worked by the same man under the 
supervision of the test inspector, Thus every bar receives the same 
treatment and care in handling from start to finish, and no loophole 
is left to question the results of the tests on the grounds of improper 
manipulation. 

The testing machines in general use are, a 50-ton Whitworth 
hydraulic testing machine, a Deeley torsion testing machine, a 
drop testing machine, and a chair and spring testing machine. 


50-Ton Hydraulic 


Fig. t 


6 t) 
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Inches 12 
le 


| shackles which hold the test pieces, Tensile test bars are secured to 
the blocks G and E; the compression and bending bars are placed 
For enabling the bars to be conveniently fixed, 
| D and E are made to slide longitudinally by a hand lever H, 
| attached to a rack and pinion shown in Fig. 4, and this lever is 
| also used to force the ram back after each test is completed. 
| The machine is worked by means of a set of belt-driven three- 
| throw pumps, 0°565in. diameter and 2in. stroke, which force 
| the oil through an accumulator, and are thrown out of gear 
| automatically before testing. From the accumulator a steady 
and gradually increasing load is brought to bear on the specimen, 
| the supply of oil to the testing machine cylinder being regulated 
| by a screw-down valve 0°318in. diameter, which has a fine adjust- 
| ment so that any desired speed of travel may be given to the 
ram, and the yielding point may be seen easily, A hand pump is 
attached at .J—Figs. 1 to 3—and was originally the only means of 
| working the machine ; it is now used only when the threc-throw 
sce are not available, the pipes being so arranged that either the 
| hand pump or the belt-driven pumps can be worked without break- 
| Mg any of the joints, 


| between D and G. 


Two Schiiffer and Budenberg pressure gauges with ordinary | 


Bourdon tubes are placed in communication with the cylinder ; one 
is graduated to 100 tons and gives the stress on a bar 0°5 square 
| inch area ; the other which is used for light loads only, is graduated 
| to ten tons. From these is read to one-tenth and one-hundredth 
of a ton respectively the yeilding point, maximum stress, and 
| breaking point of the specimen, ‘These pressure gauges have been 


Testing Machine. 


Elevation 
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Hydranlic testing machine:—Figs. 1 to 4 represent the 50-ton 
Whitworth hydraulic testing machine. It is horizontal and direct- 


a:ting, and was originally intended for testing tensile and compres- | 


sion bars 0°5 square inch area by 2in. long ; but it has since been 
considerably modified by Mr. T. G. Iveson so as to meet modern 
requirements, and bars up to the following sizes can now be 
tested :—-For tensile strain up to 24in. long ; for compression up to 
3Cin. long ; for bending up to 5ft. centres and 16in. wide. 
machine is in general use for making tensile, compression, and 
bending tests ; but it is not by any means a modern one, and does 
not give absolutely accurate direct readings owing to the frictional 
resistances met with in the moving parts. These errors, however, 
are so slight that they may be disregarded for all practical 
purposes, and may be accurately measured by a method to be 
described. 

It will be seen that the machine consists of two headstocks A and 


B, one of which, A, contains a hydraulic cylinder 7‘ 98in. diameter, | 


or 50 square inches area, fitted with a ram of 6in. stroke, having a 
cup-leather packing, and working under a maximum oil pressure of 
1 ton per square inch. The headstocks are connected by longi- 
tudinal tie bolts C, whereon rest two sliding thrust blocks D and 
E, which are actuated by the cylinder ram and move together, 
being connected by struts F—Fig. 2. G—Fig. 1—is the resisting 
block, and is fixed on the screwed tie bolts C by nuts back and front ; 
its position can thus be altered to suit varying lengths of test pieces. 





* The Institution of Mechanical Engineers, Octuber, 1898. 
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Holes are cut in the centre of the blocks D, G, E, for attaching the | transmitted to the test specimen, part of it Pom | 
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| graduated by the use of carefully-adjusted weights, resting on a 
frictionless cylindrical oil-tight ram of 1-10th square inch area, 
sliding in a vertical cylinder connected by a pipe to the main 
| cylinder, as shown in Fig. 5, from which it will be seen that there 
are ten wuights A, carried ona sleeve B, having a spherical bearing 
| onthesm:llram C. The weights are accurately adjusted to 22°4 Ib, 
| each, the sleeve and vertical ram going to make up part of the 
bottom weight. Each load of 22°4 1b. on the 1-10th square inch 
area thus balances 2241b. per square inch, or one-tenth of the 
maximum load in the testing machine cylinder. _It follows there- 
fore that, by admitting pressure to the apparatus until the ram head 
| just rises from its seat, the gauge can be marked at various points 
corresponding with the number of weights placed on the sleeve. 
Whilst the readings are being taken the weights are revolved, in 
order to neutralise the vertical ‘sliding friction of the ram C. A 
| piece of wire D is introduced between the ram head and its seat, 
| so as to avoid any surface tension there might be if these faces 
were in actual contact. The readings obtained are checked by 
substituting a valve of double the area and repeating the opera- 
tions. This apparatus is fixed to the testing machine at K—Figs. 1 
| to 3—and is used for checking the gauges when desired ; and 
| various sizes of valves and weights are kept for testing pressure- 
gauges from 101b. per squire inch upwards. 
| From the description of the testing machine it will be evident 
that the whole of the pressure in the hydraulic cylinder is not 
absorbed in 
overcoming—first, the friction of the thrust blocks sliding on their 
supports ; and, secondly, the friction of the cup-leather packing of 











the ram against the cylinder. In order to determine the 


of the friction of the thrust blocks, a Salter’s sprin bela 
attached, and the pull necessary to move thee block Ce Was 


to be 112 lb. In Fig. 6 is shown the arrangement =e 
lor 


ascertaining the friction of the cup-leather. A_ represent, 
testing machine cylinder with its ram and cup-leather packi ® the 
pressure gauge G. Attached toa fixed support C is a dum 
cylinder Bb, having a ram and cup-leather packing exactly Potala 
to those in A, ‘The ends of the two rams are connected: x mullar 
they travel together. There are th>refore two ¢ linders ae 
under precisely the same conditions, and uosommeat y with the ng 
amount of friction in each. The cyliader Bis filled with ojj drayy 
through a pipe and smal} vo 
D, which is placed on th 
pillar E of the gauge F “i 
pressure being admitteq ts 
the testing-machine cylind i 
A, the oil in B may oon, 
pressed ; and Any required 
pressure within the limits of 
the machine may be obtained 
by regulating the admission 
valve to A, and leaving the 
cock D slightly open to give q 
continuous travel to the rams. 
It is clear that when thero ;; 
pressure in the two cylinder; 
and the rams are moving . 
lower pressure will be regi. 
| tered on the gauge F than on 
the gauge G, owing to the 
friction of the leathers ; and 
the conditions being the sans 
in each cylinder, half ths 
difference between the gauge 
readings will be the faction 
of one cup-leather packing, 
Previous to this experiment 
being made, great care was 
taken to ensure the accuracy 
of the pressure gauges F and 
G. They were tested imme 
diately before and after the 
trial, and the readings at 
the particular pressures at which the experiments were recorded 
were compared and found to coincide with one another exactly ; 
this being so, the value of the results would not be affected even if 
the gauges did not register absolutely the correct pressure, though 
there is no reason to doubt that they did. Dewrance pressure. 
gauges graduated to 240 lb. per square inch were used for the 
readings up to 224 1b. or 2 cwt. per square inch ; and all the 
higher readings were taken from Schiiffer and Budenberg gauges 
graduated to 2240 lb. per square inch. Both the cup-leathers had 
been in use for some time, and were quite pliable ; and the insides 
of the two cylinders were in an equally polished condition. There 
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Fig. 6 


trrangement for Testing Friction of Cup Leather 

















was found to be a discrepancy in the size of the cylinders equal to 
0°0l7in. diameter, for which a correction has been made in the 
results about to be given. The travel of the rams was adjusted to 
about the same speed as in ordinary testing ; buta second series of 
tests with the cock D shut, and with the rams moving only to an 
extent due to the compressibility of the oil in B, gave the same 
results, Simultaneous readings were taken from the two gauges, 
the pressure on the two rams being carefully balanced ; that is to 
say, the admission of oil into the cylinder A balancing the egress 
from B, so that the gauge fingers were stationary at the moment 
of taking the readings. The readings were taken at thirteen 


Fig. 7 
Friction Carve for Hydraulic Testing Machine. 
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different pressures, and were repeated several times with but 
slightly varying results, the mean of which has been plotted in 
Fig. 7, after correcting for the above difference in area of the two 
cylinders. From this diagram it will be seen that the friction '8 
not a constant quantity, but reaches a maximum at a pressure of 
from 1650 Ib. to 1750 Ib, or from 144 cwt. to 154 ewt. per square 
inch, after which it falls again. It is interesting to note that this 
curve confirms more or less the experiments of Professor Thurston, 
who found that the statical friction of lubricated metallic surfaces 
does not increase uniformly with the pressure.| The width of the 
cup-leather bearing on the cylinder is jin.; and assuming the full 
pressure of the oil to bear over the whole of this surface, the 
coefficient of friction works out at an extremely low figure. 

In order to see how the tests made in this machine compared 
with those mado with a lever machine, the results of 500 tests of 
steel boilerplates has been selected at random, and compared 


t “Friction and Lost Work in Machinery and Millwork,” by B. H. 
Thurston, page 316, 
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from the same plates by the manufacturers at 
ith tests meee the test pieces for the railway company being in 
nat from the portion of the same plate adjacent to that 
by the manufacturers. Four makes of plates were taken ; 
tested the 500 tests compared 85 were found to be below the 
and of ts of the makers, 383 above, while 32 gave the same 
stress raking the mean of these, the Midland Railway tests 
stress tat 0°54 ton per square inch above the manufacturers’ 
came ond after deducting for the friction of the machine, amount- 
on p~ "0'11 ton, the results are as close as might reasonably 
ing 0) 
oe expec 
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Grips for Plate Specimens 
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Fig. 11. 








Fig. 13. 








taken by hand. It consists of a scale L—Fig. 2—resting on the 
resisting block (4, and connected by an arm to the sliding thrust 
block E, the movement of which, as the specimen yields, causes the 
sale to travel over the paper. The pressures are read off the 
gauge, and recorded by hand as dots, through which a curve is 
afterwards drawn. 

Method of holding test specimens,—-The shackles, &c., for holding 
the various specimens are shown in Figs. 8-19. Figs. 8, 9, and 
10, represent the grips used for plates, in which the dies are 


Carner and Thrust Prece for Transverse Tests. 
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Tensile Tests on Tubes. 
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Tensile Test of Locomotive Stays under heat. 





Fig. 19. 


Transverse Section on line X 
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circular on the back, instead of flat as usually made, which 
enables them to adjust themselves to plates of uneven thickness. 
Two sets of dies are used, capable of taking plates up to lin. in 
thickness ; their taper is 34in. per foot. Figs. 11, 12, and 13, 
ri rheared the grips used for round tensile bars; they are similar in 
esign to those used for plates. Figs. 14, 15, 16, represent the 
“arrler and thrust piece used in making transverse tests. Two 
rollers of hardened steel are introduced at A to support the ends 
of the bar. This is found to be preferable to the previous 
arrangement, in which fixed supports were used, because these in 
time wore away on the inner side, causing the distance between 


pparatus is attached, for enabling diagrams to be | 





first bent o —_ angie in the carrier and then taken ont, the 
operation of bending being completed by applying pressure to the 
ends of the bent bar. Fig 17 shows the method of making 
tensile tests of tubes. The test pieces are short lengths of tube 
tested whole, that is to say, without flattening out the tube. The 
ends are first expanded by means of cones A, nuts B with a 


tube ; these nuts are then screwed into sockets C secured to the 
testing machine, and the ends of the tube are thereby gripped, 





the nuts are screwed up. Figs. 18 and 19 represent the appa- 
| ratus used for testing locomotive fire-box stays, &c., under heat. 
| This consists of a light copper casing A, having a stuffing-box B at 
| either end, through which pass steel bolts C, secured to the testing 
| machine at their outer ends, and connected by a screwed coupling 
| to the fire-box stay D inside. The casing is filled with mineral oil, 
| having a high flashing point, heated by means of a Bunsen burner, 
| and kept in circulation by a perforated stirrer KE. 

| A series of tests have been made with this apparatus to deter- 
| miue the loss of tensile strength in copper and sa stays, &c., 
| at a temperature of 370 deg. Fah., which is the temperature of 


Fig, 20. Decley's Torsion 1 


Transverse Section. 
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steam at 165lb. boiler pressure. ‘The mean results are here given, 
the elongation being measured on a length of 2in.:— 


Tensile Strength and Elongation of Copper and Bronze Fire-bon 
Stays, cold and hot. 


Tested at 60 deg. | Tested at 370 deg. 
Fah. Fah. 





No. —_ - Loss of 

Material. of Tensile Tensile tensile 
tests. strength Elonga- |strength| Elonga- strength. 

per tion. per tion. 
sq. inch. | sq. inch.| 

Tons. Percent., Tons. |Per cent. Per cent. 

Copper... = 6 14°9 52°0 12°2 | 3O°7 18°] 

Bronz: No. 1 2 35°8 31-0 28°0 27°5 21°38 

° o. 2 6 23°7 58 °2 20°4 | 64°3 13 9 

: No. 3 22°8 40 | 27 42°0 9-2 

» No.4 8 13°1 66 | 1370 85 0-8 


With the exception of Bronze No, 4, which is used for such pur- 
poses as slide valves and axle-boxes, and was cast from an ingot into 
bars 1}in. diameter, the tests were taken from rolled rods intended 
for fire-box stays. In each case the specimens were turned down 
to the size of the ordinary test bar. As it was only the cast bars 
of No. 4 bronze which were not appreciably affected by testing at 
the higher temperature, it was thought that this degree of heat 
had an annealing effect on the rolled bars, and thus reduced their 


corresponding taper being previously placed on the outside of the | 


the cones A being left in to prevent them from collapsing when | 





is held in hollow centres B B’, The centre Bis rotated by means of 
a worm wheel C through the links D and the three-armed lever HE, 
which is keyed on the centre B. This. worm wheel revolves in a 
| bush secured to the bracket F and liner G. Clearance is left 
| between the lever and the boss of the worm wheel, so that, as the 
| bar le ens under the strain, the socket which forms the hollow 
centre B may slide longitudinally in the liner G and the bracket F ; 
| and as there is a rotary motion of all the friction surfaces of the 
| centre B, these surfaces slide longitudinally, and the test bar hax 
perfect freedom to lengthen. The machine is driven by a light 
rope from the shop shafting through a train of wheels, seen in 
| Fig. 22, which may be thrown out of gear by the trigger and 
| lever H. The centres are brought into position for inserting the 
| test bar by means of a handle on the wheel J, Fig. 20, which is also 
used to work the machine and read off the stress and angle of 
| rotation at the point of elastic limit. After this the speed of rota- 
| tion is increased by throwing the train of gearing into action. 
| The angle of rotation is read from an adjustable graduated disc P, 
| Fig. 21, fixed on the centre B, while the finger is on the bracket F. 
The other end of the test bar is carried by the hollow centre B’, by 
means of which the twisting moment is measured. This centre is 


esting Machine. hig ss. 














suspended by three thin steel plates K, Fig. 22, from the corners 
of a triangular frame, which is bolted to the bed plate in such a 
manner that the centre B’ may rotate through a very small angle, 
while rigidly held in every other direction. This forms an almost 
frictionless elastic support ; and as the angle through which it 
moves is exceedingly small, even with the maximum load on the 
bar, there is no possibility of the steel plates being over strained. 
The centre B’, which is adjusted concentrically with the centre B 
by the screwed ends and nuts of the flexible plates, forms the boss 
of a lever L, Fig. 22, the other end of which is connected to a 
flexible rod N, Fig. 23, carried by a double helical spring H ; 
| this is contained in a pillar M, which is secured to the bed plate 
and surmounted by a gauge, on which is measured the extension of 
the spring, or the twisting moment on the lever L, Fig. 22, resulting 
from the strain put upon the test bar A. The gauge is graduated 
to give the strain in tons at a leverage equal to the radius of the 
test bar, 0°399in., which by a simple calculation may be converted 
into pounds at a leverage of 12in. or into any other terms desired. 
But for comparing a number of results, the readings from the gauge 
as here described are in a convenient form. 
The gauge motion, which is shown in Figs. 23 and 24, presents 
some novel features. Two pairs of small rollers A, seen also in 
| the enlarged views, Figs. 25, 26, and 27, are carried in a frame B 
secured to the gauge casing. The bearings of one cf them are 
| extended, and on the projecting end D is placed the gauge finger ; 
| and on the other end, which passes through the back of the gauge 
| casing, is a milled head for adjusting the finger after the slack of 





tensile stress ; but when bars of the same material were 


| in oil at 370 deg. Fah. and afterwards tested cold, practically Be 


same results were obtained as from the unannealed bars. e 
copper in these tests was of ordinary commercial quality, con- 
taining about 99°2 per cent. of pure copper. The bronzes were 


Gauge 
Section 


Fig. 23 


Fig. 24. 


Transverse 







Section. 








of various mixtures, which have been analysed by Mr. Leonard 
Archbutt, F.1.C., with the following results :— 


Analysis of Bronzes. 























Bronze. No.1. | No.2 | No.8 No. 4. 
Per cent. | Percent. | Percent. | Per cent. 

Copper.. ih 58°86 61°39 97°18 85°81 
ere ee ee 85°15 36°18 _ O14 
Tin ee ae tae 0°72 _ 2°85 12°22 
Manganese .. 3°64 0°85 — 0°06 
Pr a 0°51 trace - 1°56 
|. Se ee 1°27 | 0°63 } 
| eee eee _ | 0°60 - _ 
Antimony .. .. .. _ | - trace 0°23 
Phosphorus... .. -- | trace 0°01 — 
Bismuth .. ; es -- trace | _ 

Total 100°15 | 10015 | 100-04 | 100-02 ~~ | 








Deeley torsion machine.—The machine used for making torsion tests 
is the invention of Mr. R. M. Deeley, and is shown in Figs. 20, 21, 
and 22. Fig. 20 is an end elevation, Fig. 21 a transverse section, 





— to be increased, and so giving inaccurate results. The 
Tust piece at B, Fig. 16, is faced to w radius of gin, The bars are 





and Fig. 22 a side elevation, The test bar A has square ends, and 


Decley's Torsion Testing Machine Fig 





| the hine has been taken up and before the test is commenced. 
| A pair of steel arms E is firmly clasped on the rollers by means of 
a spring, and any vertical movement of the arms causes the rollers 
| to rotate, including the one carrying the gauge finger. The lower 
end F of one of these arms is connected to the flexible rod G, 
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Fig. 25 


Fig. 26. 
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Fig. 23, which in turn is screwed into the end of the lever L, 
Fig. 22. It follows therefore that every movement of the lever 
and corresponding extension of the spring H, Figs. 23 and 24, 
will be transmitted to the gauge finger. In the event of the 
sudden fracture of the test bar the rollers slip on their faces, and 
so prevent any shock from coming upon the gauge motion. The 
gauge was graduated by fixing a balanced lever on the elastic 
centre, loading it togive the stresses required, and carefully mark- 
ing out the results on the gauge. 

Antographic recording apparatus.—An apparatus for taking 
autographic diagrams is attached to the pillar Q, Fig. 22, which is 
secured to the machine. The top of the pillar contains a small 
weight resting lightly on the lever L, and connected at the top to 
the parallel motion of a Crosby indicator. The depression of the 
lever, which is proportional to the strain on the specimen, gives a 
vertical movement to the pencil; and the drum is rotated by a 
cord driven through the countershaft O by a grooved pulley fixed 
on the revolving centre B, Fig. 21. A specimen diagram taken 
from a test upon a steel crank axle torsion is shown in Fig. 28, 

Details of tests specimens.—Figs. 29 to 37 show the standard 
forms and sizes of test bars used. Fig. 29 is the ordinary tensile 
test piece, which is adopted, where the section of metal will allow 
for all classes of material except cast iron and very hard stcel, such 
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as tire or tool steel; for the latter the form shown in Fig. 30 is | 
used, which has the ends screwed with a special rounded thread | 


six to the inch. 
iron, All the above bars are 0°798in. diameter or 0°5 square inch 
area ; the centre dots, 2in. apart, are marked on before testing, 
and the elongation may be measured either between these centres, 
or over the entire length of the bar ; in the latter case it is stated 
as a percentage of the central portion 2in. long, but there is then 
an error due to a certain amount of elongation having taken place 
in the ends which is included in the measurement, making the 


Fig. 31 represents the tensile test piece for cast | 


| 


j 


percentage of elongation of the bar appear about one-fifth more | 


than it really is. Fig. 32 is the compression bar, which like the 
tensile is 0°798in. diameter and 2in. long. This is tested by 
applying a load of 25 tons, when the bar is taken out and the 
amount of compression measured ; the load is calculated on the 
enlarged area of the centre of bar. The load is then increased to 


50 tons, and the calculations are repeated. Such specimens as will | 
| number of 


not stand the full load of 50 tons are tested to destruction. 
Fig. 33 is the torsion bar 0°798in. diameter by 2in. centres, 
Fig. 34 is the standard bar for transverse tests ; it is 1fin. square 
by 6in. centres, being 3°91 times, or nearly four times as strong as 
a bar lin. square by 12in. centres, so that a comparison between 
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bars of these sizes can be readily made when necessary. Fig. 35 
is the plate tensile bar, lin. wide by Sin. centres. The bending 
bar for plates is shown in Fig. 36, and is Zin. wide by 6in. centres. 
Fig. 37 is the tensile test piece for boiler tubes, the elongation 
being measured on a length of 2in. Pieces of tubes 4in. in length 
are also tested by drifting. 

Great care is taken in the preparation of the test bars ; the 


turned specimens are finished strictly to gauge, and al] scratches | 
are eliminated by polishing with emery andoil. The square bending | 
bars are slotted to gauge, finished by filing and polishing ; and | 
the plate bending bars are slotted, fished with the file, and all | 


the tool marks taken out. The corners of all bending bars are left 
sharp. Plate tensile bars after shearing are milled in a Buckton 
machine, and the form of bar adopted ensures half an inch being 
cut away on each side, so that the shearing does not affect the part 
tested ; these bars are also finished with the file, and the tool marks 
taken out. 

Every crank axle, also every steel and copper boiler plate, is 
tested ; besides which a large and varied selection is made for 


LAUNCHES AND TRIAL TRIPS. 


THE Lowestoft, a new steel tug built for the Great Eastern 
Railway Company’s service at Lowestoft, was launched on the 
26th ult. by Earle’s Shipbuilding and Engineering Company, 
Limited, from their yard at Hull. She is a twin-screw boat, 105ft. 
long, 22ft. beam, and 9ft. Gin. depth of hold, is equipped with 
powerful fire and salvage apparatus, and has two independent sets 
of triple-compound engines, capable of developing collectively 
about 550 indicated horse-power. 

The s.s. Malang, which is being constructed to the order of the 
Rotterdamsche Lloyd, of Rotterdam, by Wigham Richardson and 
Co., Neptune Works, Newcastle-on-Tyne, was fully 1 hed 
on Friday, the 28th ult. The steamer is built of steel, to attain 
the highest class in the registry of the Bureau Veritas. She is 333ft. 
in length, by over 44ft. beam, and will be fitted up for a limited 

passengers. ‘he engines and boilers are also bein 
constructed by Messrs. Wigham Richardson and Co., and are designe 
to drive the vessel at a good speed. The construction of the 
vessel is proceeding under the superintendence of Mr. J. de Bruyn 
Kops, of The Hague. The vessel was named by Mrs. R. M. Sutton, 
of Newcastle-on-Tyne, and among the company present was Mr. 
Anthony Ruys, representing the owners, 

On Friday there was launched from the West Yard of Messrs. Swan 
and Hunter, Limited, a steel screw cargo steamer built to the 
order of Messrs, Raeburn and Verel, of Glasgow. Her principal 
dimensions are :—Length overall, 376ft.; beam extreme, 48ft.; and 
depth moulded, 29ft.; and she will carry a deadweight cargo of 
6600 tons on a draught of 23ft. Gin. She has been built to the 
spar-deck rule, and will take the highest class of the British Cor- 
poration. The deck and cargo arrangements are of the latest and 
best description, a very large number of cargo derricks and winches 
being supplied ; steam windlass, and steam steering gear. She has 
a long forecastle, wherein are berthed the crew and firemen, long 
bridge for cargo, over which, in houses, accommodation is pro- 
vided for officers, engineers, and a few passengers, and a long poop 
aft for cargo. The engines have been built by the Wallsend Slip- 
way and Engineering Company, Limited, and consist of a set of 
triple-expansion engines having cylinders 26in., 42in., and 69in. 
diameter, with a stroke of 48in., the boilers being 14ft. 3in. in dia- 
meter and 11ft. 3in. long, fitted with Howden’s system of forced 
draught, the working pressure being 1601b. On leaving the ways 
the vessel was named the Osborne by Mrs. Rettie, the wife of 
Captain Rettie, who will command the vessel. 

On Oct. 28th, Messrs. Ropner and Son, Stockton-on-Tees, launched 
a steel screw steamer, Astriea, of the following dimensions, viz.:— 
Length between perpendiculars, 325ft.; breadth extreme, 48ft.; 
depth moulded, 24ft. 3in. The steamer has been built to the order of 
Sir Christopher Furness, West Hartlepool, for Messrs. Rickinson, 
Son, and Co., of the same port, and is of the three-decked rule, 
with one deck laid, having the builders’ patent ‘‘ trunk,” full poop, 
bridge, and topgallant forecastle. The saloon and cabins for cap- 
tain and officers will be fitted in the poop, the accommodation for 
engineers is arranged under the bridge amidships, and the crew 
will be berthed in the forecastle as usual. She has double bottom 
on the cellular principle for water ballast, and will carry about 
5000 tons deadweight on Lloyd’s freeboard, on a light draught of 
water. She will have direct steam windlass, steam steering gear 
amidships, with powerful screw gear aft, five large steam winches, 
a horizontal multitubular donkey boiler, stockless anchors, &c. 
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Fig. 29. Ordinary. Fig. 30. Tyre or Tool Steel. Fig. 31. Cast Iron. 
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Fig. 36. Bending. 
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testiug purposes from all the important parts of the locomotive, 
such as tires, straight axles, frame plates, connecting and coupling 
reds, boiler tubes, &c. Tires are subjected whole to a deflection 
test in the hydraulic press. Straight axles are doubled up in the 
same machine, and cast steel wheel centres are broken up under a 
falling weight to test the soundness of the castings. A complete 
test of any material includes four tensile tests—two each in 
different directions —four compression, one bending, and one 
torsion test; although for most purposes tensile and bending tests 
only are made. 

In all cases where an axle or other part breaks very suddenly 
at a flaw, the ruptured surface is more or less crystalline. This 
seems to have led many to regard a crystalline fracture as an 
indication of a defective or brittle material ; but as a matter of 
fact a test bar out of a fractured axle generally has the usual silky 
appearance. When a special form of tensile bar is used, having a 
groove turned round the centre with a sharp V tool, and is broken 
suddenly, a sharp, clean fracture results which is invariably 
crystalline. Best Yorkshire iron is also shown te be crystalline 
when broken in a similar way. It is only those steels that are 
wanting in ductility which show a crystalline fracture when broken 
in the ordinary way of testing. In the more ductile specimens the 
crystals are sheared in the process of drawing out under a tensile 
strain, and thus give the silky appearance which is characteristic 
of good steel such as should be used for axles. It is thus seen 
that the crystalline appearance of a fracture does not necessarily 
denote a want of ductility ix the material. 








THE Society OF MopreL ENGINEERS.—Under the foregoing title 
a new society has been formed, having for its object the discus- 
sion of matters relating to the construction and working of model 
engines, dynamos, motors, steam and electric launches, tools, and 
small mechanical and electrical apparatus generally. The first 
meeting took place on November 2nd, at the Memorial Hall, 
Farringdon-street, E.C. The annual subscription to the society is 
10s. 6d., and the secretary Mr. H. Sanderson, ‘“‘The Mount,” 


Ealing, W., to whom applications for membership shou!d be 
addressed, 
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5ft. 2in. “ Ont. lin., with a gross tonnage of 3760 tons, and a 





She will be fitted with a set of triple-expansion engines by Sir 
Charles Furness, Westgarth, and Co., Limited, having cylinders 
24in., 38in., and 64in., by 42in. stroke, two steel boilers, 15ft. 3in, 
by 10ft. 3in., 160 lb. working pressure. 

On Saturday afternoon Messrs. Bartram and Sons launched 
from their South Dock shipbuilding yard for Mr. Carl Hirschberg, 
of Hamburg, a large steel screw steamer, Louise, of the spar-deck 
type, with poop, extra long bridge and topgallant forecastle. The 

rincipal dimensions are :—Length, 350ft.; breadth, 45ft.; depth, 
26ft. 9in. ; gross tonnage about, 3400 tons, and carrying capacity about 
5500 tons, She has been built to take the highest class in Lloyd's 
Registry, and also under the personal = of Mr. Michaelis, 
of Hamburg, on behalf of the owner. The hull is divided by six 
steel water-tight bulkheads. The cellular double bottom is divided 
into ballast tanks, and a deep tank of a capacity of 640 tons has 
also been built in the after main hold for cargo and trimming pur- 
poses. This enables the ship to carry a very large quantity of 
water ballast, namely, 1660 tons, so that passages can be made in 
comfort and safety. The vessel is built on the deep-frame system, 
which dispenses with hold beams and other obstructions, and she 
is thus able to take in machinery and other —_ general cargoes. 
The poop is also fitted up for cargo purposes. e deck machinery 
consists of seven large steam winches and steam steering gear, fitted 
in engine-room, wane by Messrs. J. Lynnand Co., Limited, Pallion, 
and direct-acting steam windlass made by Messrs. Emerson, Walker, 
and Co., Limited, Gateshead, all worke1 from an extra large 
horizontal multitubular donkey boiler by Riley Brothers, Stockton. 
The propelling machinery will be supplied by Messrs, Dickinson and 
Sons, Limited, Monkwearmouth, the cylinders being 24in., 394in., 
65in., stroke 42in., and the boilers are of extra large size, and to 
work at 1801b. pressure. The main and donkey boilers have been 
built under the inspection of and to pass the survey of the Ham- 
burg Baupolizeibehérde. 

On Saturday, October 29th, the fine steel screw steamer Severn, 
built by Sir Raylton Dixon and Co., Limited, Cleveland Dockyards, 
Middlesbrough, for the Royal Mail Steam Packet Company, 
London, was taken out to sea for her official trials by Captain 
Pearce. She is built to Lloyd’s highest requirements, under special 
three-deck rule, and to Board of Trade regulations for 

Her principal dimensions are 364ft. by 
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deadweight carrying capacity of about 3000 
draught of water. Many special designs have 
in this vessel, to suit the 


tons on a i 
i been intro 
uirements of the company’s =~ 


between this country, Portugal, and South America, Ty trade 
modation for first-class engers under poop aft are hands 


fitted up, and provided with every modern conyepj 
main deck forward and upper deck aft are fitted fib. ‘h e 
the accommodation of 700 third-class passengers, or fore ete for 
troops, and lighted throughout with a splendid insta}y i 
electric incandescent lights. A cold chamber has alg t.! 
arranged and fitted with a powerful refrigerating machi 
meet the company’s requirements. Four powerful steam ne, to 
of a design and construction specially prepared for this en 
have been supplied; also two steam cranes capable of tite 
heavy weights. The vessel has been fitted with engines Hn 
mh gong, Sr type, constructed by Messrs, Thomas Richa the 
and Son, Limited, Hartlepool, ty 3 cylinders 28in,, 46in 
by 48in. stroke, supplied with steam by four single-ended boi 
13st. Gin, by 11ft, 6in., fitted with Howden’s forced draught aS 
TeSssure, 
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one auxiliary boiler 10ft. 7in. by 10ft., working at 180 |b, p 
The steamer has been built under the supervision of Captain 


Hicks and Mr. Arthur, the chief resident inspector bej i 
Westland. On the conclusion of the trials, which weal vr i 
satisfactory, after attaining an average speed of over 13} kay, 

< -] 


on the measured mile off Whitby, she proceeded to Southampton 

The s.s. Ultonia, which has been built for the Cunard lien: 
Company, Limited, by Messrs. Swan and Hunter, Limited, wastake. 
out to sea on Friday, October 28th, for her trial trip. The Ulto % 
is the largest steamer that has been built on this Coast, and a7 
the following leading dimensions: — Length overall 513. ¢ 
breadth extreme, 57ft. 4in.; and depth moulded, 37ft, a 
the upper deck is a shelter deck extending the whole length o 
the vessel, and which is fitted up for carrying cattle with fitti z 
of the latest type. At the fore end of the vessel on this deg 
accommodation is provided for the crew and firemen, and at the 
after end for a large number of cattlemen. Above the shelter 
deck is a long bridge extending out to the full width of the yegse) 
and which, like the shelter deck, is fitted up for the carr eof 
cattle, of which on the two decks she will carry 800 head, Zz. 
the bridge, in a large house, round the engine and boiler casiny 
are situated the saloon and rooms for officers, petty officers cng, 
neers, foremen cattlemen, &c. Over this house is a house con. 
taining the master’s room, chart-room, and wheel-house, and over 
all the navigating bridge. The deck machinery has been supplied 
by Clarke, Chapman, and Co., Limited, and the steering gear and 
rudder brake by J. Hastie and Co., Limited, Greenock, who also 
supplied the Wilson and Pirrie’s patent elastic quadrant. hres 
large refrigerating engines, made by the Liverpool Refrigeration 
Company, have been fitted at the forward end of the bridge, the 
whole of the lower ‘tween deck forward being insulated for the 
carriage of chilled beef, bacon, &c. The engines have been built 
by Sir Christopher Furness, Westgarth, and Co., Limited, Middles. 
brough, and drive twin screws. Each engine is of the triple. 
expansion type, and has cylinders 23hin., 384in., and 6xin, 
diameter, with a stroke of 48in., steam being supplied by five 
large single-ended boilers working at a pressure of 2001b. per 
square inch, and fitted with Howden’s system of forced draught, 
On the trial the engines worked with perfect smoothness, but 
owing to the mistiness of the weather the measured mile post 
could not be seen and the speed taken, but Captain Watson and 
Mr. Bain, the company’s marine and engineer superintendents, 
expressed themselves highly satisfied with the manner in which 
the vessel behaved. 

On Tuesday, November Ist, Messrs, Furness, Withy, and (o,, 
Limited, launched from their Middleton Shipyard, West Hartlepool, 
a large steel screw steamer, Palatinia, built for Messrs. Sivewright, 
Bacon, and Co, to the order of the Manchester and Salford Steam. 
ship Co., Limited. The vessel has a clipper stem, and is ri 
with four masts, specially designed for the Manchester Ship Canal 
trade. She isa very substantial typeof a modern cargo boat, measur- 
ing over 350ft. in length, and is built throughout of Siemens-Martin 
steel, with a large measurement and deadweight carrying capa- 
city, and built to the highest class under British Corporation 
classification, and is practically a copy of the Lincluden type of 
vessel introduced by Messrs, Furness, Withy, and Co., which has 
proved so successful. Every care has been taken in designing this 
ship to construct her as substantially as possible for the heavy dead- 
weight trade. She is built on the deep-frame _— with 
cellular double bottom for water ballast, all fore and aft and sub- 
divided at intervals, the after peak being also available as a tank, 
To further ensure the safety of the vessel, the main and fore holds 
are each divided in the middle by steel water-tight bulkheads, 
these bulkheads being efficiently stiffened by an iron longitudinal 
division. With the extra amount of subdivision in holds and 
water ballast tanks, and the efticient way in which the pumping 
gear is arranged, the vessel is practically unsinkable by collision 
or stranding. ‘lo obtain as much strength as possible the greater 
portion of the shell gas. I is in 24ft. and 36ft. lengths, this 
plating being efficiently backed up by strong deep framing carried 
up to main deck all fore and aft. The bottom plating is also 
thicker in the way of all ballast tanks, to permit the vessel to 
lie aground whilst taking in cargo. To allow for corrosion the 
whole of the weather deck, tank top, floor-plates, Xc., are of 
extra thickness, there being practically no thin steel in the ship, 
She has extra large-sized hatches, which will take the bulkiest 
cargo, and would be specially suitable for carrying machinery, 
large guns, torpedo boats, &c. The auxiliary machinery for 
working the cargo is of the most efficient description ; six large 
winches to hatches, patent steam steering gear amidships with 
hand gear aft, steam windlass, and anchors of the stockless 
pattern are fitted. The machinery has been constructed by 
Messrs. T. Richardson and Sons, Limited, Hartlepool, the engines 
being of the triple-expansion type, with three large steel boilers. 
Every provision has been made in designing the machinery for 
economy of fuel and a minimum cost of upkeep. 








LEEDS ASSOCIATION OF ENGINEERS,—At the monthly meeting of 
the Leeds Association of Engineers, on October 27th, the President 
—Mr. William Sheldon—in the chair, a paper was read by Mr. F. 
Leslie Watson, A.M. Inst. C.E., on ‘The Designing and Construc- 
tion of Refuse Destructors.” In the design of a successful refuse 
destructor, he said, there were certain essential points. Its primary 
object was a practically absolute chemical separation of the com- 
bustible from the non-combustible portions of the refuse, which 
included the complete oxidation of the former and the fusion into 
hard clinker of the latter. For this purpose a temperature of 
1600 to 1800 deg. Fah. was desirable. It was necessary that the 
products of combustion passing up the chimney should be as free 
as possible from solid matter, as the effect of the dust upon the 
leaves of plants, the lungs of animals, clothing, and furniture, might 
be intolerable, and had been proved to be actionable at law. 
Machinery working where there islarge quantities of dusty material 
deteriorated rapidly, and the machinery about a destructor must 
boxed in, To ensure a continuous process, the furnaces should bef 
at one end and clinkered at the other. It had been shown that eight 
tons of refuse would raise as much steam as one ton of good coal, and 
it was advisable to provide sufficient boiler capacity and a suitable 
use for the power. Hard clinkers might be a source’ of revenue, 
but suitable machinery for grinding and mixing into mortar would 
be required. The author proceeded to give details of the way ™ 
which these objects had been attained in existing plants, remarking 
that in the majority of towns destructors were being constructed 
in combination with electric lighting plants, and provided with 
boilers for taking up the whole of the heat. He regretted that in 
the case of Leeds the heat produced was absolutely wasted, 
although when the tramways were taken over by the Corporation 
a comlined electric lighting and tramway scheme had been 





suggested. 
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mRON, COAL, AND GENERAL TRADES 
me BIRMINGHAM, WOLVERHAMPYON, AND 
OvHER DISTRICTS. 
(From our own Correspondent.) 
on of the foreign trade, as revealed by the Board of 


max conditi did not unfavourably affect business on ’Change— 
qrade Fett jay—in Birmingham, It is true that the October 


to-day. 


pe po steel exports are decreased by nearly 15 per cent. in value 
i 


»ompared with October of a year ago, and that the 
for ag <a o some 80,000 tons. It has, however, been 
quant that the foreign business has not been so good as the 

some time past. This circumstance was, however, set off 
ee nie extent by the improvement of almost 43 per 

rir sae October shipments of machinery and steam engines, 
cans nat with a year ago, and this circumstance occasioned much 
compa tion among the representatives of the engineering industries 
oe ‘At the same time, the iron and steel position had a 
a ffect, and will prevent undue commercial elation, such as 


o at is at times wont to now and again present in times of 


ival. 
ude ys nothing much that is new to report this week concern- 


.» opices, ‘These in most departments are maintained at a 
ing fe and in some descriptions an even stronger tendency is 
pre It has been recognised for some time past that the 
i tpat of pig iron is not equal to the requirements of the district, 
on his disparity is getting more pronounced almost week by week. 
Consumers declare that the prices they have to pay are so high 
a t they cannot recoup themselves out of the present market 
fi : for finished iron. Staffordshire all-mine is 55s. to 57s. 6d., 
fguinary, and 66s, 6d. to 69s. 6d, for best ditto; part-mine, 47s. 

503.; and cinder, 45s. to 46s. Northampton forge this afternoon 
to ei{yu to 498.; North Staffordshire, 48s, to 50s.; and Nottingham- 
“iro, Leicestershire, and Derbystire, 60s. to 52s. 

In ‘the steel trade great activity still prevails, Those firms who 
feel the severity of American competition in some descriptions of 
steel note with some interest the report that the first result of the 
formation in the States of the Federal Steel Company is an agree- 
ment among steel rail manufacturers to advance the price of steel 
rails to 20 dls per ton (£4). This is said to give makers a profit 
ofabout 3dols, (12s.) per ton. Itis considered likely that this will be 
followed by other iron and steel advances out there, which in the 
ordinary course of things should tend to diminish the sending of iron 
and steelover here. But unfortunately the Americans have a knack 
of quoting one price for home consumption and another price for 
foreign, and since, in the case of steel rails, the foreign price is 
about 2 dols, less than the ‘‘ native ” price, the new advances may 
not curtail the importation of American steel rails into this 
country as much as might be expected. Staffordshire-made basic 
steel angles were — to-day £6 5s. to £610s., and girders 
about the same, with engineering plates £6 15s. to £7. 

With reference to manufactured iron, galvanised corrugated 
sheet makers continue to assert that with spelter at £24 15s. to 
£25 per ton -London—and iron so dear, the price of £10 15s. to 
£11, and £11 5s. for 24 gauge f.o.b, Liverpool leaves a very meagre 
yroft, For best hoop iron £8 is asked. A good deal of nut and 
purdle iron is changing hands at £6 to £6 5s, 

Trouble is brewing in the wrought iron tube fittings trade, the 
men asking for an advance in wages which the various firms do not 
see their way clear to concede, e two sides have had a confer- 
ence, but have failed to come to terms, and the men threaten to 
hand in notices next Saturday. 


home for 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester. —Throughout all branches of the engineering trades 
the exceptional activity to which I have referred of late is fully 
maintained. In fact | do not know an establishment of any 
importance that is not fully booked for a considerable time ahead, 
and the report I receive from all the representatives I meet is 
that new work is coming forward quite freely, and in many 
cases in greater quantity than old orders running out. It is not 
only in the engineering trades that this activity is so noticeable, 
lut it is spread over all branches of industry that are consumers 
of iron and steel, and it is therefore not surprising that the 
tendency of prices continues strongly in an upward direction. One 
or two of the speculative dealers that I came across on ’Change 
are rather disposed to question whether the upward move has not 
gone somewhat beyond its legitimate point, at fe for the present, 
and are prepared to undersell where favourable orders can be secured. 
Generally, however, this opinion is not entertained. The two 
important factors that give strength to the steady advance that 
has been going on in prices are, first, the exceptional activity to 
which I have already referred throughout the iron and steel-using 
industries ; and secondly, increased cost of production, especially 
as regards fuel, coke not only becoming dearer, but pig iron 
makers finding it difficult to secure contracts for the requisite for- 
ward supplies, The position, taking it all through, is one which 
certainly points to higher prices, both in raw and finished iron and 
steel and also in fuel, colliery representatives, indeed, expressing 
tome the opinion that the present condition of the large coal- 
using industries is such as to warrant decidedly better prices being 
obtained than those now ruling. 

The iron market is just row in a position that renders it difficult 
to get what may be termed really definite prices. Pig iron makers 
in a great many cases are so heavily committed over the remainder 
of the year that they quote prices not so much with the idea of 
obtaining advanced rates, as with the intention of holding in check 
farther business for the present, whilst merchants here and there 
who happen to have bought iron are taking advantage of this to 
secure orders which makers are not in a position to entertain, and 
one or two important contracts have been placed during the week 
with merchants at prices substantially under makers’ quotations, 

The Manchester iron market on Tuesday was well attended, and 
for pig iron there was a moderately good inquiry, but business to 
some extent checked by the difficulty buyers experienced in plac- 
ing orders for anything like prompt deiivery. Lancashire makers 
are very firm at the advanced rates quoted last week, and in- 
different about selling. 

Several Lincolnshire makers have put up their selling quotations 
Is, per ton above the basis of last week, and delivered Manchester 
district, No, 3 foundry ranges from 50s. 6d. to 5s. 6d.; No. 4 
foundry, 49s, to 49s, 6d.; and No. 4 forge, 47s. 6d. net. Derby- 
shire makers have very little to offer, and nominally their quota- 
tions are about 53s, to 54s, net for foundry delivered Manchester. 
For outside brands which usually come into this district it is diffi- 
cult to get definite quotations. Makers of Middlesbrough are 
almost out of the market, and the present corner in warrants 
almost precludes buying out of stores. Delivered by rail Man- 
chester, good named foundry brands could scarcely be bought 
from makers under 53s, 10d. to 54s. 4d. net cash, Of Scotch iron 
there is so little either at the Merse ports or the Manchester 
docks that there are very few sellers whe are prepared to quote, 
and prices are irregular, Glengarnock ranges from about 54s. to 
5s. 6d., and Eglinton from 54s. 6d. to 55s. net, with American pig 
iron now quoted 49s, to 50s. net at docks. 

‘ e stiffening up in the finished iron prices during the past 
ortnight has resulted in a further official upward move. ‘The 
gees bar manufacturers and the Lancashire hoop makers 
pee held meetings in Manchester on Tuesday, when it was 
decided to advance bars 5s. and hoops also 5s. per ton, and an 
intimation was received that the Yorkshire makers would follow 
= 4 similar advance on their list quotations. Delivered Man- 
banter district £6 10s. is now the official basis for Lancashire 
hing with Yorkshire bars at the same figure, and North Stafford- 
Shire qualities ranging from £6 12s. 6d. to £6 15s.; hoops are 
how £7 for random to £7 5s. for special cut lengths, delivered 





Manchester district, and 2s, 6d. less for shipment. Sheets are 
stronger, and average about £7 5s. delivered here. Nut and bolt 
makers, although there has been no official change in list rates, are 
getting advances on these for new business, 

In the steel trade prices both for raw and manufactured material 
go on ony advancing. Good foundry hematites are now quoted 

5s, to 66s., less 24 ; local steel billets, £4 12s. 6d. to £4 15s. net ; 
steel bars, £6 15s, to £7 net ; common steel plates, £7 to £7 2s. 6d.; 
and boiler plates about £7 17s. 6d. to £8 delivered in this district. 

An active demand comes forward for all descriptions of manu- 
factured metal goods, especially for engineers, boilermakers, and 
locomotive fittings, and during the past week there has been a 
further advance in list rates, rolled brass, brass sheets, brass and 
copper wire, and brazed brass tubes having been raised #d per 

und. Delivered in this district, list rates are now as under :— 

lied brass, 6?d.; brass sheets, 74d.; common brass wire, 7d.; 
copper wire, 8d.; and brazed brass tubes, 84d. per pound, 

Juring a visit to the works of Messrs, James Spencer and Co., 
of Hollinwood, I was shown a number of improvements in special 
machine tools that they were introducing. Amongst these 
is a new sensitive drilling machine, in which the spindle is 
driven direct by belt, and balanced by a weight ——7 
down the centre of the column. The feed motion is work 
by an adjustable lever, which enables the pressure to be 
exactly proportioned to the size of the hole that is being drilled, 
whilst a special treadle arrangement enables the operator to work 
the feed, even when he finds it necessary for any reason to take 
his hand off the lever. The firm have also a patent hand-drilling 
machine, adapted for heavy work, which cannot be readil 
removed to machines of the ordinary type. The pillar of this 
machine is fitted with a bracket having an extra swivel joint, by 
which the arm can be set at an angle with the pillar within a 
certain range. The feed motion is self-acting, and there is a quick 
traverse for bringing the drill to and from the work. 

Messrs. J. ©, Etchells and Co., of Manchester, have brought out 
a@ new patent arrangement of self-closing and self-locking safety 
doors for hoists and lifts. These doors, a pair of which are 
placed at each landing of the hoist well, are arranged in connection 
with mechanism which automatically unlocks the doors when the 
hoist reaches the landing so that they may be pushed open and 
held in that position by suitable catches. Immediately the hoist 
leaves the landing, the doors are automatically closed and locked. 
The new arrangement, which removes any risk of the attendant or 
other persons entering the hoist well when the hoist has left the 
landing, fulfils the requirements of the Factory Acts without 
interfering with the quick working of the hoist. 

Throughout the coal trade of this district there is a strong, 
healthy position generally, and except that house-fire qualities 
still move off only moderately, for all other descriptions of fuel 
a brisk inquiry is reported, with a tendency to harden in 
prices, Although the limited requirements for house-fire [ puree 
tend to throw perhaps an extra quantity of common round coal on 
the market, there are no really surplus supplies of steam and forge 
coals, the activity throughout the iron trade and other coal-using 
branches of industry bringing forward an extra demand for steam 
and forge classes of fuel, and prices are maintained at full rates 
without difficulty, 7s. 9d. to 9s. 3d., according to quality, represent- 
ing the average figures obtainable at the pit mouth upon inland 
sales, For engine classes of fuel there is also a very brisk de- 
mand, and generally the output of the collieries is barely 
sufficient to meet requirements, but there are still ample supplies 
coming forward from various quarters, which prevent any actual 
scarcity on the market, and in fact at the sidings in some of the 
outside districts there is, perhaps, a larger quantity of this class 
of fuel than has been the case recently. Taking, however, the 
position all through, the tendency is to harden up in prices, and on 
forward contracts advances of quite 3d. per ton have been quoted 
on current rates, At the pit mouth the commoner sorts of slack 
average 3s. 6d.; good medium sorts range from 4s. to 4s. 9d. ; 
with best qualities quoted from 5s. up to 5s. 6d. per ton. 

For shipment a moderate demand comes forward, but the 
difficulty in obtaining vessels is restricting business. Prices are 
about steady at recent quotations, ranging from 9s. to 9s. 6d. for 
steam coal delivered Mersey ports. 

Burrow.—There is practically no change to note in the condition 
of the hematite pig iron trade. On every hand there are evidences 
of great activity at the works. Makers are very well off for 
orders, and are booked forward to a considerable extent. In the 
meantime new contracts are being fixed up, and during the past 
week they have done a large amount of business. The require- 
ments of steel makers are very heavy, and general consumers are 
wanting big deliveries. There are forty furnaces in blast, as com- 

ared with thirty-nine in the corresponding week of last year. 
*rices are firm ; makers are quoting 56s, 6d. to 57s. 6d. per ton 
for parcels of mixed numbers of Bessemer iron. Warrants have 
also been firm, and sellers are quoting 56s. 54d. each. Warrant 
stores have been reduced by a further 610 tons since last week, 
and now stand at 119,226 tons. This represents a decline on the 
year of 65,224 tons. 

In the steel trade there is a very great deal of activity to report. 
Steel makers have plenty of orders, and new contracts are coming 
to hand in a very satisfactory manner. The demand for steel ship- 
bnilding material is very full. A large output of plates is being 
maintained. In this department makers are well booked forward. 
Ship plates are at £6 5s,, boiler plates at £7 5s., and angles at £6. 
Rails are in big request on home as well as colonial account. 
Heavy sections are at £4 12s. 6d. Tin bars are in good demand. 

Engineers and shipbuilders are very busy. The contracts in 
hand are large. Some are well advanced, and new contracts are 
being negotiated for. 

Iron ore is in good request at 14s, per ton for good average sorts, 
and best qualities are at 17s. per ton net at mines. 

Coal and coke are in strong demand. 

The shipments of pig iron during last week represent 12115 
tons, compared with 6406 tons in the corresponding week of last 
year, an increase of 5709 tons. The shipments to date of pig iron 
are 452,577 tons, compared with 376,772 tons last year, an increase 
of 75,805 tons, Of steel 3792 tons were exported last week, com- 
pared with 8862 tons last year in the corresponding week. This 
year 453,061 tons of pig iron have been exported, compared with 
396,788 tons, an increase of 56,273 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE South Yorkshire coal trade offers no features of interest at 
this moment. Work is going on pretty steadily at most of the 
pits, and a market is being found for the | r portion of the out- 
put. The exceptionally mild weather keeps house sorts quiet, and 
were it not for the coal sent by sea being less than usual, the 
Yorkshire coalowners would feel the depression still more. Still, 
the season is too far advanced for any weakening of values to take 
place, although efforts have already been made to secure supplies 
at lower rates. Best silkstones are now at 9s. 6d. to 10s. per ton ; 
ordinary from 7s. 6d. per ton; Barnsley house 9s, to 9s, 6d. per 
ton ; seconds from 7s, per ton. Steam coal is also in less active 
request, but the open weather has enabled business to be extended 
to a rather later period than usual, and this compensates to some 
extent for a quieter demand. The Humber ports continue to take 
an average tonnage, and the inland trade is well sustained So 
long as the iron trade continues active, and business generally brisk, 
there is not much fear of the coal trade suffering serious collapse, 
particularly as the more important of the collieries have contracted 
for the great bulk of their output. Barnsley hards are at 8s, 3d. 
to 8s, 9d. per ton; seconds from 7s, per ton. The manufacturing 
centres are still taking a very heavy weight in engine fuel, which 
is quoted thus :—Nuts, 6s, 6d. to 7s. 6d. per ton ; screened slack, 
4s, 6d. to 5s. per ton; pit slack, from 3s. per ton. The brisk 
business previously noted in coke gets still brisker, best qualities 








easily making 11s, 6d, to 12s, 6d. per ton, and ordi sorts from 
9s, 6d. to 108 6d, = sigs 

The weight of Yorkshire coal taken to Hull during October was 
350,432 tons, as compared with 244,384 tons in October of 1897, 
pa — for the completed ten months of the year oe. 

4004, ms, against 2,205,600 tons in the corresponding peri 
of 1897. The Denaby and Cadeby Main Collieries once more head 
the list with a total of 37,960, inst 26,792 for October of last 
year. The exports for the ant anal a total of 170,136 tons, 
against 122, tons for October, 1897, and for the ten months 
1,414,818 tons against 980,710. Russia was again the largest 
customer, North Russia taking 57,328 tons, and South Russia 
5429. Sweden came next with 40,639 tons, there going to Norway 
in addition 6987 tons. Germany took 16,550 tons, Holland 9662 
tons, Denmark 8085 tons, and Turkey 5182 tons, these figures 
showing a large increase in every case except Holland. 

The foreign trade in steel unwrought during October amounted 
to £215,214, against £242,073 for October of last year. Decreases 
were shown by Russia, Sweden and Norway, Holland, France, 
United States of America, British East Indies, Australasia, and 
British North America, the only market showing an increase being 
Denmark. In cutlery the value of exports was £52,313, and in 
hardware £121,130, both figures showing a serious decline. 

The demand of the Sheffield engineers for an advance of 2s, per 
week in wages, and a diminution of one hour a week in work, was 
met by an offer of the masters to give 1s. per week. The men 
have declined this offer unless the concession of one hour is 
oo at the same time, and the remaining shilling on the Ist of 

anuary next. The decision of the masters came before the 
Sheffield and District Engineering Trades Employers’ Association 
on the 4th instant, when it was decided to refer the whole question 
to the respective Executives in London. The men have sent a 
reply, accepting under protest to have the matter referred to the 
central authority, while at the same time adhering to their original 


proposal, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE market for Cleveland pig iron has this week continued in a 
rather disorganised condition owing to the prolonged gambling in 
Cleveland warrants, and, unfortunately for the trade, an end of 
the present anomalous condition of affairs does not appear in 
sight, the ‘‘bulls” having the “bears” still tightly ‘‘ cornered,” 
and it is evident that the latter must have been heavily oversold 
when the ‘‘ squeeze” came. Such a state of affairs as the present 
is not usually looked for in Cleveland warrants, the gambling being 
nearly always done in Scotch, but just now the latter are not in 
it, and the price scarcely moves, whereas it goes up quickly for 
Cleveland iron. Thus a short time ago Scotch warrants were 
nearly 63. above Cleveland, and ordinarily they are between 4s, 
and fs,, but this week the difference between the two was reduced 
to 8d., and traders are expecting that within the next few days 
the prices will be alike, and probably Cleveland will be the dearer. 
There is every reason that buyers of the latter will very shortly 
have to pay 50s. per ton, which will be 7s. above last year’s best, 
and therefore above the best figure realised since 1890. Since 
the commencement of October they have risen 5s., or 8s. 6d, 
during the last four months. 

itimate trade in Cleveland pig iron is very much interfered 
with by the “‘gamble,” and it is to be regretted that this should 
be so for the benefit of a few speculators. There is no doubt that 
the ‘‘ bear ” party have been finely caught. They held off in the 
expectation that: prices would decline towards the close of the 
shipping season, and that they would be able without difficulty to 
buy, and at their own prices, all the iron they needed, and there- 
fore they sold largely without covering. They did not count upon 
Cleveland iron being so scarce, and this it is that is enabling 
sellers to have pretty much their own way in regard to advancing 
rices. Such is the urgent necessity for warrants that makers have 
n able to get between 2s. and 3s. per ton more for iron to be 
sent into the public warrant stores than would be paid for the 
same quantity of iron which was needed for ordinary consumption 
or for export. Thus, whereas consumers would this week only 
pay 46s. per ton for No. 3 Cleveland pig iron, it has been possible 
to sell at 48s. and even 49s. where the iron was required to 
make warrants. In order to take advantage of this, some 
of the producers have been selling iron without barring its 
being lodged in Connal’s stores, for the or 3s. more 
was a temptation that was not to be resisted. There are 
makers, also, who have themselves been selling warrant i on, 
and sending iron into the stores to enable them to fulfil their 
engagements. Most makers are not prepared to take 46s. for No. 
3 from consumers and exporters, when they can get 48s. or 49s. 
for it for storing purposes, and brands of iron that have very 
seldom been found in the public stores are now being lodged there. 
Partly on this account shipments are small, and the stock in the 
public warrant stores is increasing at a great rate. Connal’s 
reported the addition of 3922 tons during the first three days of 
this week, so far as regards Cleveland iron, making 6087 tons 
increase for the month, and raising the quantity held to 99,140 tons, 
whereas in hematite iron, which is not affected by the gamble, 
there has been a decrease of 340 tons this month, and the quantity 
held has dropped to 39,697 tons. At the same time the shipments 
of pig iron from the Cleveland district have this month reached 
29,330 tons, against 21,460 tons last month, and 39,823 tons in 
November, 1897, to 9th. 

Whilst No. 3 Cleveland pig iron has gone up so quickly, other 
qualities which are not sent into the warrant stores have moved 
but very little in price, No. 4 foundry being at 44s, 6d., grey forge 
at 43s., and mottled and white at 42s., these prices being practi- 
cally governed by legitimate trade. The prices of East Coast 
hematite pig iron are also stationary for the same reason, and the 
artificiality of the value of No. 3 is shown by the fact that instead 
of its being 10s. below mixed numbers of hematite pigs, it is only 
about 6s., the price of the latter being 54s. 6d. 

Rubio ore for early delivery in this district is firm at 15s. per 
ton, but merchants will sell for next year’s delivery at 14s. 6d. Im- 
ports of foreign ore are comparatively small at present, and the 
reason for this is that ironmasters are using up the large stocks 
which they accumulated during the early part of the war between 
Spain and the United States, there being no reason now why they 
should have a very heavy stock. 

The manufactured iron and steel industries are very active, and 
producers have much their own way in the fixing of prices, more 
especially of shipbuilding materials. A year ago contracts for 
steel ship plates were being executed at between £4 15s. and £5, 
to-day producers are asking and realising £6 12s, 6d., less 24 per 
cent., having put up their quotations since last week half a crown 
aton. The on no difficulty in getting all the orders they can 
execute. e advance in the cost of materials has compelled shi 
builders to raise their prices substantially, and where in the early 
part of the year they would build a steamer at £8 per ton, now 
£9 and above has to be paid. Angles and sheets have also been 
raised half a crown this month, as the prosperity of the trade is un- 
deniable. Steel ship angles are now at £6 7s. 6d.; iron ship angles, 
£6 ; iron ship plates, £6 5s, ; steel sheets (singles), £7 15s. per ton, 
all less 24 per cent. The excellence of the steel trade is also 
manifested by the circumstance that the steel manufacturers of the 
North of England and Scotland have without demur granted the 
men in their smelting departments an advance of 5 per cent. in 
wages, Common iron bars are steady at £6, less 24 per cent. 
f.o.t. Heavy steel rails are in improving demand, and makers 
have no lack of orders. They quote £4 12s. 6d. net at works, 

While the steam coal trade is becoming quieter, owing to the 
close of the Baltic season, the gas and house-coal business is 
jor ag aa satisfactorily, and all round prices are well main- 
tained. e pits are generally kept in full work, and shipments 
are in excess of what is usual at this season of the year. Best steam 
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coals are realising about 9s. 6d. per ton f.o.b., and smalls 5s, 9d.; 
while for best gas coals 9s. 6d. per ton has to be paid, as there is 
very little available for sale, contracts taking nearly all that can 
be raised, even though extra men are employed from the steam 
coal seams. Unscreened bunker coals are in good request, and 
8s. 3d. to 8s. 6d. per ton f.o.b. represents the variations in prices. 
Coke contracts for next year’s execution cannot well be placed 
now under about 15s. 3d. per ton on the average ; and this means 
that ironmasters will next half-year pay 1s. 6d. per ton more for 
their coke than is charged for the coke now being consumed. 
Coal shipments last month from North-East ports reached 1,702,435 
tons, an increase of 131,462 tons on the corresponding month last 
year. The increase has been in the foreign trade, 942,635 tons 
being sent abroad, against only 748,405 tons in October, 1897 ; 
while the coastwise deliveries were 759,800 tons, against 822,568 
tons. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE iron market has been comparatively steady this week. At 
the same time, there has been a good deal of hesitation in doing 
business in warrants. A report has been current on ’Change that 
a “corner” is threatened in Cleveland warrants, and this has 
reduced the business in that class of iron to the operations of 
dealers already committed, the outside public refraining from 
taking any part either as buyers or sellers until the issue is known 
of the present crisis in the market. Those who have been selling 
Cleveland warrants for the fall are understood to have been 
covering their operations in case of a surprise ; while Scotch iron 
is, in some cases, being used in place of Cleveland, which is 
difficult to obtain at the moment. 

In the Gl w warrant market, business has been in Scotch 
warrants at 49s, 74d. to 49s. Sid. cash, and 49s, 94d. to 49s, 104d. 
one month. Cleveland iron has sold at 48s. 7d. to 49s. cash, 
48s. 14d. twenty-one days, and 48s, 5d. ten days, there being 
scarcely any business for delivary in one month, and latterly very 
little for cash. Cumberland warrants have been done at 56s. 54d. 
to 56s. 44d. cash, 56s. 54d. seven days, 56s. 84d. to 56s. 74d. one 
month, 

Since last report one furnace has been taken off ordinary iron, 
and there are now 43 making hematite, 32 ordinary, and 6 basic 
iron, the total of 81 thus in operation in Scotland comparing with 
82 in the preceding week, and 78 in the corresponding week of 
last year. 

Scotch makers’ prices are firm. Govan and Monkland, Nos. 1, 
50s. 44d.; Nos. 3, 49s. 74d.; Wishaw and Carnbroe, Nos. 1, 50s. 6d.; 
Nos. 3, 49s. 9d.; Clyde, No. 1, 55s. 6d.; No. 3, 50s.; Gartsherrie, 
and Calder, Nos. 1, 56s. Nos. 3, 50s..6d.; Summerlee and Shotts, 
Nos. 1, 56s.; Nos, 3, 51s.; Coltness, No. 1, 58s.; No. 3, 51s.; Glen- 
garnock at Ardrossan, No. 1, 54s.; No. 3, 49s.; Eglinton at 
Ardrossan or Troon, No. 1, 51s.; No. 3, 49s. 6d.; Dalmellington 
at Ayr, No. 1, 50s. 6d.; No. 3, 49s.; Carron at Grangemouth, No. 1, 
56s.; No. 3, 51s. per ton. 

For Scotch-made hematite pig there is a very active demand, 
and prices are well maintained, merchants quoting 58s, 6d. per ton 
for delivery in railway trucks at the steel works. 

The shipments of pig iron from Scottish ports in the past week 
have been small, amounting to 4250 tons, against 5138 in the 
corresponding week of last year. There was despatched to Holland 
1060 tons ; India, 291 ; Germany, 350; South America, 45; Aus- 
tralia, 324; France, 95; Italy, 230; Russia, 15; Belgium, 40; 
Spain and Portugal, 256; other countries, 182 ; the coastwise ship- 
ments being 1382, against 2732 in the same week of last year. 

The arrival of pig iron at Grangemouth from the North-East 
Coast of England were 10,944 tons, showing an increase of 2930 
tons as compared with the imports of the corresponding week. 

Stocks of pigs in the Glasgow stores decreased 460 tons in the 
past week, and it is understood that the current output is 
practically all being absorbed. 

A quiet but y feeling pervades the finished iron trade, and 
there is t activity in steel, the requirements of the ship- 
builders being almost sufficient of themselves to keep the steel 
works fully employed. In the course of the week quite a number 
of fresh shipbuilding orders have been announced, and there are 
i, in a variety of directions, the outcome of which is likely 
to be an increase of business. 

Some uneasiness has been felt this week in consequence of the 
movement among the steel workers for an advance of wages. The 
trade is, of course, extremely busy, and it is said that the men 
will take every advantage of this fact to push their claims. At 
the same time it is thought a policy of conciliation will be pur- 
sued by the employers. A rupture at the present time would be 
most unfortunate, and no doubt every effort will be used to avoid 
such a thing. 

The coal trade is very well supplied with orders. Shipments 
are very good for the season of the year, although the return in 
the past week has not been quite up to the mark. The activity 
that prevails in shipping districts leads us to expect that the 
clearances will be heavy in thenext few weeks. The total quantity 
despatched from Scottish ports in the past week has been 154,505 
tons, compared with 177,408 in the preceding week, and 170,345 
in the corresponding week of last year. The household consump- 
tion at home is increasing, and the demand for manufacturing 
purposes is heavy. Prices are without change. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


On Monday there was a good deal of animation on ’Change, 
Cardiff, and the coal trade was remarked as having a healthier 
tone. This was continued, and by mid-week inquirers had per- 
ceptibly increased, and the prospect of good steady business until 
the end of the year was regarded as certain. With a vigorous 
steam coal trade assured, there is now coming into note an improv- 
ing house coal trade, and hardening prices. 

Closing prices at Cardiff were as follows :—Best steam, 12s, 6d. 
to 13s. 6d.; seconds, lls. to 12s.; dry, 10s. 6d. to 10s. 9d.; best 
Monmouthshire semi-bituminous, 10s, 9d. to 11s.; seconds, 9s. 3d. 
to 9s. 9d.; special small steam, 6s, to 6s. 6d.; best steam, 5s. to 
5s. 3d.; seconds, 4s, 6d. to 4s. 9d.; inferior sorts from 4s.; best 
house coal, 13s, to 14s.; No. 3 Rhondda, 12s. 6d. to 13s. 6d.; small, 
10s. to lls.; No. 2 Rhondda, 8s. 6d. to 9s.; smalls, 5s, to 5s, 3d. 

Swansea prices: Anthracite, 14s. to 14s. 6d.; seconds, 12s, 6d. 
to 13s.; ordinary large, 11s. to 11s. 6d.; small rubbly culm, 4s. 3d. 
to 4s. 6d. It will be seen that best anthracite is slightly easier. 
Steam coal, lls. to 11s. 3d.; seconds, 10s. to 10s. 6d.; bunkers, 
7s. 9d. to 8s. 3d.; small, 4s. 6d. to 5s. 9d. House coals: No. 3 
Rhondda, 11s. 6d. to 12s. 6d.; No. 2 Rhondda, 9s, 6d. to 10s.; all 
delivered Swansea f.o.b., cash thirty days less 24. 

Last week the total coal exports from Cardiff again exceeded 
350,000 tons; Swansea, 35, tons; Newport, close upon 
80,000 tons. All ports have suffered in degree from the stormy 
weather and shipping disasters, 

In patent fuel there is good business being done, Cardiff, 
Swansea, and Newport. Swansea total last week was near 
10,000 tons. Prices from 11s. 6d. Coke is very brisk at last 
prices, and colliery small coal is in good demand. Pitwood, 
Cardiff, is advancing. - Latest prices, ex ship, 18s. 6d. to 19s. Iron 
ore from 13s, to 13s, 9d. Cardiff, 14s, to 14s. 6d. Swansea. 

Freights active: rates for Italy and the Mediterranean are 
strongly maintained. The last few days have witnessed some 
notable shipments at Bute Docks: 7300 tons to Colombo, 4150 tons 
to Port Said, and 5200 tons to Aden. 

Rees and Co., Limited, have struck a rich seam of bituminous 
coal near Craig Avon, Port Talbot, 


has now been confirmed. The steel plates used in the building of 
the Spartiate, launched lately at Pembroke, and those for the sister 
ship the Andromeda, were chiefly supplied by the Dowlais Company 
from their old works, and from the Cardiff establishment. This 
week it was intimated that another large order, to be used in the 
building of a great British warship, has been had. In addition, 
Dowlais is very busy with steel sheets from Africa, and with rail 
orders; and the works at Cyfarthfa continue in unremitting 
activity, —— with steel bars for tin-plate works. 

A mid deal of pig iron continues to arrive from Millom, 
Middlesbrough, and Ulverston. Much regret has been expressed 
locally by the announcement at Ebbw Vale of the retirement of 
the manager, Alderman Powell. In the Swansea district the 
iron and steel trades are vigorously maintained. A good deal 
of steel bars from the Bessemer works of the hills is now being 
received, and in addition the local steelworks are very busy. An 
additional mill has been put on at the Midland. Negotiations 
are not yet completed in the case of Cwmbwrla, At Elford's old 
place preparations are rapidly approaching completion, and from 
date the establishment will be known as the Manchester Zinc 
are 

On ’Change, Swansea, mid-week, it was reported that the pig 
iron market had fluctuated 14d. to 2d. per ton, leaving off about 
2d. to the good on the week, Finished iron and steel markets 
continue firm, and show a further advance in prices. Bessemer and 
Siemens works busy. At the tin-plate works make and shipment 
last week were fairly equal, 38,697 boxes coming from works, and 
38,812 boxes being shipped. The price of block tin remains 
unaltered, but, as pointed out on ’Change, the advance in price, 
over a continuous period, of £20 per ton makes a difference of 
about 6d. to 7d. per box in the manufacture. This, and the higher 

rice of bars, adds to the difficulty experienced by tin-plate manu- 
‘acturers. Eastern markets, as well as Australian, are buying 
moderately their own special sorts of tin-plates. Barry Tin-plate 
Works, announced to be sold by auction, have been disposed of 
by private treaty. Vessels are loading this week at Swansea for 
Batoum, and others are due, 

Latest prices, iron and steel, at Swansea are as follows :—Pig 
iron, Glasgow warrants, 49s. 8d., 49s. 84d., 49s. 74d. cash buyers. 
Middlesbrough No. 3, 48s. 74d. raga other numbers in propor- 
tion. Hematite warrants, 56s. 6d. to 56s. 8d. for mixed numbers. 
Cumberland, according to brand. Welsh bars, £6 7s. 6d., angles 
at usual extras f.o.t. at works. Sheets, iron and steel, £6 15s, to 
£6 17s. 6d. Bessemer and Siemens bars, £4 12s. 6d., all delivered 
in the district, net cash. Tin-plate makers’ quotations :— Bessemer 
cokes, 10s. 3d. to 10s. 6d.; Siemens coke, 10s. 6d. to 10s. 9d.; 
ternes, per double box, 28 by 20, 18s. 6d. to 21s. 6d.; finished 
black plates, £8 to £8 10s,; Canadas, £7 to £7 10s. Block tin, 
£83 7s. 6d. to £83 17s. 6d. Lead, English, £13 10s.; Spanish, 
£13 8s. 9d. 

The situation at Llanelly in the case of Morewood’s Works 
remains the same, and the steelmakers continuing stubborn, a com- 
pact works with fifteen mills is blocked. The steel men are 
guided by their union, and with the union, Mr. Bond, the repre- 
sentative of the works, will hold no conference, 

The output at Briton Ferry of late has been a fair average. 

The iron and coal statistics for October are just out, and form 
pleasanter reading than those for August, Cardiff coal totals are 
nearly normal: total, 1,213,657 tons, as compared with 363,758 in 
August ; Newport, 180,122 tons, as compared with 60,750. With 
Swansea figures the contrast is not so marked, Last month 
Newport despatched 5439 tons of iron and steel, Swansea ship- 
ment of patent fuel in October was 35,825 tons. 

Last week Newport, Mon., despatched five truck-loads of steel 
wagon wheels to Cork. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

A CHANGE can hardly be noticed in the position of the various 
iron and allied trades since last week, this physiognomy of the 
Silesian and Rhenish- Westphalian iron market remaining bright as 
before. A strong and decidedly hopeful tone is felt in all depart- 
ments ; makers are securing a good number of orders for local 
and foreign consumption. e Silesian works have received large 
orders from Russia and Poland and from the Danubian districts at 
prices that show an advancing tendency generally. Pig iron is 
in excellent demand, stocks decreasing rapidly. e majority of 
the rolling-mills have already covered their requirements for the 
first two quarters of 1899. Among consumers of pig iron a strong 
inclination is noticeable to place forward orders, but producers 
continue to show much reserve. 

Full activity is reported at the rolling-mills; fresh work is plenti- 
ful and the terms of delivery are long, to the great dissatisfaction 
of dealers and consumers, ten to twelve weeks being frequently 
demanded. The Silesian, as well as the South-German rolling- 
mill Convention, have raised the basis price for bars M. 5 p.t. 

Manufacturers of bars and sectional iron report themselves very 
briskly engaged, and prices continue to harden in spite of the 
advanced season ; good merchant bars cannot be obtained at less 
than M. 133 to 135 p.t., bars in basic fetching only M. 125 p.t. 
As regards hoops, they may be considered among the best inquired 
for articles now, the mills being almost without exception fully 
occupied, In some instances the scarcity of billets is sare felt 
though. Activity increases at the plate mills; sheets, too, are 
showing improvement from week to week in demand as well as in 
price, but the wire trade is still comparatively quiet. The tube 
mills have raised the discount for 4in. tubes 8 p.c., hopi 
thereby eventually to check the American competition, w ich 
was getting rather dangerous, by-and-bye. The wagon factories 
are expecting large orders from the Prussian State Railways, and 
are, in the meantime, busy in executing orders of previous date. 
Machine shops and iron foundries are all in a most satisfactory 
condition. 

List quotations, 
Spiegeleisen, 10 to 12 percent. grade, M. 66 to 67 ; good forge pig, 
M. 58 to 60 ; iron for steel making, M. 60 to62 ; German Bessemer, 
M. 68 ; basic, free place of consumption, M. 58 ; Luxemburg forge 

ig, M. 49°60; Luxemburg foundry pig, No. 3, M. 52, free 

Cedhints German i pig, No. 1, M. 68; No. 3, M. 62; 
German hematite, M. 68. Plates, M. 165; the same in basic, 
M. 137 °50 to 142 ; boiler plates, 192°50 ; sheets, M. 140 to 145, 

Value of export in bicycles and parts of bicycles from German 
during the first nine months of present year was M. 12,650,000, 
against M. 8,800,000 for the corresponding period of last year. 
Austria - Hungary appears to be the best market for German 
bicycles, Sweden comes next, then Switzerland, Russia, Denmark, 
England, Holland, Norway, Finland, France, Australia. Although 
the import duty on bicycles is very high in most of the above- 
named countries, German export in bicycles has, nevertheless, in- 
creased so strongly that it is at present about 50 per cent. higher 
than import in — bicycles to Germany. 

There appears to be a slight alteration in an upward direction in 
the Austro-Hungarian merchant iron trade ; iron and steel manu- 
factured goods are likewise in better request ; the other branches 
of business remain, however, quiet. Several machine factories in 
Bohemia have secured fairly large orders for sugar-making 
machinery from Russia and Italy. The Austrian wire nail con- 
vention has been prolonged for another year. A regular, though 
not very extensive business, is done on the French iron market, 
the tone of prices being firm all round. In Paris 160f. p.t. is 
noted for merchant bars, girders fetching 175f. p.t. In several 
instances makers have been inclined to ask higher prices. 

The steel works and rolling mill Monceau have acquired the 
blast-furnace works Maiziéres near Diedenhofen from the Montau- 
Gesellschaft Lothringen-Saar in Metz, the price of sale being eight 


r ton free at works, are as under:— 





I remarked lately in connection with the great activity in the 
Navy that there were good prospects ahead for Welsh steel. This 





million marks, 
Raw and manufactured iron are in brisk request in Belgium, the 


market being generally in a lively and satisfactory MG 
Export in rails is reported to have shown a falling off,” “dition, 
The Servian iron trade has been uncommonly lively f 

weeks past, imports being :—T wenty-five wagons bars and 

from Hungary, three wagons ditto from Carniola, five ditto 
Moravia ; ten wagons wire nails from Hungary, two ditte from 
Carniola,'two wagons steel from Styria, one-half ditto from from 
six wagons girders from Styria, and five wagons hardwato 
Germany. Ton 

Total value of exports in the Swiss machine industry hag 5; 

from 29,295,000F. in 1896, to 33,250,000f. in 1897, increase Ten 
to 3,955,000f. Value of import in machines shows an arta 
3,230,000 t., being for 1897 26,821,000f. Increase in win” 
a ah principally falls to dynamo-electric machines, of which ot 
value of export was 8,274,000f. (+ 2,996,000) ; general machi the 
12,101,000f. (+ 2,641,000); boilers, 751,000f. (+ 249,000) Nes, 
structions in iron, 290,000f. (+ 285,000); sewing machines 200 con, 
(+ 75,000) ; value of export in weaving machines shows ad a 
of 589,000f., against 1896; in spinning machinery, 699,000¢ 
embroidering machines, 335,000f.; flour mill plant, 508,000¢,” 








THE NEWPORT HARBOUR COMMISSIONERy 
WEEKLY TRADE REPORT. 


For steam coal there has been a rather better supply of ton 
this last week. Prices are firm, and more inquiries for Prema 
shipments. House coal in good demand, with prices firm bat 
owing to the rough weather there is a scarcity of sailing vessel, 
Steel and ironworks are fully employed, and prices are advangi 
more especially for tin bars and steel rails. xports for the at 
ending November 5th were :—Coal, foreign, 60,174 tons; coasty; 
19,803 tons. Imports for week ending November 8th, were.’ 
Pitwood, 3005 ale ; pig iron, 5320 tons. : 


Coal: Best steam, 10s, 6d. to 1ls.; seconds, 9s. 6d. to 9s, 44. 
house coal, best, 13s.; dock screenings, 6s. 6d. to 6s, 9d,; colliery 
small, 5s, 3d. to 5s. 6d.; smiths’ coal, 8s. Pig iron: Scotch 


warrants, 49s, 9d.; hematite warrants, 56s. 7d., f.o.b. Cumbgp. 
land ; Middlesbrough, No. 3, -49s, prompt ; Middlesbrough 
hematite, 54s. 6d. Iron ore: Rubio, 14s, 3d. to 14s, 6d.; Tafng 
13s. 3d. to 13s. 6d. Steel: Rails, heavy sections, £4 lis, t, 
£4 17s. 6d.; light ditto, £5 10s. to £5 15s. f.o.b.; Bessemer 
steel tin-plate bars, £4 12s, 6d.; Siemens steel tin-plate 
£4 12s, 6d., all delivered in the district, cash. Tin-plates: 
Bessemer steel, coke, 10s. 3d. to 10s. 6d.; Siemens—coke finish— 
10s, 6d, to 10s. 9d. Pitwood, 18s. 6d to 19s. London Exchange 
Telegram : Copper, £56 7s. 6d.; Straits tin, £83 17s. 6d. Freights; 
Firm, both coasting and foreign. 








ENGINEERING NOTES FROM SOUTH AFRICA, 
(From our own Correspondent.) 

THERE is a good deal of activity in general engineering work in 
South Africa just now. An important extersion of the docks is in 
hand at Capetown, and besides the pier extension, a new graving 
dock is talked about at Durban. The cranes on the wharves at 
Port Elizabeth are to be fitted with electricity. Several important 
railway contracts are in hand, and others are being discussed, both 
in the Cape Colony and Natal, The Cape has actually formulated 
a Government plan of irrigation, while the Natal Government is 
considering the employment of an engineer to lay down the lines 
of such a policy for the Colony. An electric lighting scheme—for 
which the plant, I am happy to say, will be of English manufacture 
—is in hand at Bloemfontein. On the other hand, the Transvaal 
Government has refused permission to establish electric trams in 
Johannesburg, because such an enterprise would interfere with the 
Boers’ market for forage. The Johannesburg Town Council also 
has failed to raise its £150,000 loan for the extension of the electric 
lighting plant, but it is understood that the Government will come 
to its assistance and finance the undertaking. 

There is distinctly more activity in the mining machinery trade 
of the Rand, and orders have been given out lately for extensive 
equipments in connection with several new propositions, The 
‘*strike ” on the Randfontein properties will mean the spending of 
a good deal of money on machinery, and so will the attraction of 
fresh capital into more deep-level claims, The tendency in the 
new plants is increasingly to concentrate power. At the Roode- 
poort Central Deep the surface equipment is now being commenced, 
and the plant will probably prove one of the finest examples of 
German engineering on the Witwatersrand. Messrs, Sulzer Bros, 
are supplying the mill and dynamo engines, a tandem compound 
with cylinders 19}in. and 294in. in diameter by 43in, stroke, The 
auxiliary engine, for driving the crushing, mechanical haulage, 
and carting plant, will also a Sulzer, with 14}in. and 21}in, 
cylinders by 334in. stroke. The winding engine is also of German 
make, with valves on the Kraft system. It is an 18in. by 29in, 
tandem compound, with 60in. stroke. 

It is eminently satisfactory that the statistical returns of the 
Transvaal at length in to show some signs of a recovery in the 








purchasing powers of the Republic. During August of this year 
the imports of — hinery ted 5,853, as against 
£81,303 in August, 1897, and the imports of finished iron and steel 


were £61,365, against £55,670 

The proposal to establish a commercial exchange in Johannes- 
burg, in order to simplify dealings between the mines and the 
agents for engineering materials and mining stores, has not, so far, 
made much progress, 








DyNAMO ARMATURES,—Dynamo engineers have their own ideas on 
almost every point in the design of a machine, but on no point do 
they differ more widely or adhere more stubbornly to their own ideas 
than on the question as to what is the best density to use in the 
magnetisation of an armature. An examination of the various 
machines in practice, and, it may be added, good practice, discloses 
the fact that armature densities varying from 40,000 to 90,000 lines 
to the square inch are considered as suitable by various designers, 
says the American Electrician. The desirable features of the one 
practice may often be profitably sacrificed to secure the advan- 
tages of the other. e strength of the induction, therefore, 
depends more on the conditions that are to be met in the 
design. If, for example, slow speed is desired above all 
else, there is no escape from high density. If, on the 
other hand, overload capacity is desired high density is to be 
avoided. It is not to aa ind that a machine in which 
the armature is highly magnetised is of light weight, for as a usual 
thing little is gained in this direction by such a practice. The 
diminished area of the air gap will increase the reluctance and the 
leakage in sufficient measure to demand a field magnet and exciting 
coils of added weight. A ring armature which is inherently larger 
than a drum armature of equal output may work at a higher 
density, for it does not suffer as seriously by a diminished air gap. 
The necessity of carefully selecting the iron to be used in arma- 
tures to work at high densities is by no means imaginary. Iron, 
or rather steel—for all modern sheet iron is such—is frequently 8 
highly susceptible to hysteresis losses that if incorporated into 4 
core it would heat dangerously when in operation from hysteres!s 
alone. Indeed, of two armatures made of different iron but other. 
wise identical, one will often burn out and the other show itse 
capable of carrying heavy overloads. The difficulty, if not the 
impossibility, of uniformly procuring good iron is certainly @ 
temptation to lower the induction. @ consensus of modern 
opinion seems to be that density is somewhat like speed ; it may be 
increased above a certain limit to gain other advantages, but as ® 








general rule the density cannot be increased over 50,000 lines to 
the square inch without serious sacrifice. 
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gocIETY OF ENGINEERS, 


ing of the Society of Engineers, held 
meeting ood Service Institution, White- 
at the Roya ing, November 7th, 1898 
n Monday evening, November 7th, 1898, 
bal Worby Beaumont, President, in the chair, 
pt was read by Mr. Perry F. Nursey, Past- 
Pat, entitled ‘‘The Preparation of Rhea 
xing for Textile Purposes,” 
describing the rhea plant, and the method 
f cultivation, the author observed that the 
ofits of the endeavours to utilise its fibre ex- 
peor | back to the beginning of the present 
at “It was introduced into Calcutta in 1803, 
contttY’ yrought to England in 1814 by Captain 
re tton, to whom the Society of Arts awarded 
J. id metal: In 1840 the Government of India, 
= second time, offered a prize for a successful 
method of preparing the fibre, the prize having 
heer first offered in 1803, No practical result, 
however, followed upon either occasion, In 1869 
the Indian Government offered another prize of 
¥ a portion of which was awarded toa 
rtially successful competitor. The prize was 
ps in offered in 1881, = the — at —_ 
tical results. The matter also receive 
pd scorn attention of the fibre judges at the 
(reat enitee = 1851, who reported on rhea 
" some length, 
ithe first Jecorticatt process examined by the 
author was that of * es ben ve be 4 
g were steamed, ani e rk wi e 
sotained fibre stripped off by hand. The author 
then described the Frém -Urbain chemical pro- 
cess, the working of which he had several times 
investigated in France, the result proving — 
satisfactory, an excellent filasse being produce i. 
He then —~; os oe 2 — = Sir 
Joseph Lee, who had investiga e Frémy- 
re precess with the author, Sir Joseph’s 
opinion was that that process was a great step in 
advance, but that the question depended for 
ultimate solution upon suitable machinery. The 
Frémy process, a ee did <= ae a = 
ercial success, M. Favier devised a re- 
preparing machine, which stood in the same 
category. The Casper system was next noticed, 
in _ a ae — only 
a weak solution Oo caustic s a& was u . 

The fibre-extracting machines invented respec- 
tively <! Messrs, H, C, Smith, W. E. Death, and 
J. Orr Wallace, were then noticed, after which 
the author described the system of Mr. Henry 
Ferguson, which he had inspected in operation at 
Brighouse in 1896, This is a chemical process, 
the rhea ribbons being subjected to treatment, 
first in an alkaline solution, and subsequently in 
an oleaginous bath. The filasse produced was 
being spun into yarns in the same mill. The 
author then described the Burrows - Radclyffe 
system, which he inspected in operation at 
Wraysbury; near Staines. Decortication is there 
effected mechanically, the subsequent treatment 
being chemical. At the time of the author's 
inspection in 1896, yarns were being produced 
from the filasse ap =p in the mill, and the 
process is said to be still working satisfactorily. 
— Gomez, the po pn er and the 
yssen processes were only refe in passing, 
the author having been unable to obtain tg 
lars of any of those systems. In conclusion, 
he observed that the preparation of rhea fibre 
for the spinner had advanced somewhat, albeit 
very slowly, and he expressed the opinion that 
the solution of the problem would be — ina 
combination of mechanical and chemical processes, 
chemistry stepping in as the headed of 
mechanics, 


Ara 








AERIAL NAVIGATION. 





AN interesting contribution to the subject of 
aérial navigation was given in the 7imes on Mon- 
day. It was an account of experiments made by 
Mr, Percival Spencer to test the possibilities of 
the steering apparatus which Andrée carried with 
him in his balloon when he made his attempt to 
reach the North Pole. The idea is a simple one, 
writes the special correspondent of the Times, and 
would at once have suggested itself to any sailor 
confronted with the problem of balloon naviga- 
tion ; for a vessel is often directed through water 
by the employment of precisely the same method 
as that proposed by aéronauts. If a sailing 
vessel is anchored in a crowded narrow place 
with a strong tide running, so that she cannot be 
got under any way without incurring great risk 
of drifting foul of vessels anchored close astern, 
she dredges so as to get clear of them—that is, 
the cable is hove short—which causes the vessel 
to drag slowly, and the tide running under her 
at a faster rate than she is d ng, affords 
steerage way, and enables the helmsman to direct 
his craft as she drifts down stream stern first. 

These were the conditions which, it was 
assumed, would fulfil the requirements for navi- 
gating a balloon, A trail rope of 3in. hemp, 500ft. 
in length, and weighing about 1001b., and a steer- 
ing sail similar to that carried by Andrée, were 
—. The balloon selected was the large 
balloon of nearly 60,000 cubic feet capacity, SOF. 
in diameter, which has throughout the summer 
been making frequent captive ascents at the Earl’s 
Court Exhibition, The ascent was made from 
Earl's Court, the balloon passing over London into 

x, where the experiments were carried out. 
method was found perfectly feasible; for 
not only can one so direct the balloon as to avoid 
obstacles, but, it is found, the even altitude main- 
tained by the use of the trail rope lessens the 
Waste of gas; for it must be remembered that 
though the friction of the trail rope drags the 
loon down, the balloon is also relieved of 
ballast to the extent of the rope that is on the 
ground—two opposing forces that tend to keep 
the balioon in equilibrium at a certain elevation. 
It is intended to make further investigations on 
the subject, b taking a trip at an early date 
across the English Channel, 








PRESENTATION.—On Saturda , November 5th, 

© employés of the Bedson Wire Mills, Middles- 
brough, resented a testimonal subscribed for 
Y the whole of the employés, to Mr. J. P. 

dson, M, Inst, C.E., M. Inst. M.E., on his 
retiring from the position of general manager of 
the works, 


THE PATENT JOURNAL. 
Condensed from oe ee Oficial Journal of 
ents. 


Application for Letters Patent. 





*,* When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


27th October, 1898. 


22,555. VENTILATING Fan Motor, H. J. Trautmann, 
London, 

22,556. FERMENTATION CHAMBER for Beans, C. Risk, 
Glasgow 

22,557. Tarcet, J. Whitehead, Birmingham. 

22,558. Paper Makino, E. R. Richardson and W. Dick- 
son, Newcastle-on-Tyne. 

22,559. Joints for Sanitary Pires, T. W. Twyford, 
Birmingham. 


22,560. “Scarsoroucu” Trunks, H. Newton, Bir- 
mingham. 

22,561. ApMission of Sream, J. W. Melling, Man- 
chester. 


22,562. Dryina Cyinper, C. L. Jackson and J. Edge, 
Manchester. 

22,563. FrRicTIoN 
Leicester. 

22,564. Binpinc Suxets of Music, A. C. Burns, Glas- 


Craw Courtine, A. Barron, 


gow. 

22,565, TackLe for Snips’ Derrick, T. F. Gillespie, 
G asgow. 

22,566. Fires, G. Bowmar, London. 

22,567. Crip Mount, R., H., and IT. Bailey, Stoke-on- 
Trent. 

22,£68. Cisterns, 8. Thompson and J. McEwen, Bir- 
mingham. 

22,569. INDICATING Device for Betis, E. N. W. Hume, 
London. 

22,570. Steam Cuttivatinc Macuine, W. J. Burgess, 
Stow, Norfolk. 


22,571. Oven Doors, W. Oliver, Sunderland. 

22,572. Gas Generators, W. Ireland, Buckhaven, 
‘ifeshire. 

22,578. Sappigs, J. W. Boyce, Cheltenham. 

22,574. Friction Driving Ciutcu, W. Sayer, 
Derby. 


22,575. CHECKING Appliances for Looms, J. Slading, 
Burnley. 

22,576. Venicies, J. C. King, London. 

22,577. DousLe Pointer, Baird and Tattock, Glasgow. 

22,578. Bonpine Raixs, E. Rushton and R. E. Griffin, 
Cleethorpes. 

22,579. IMPROVEMENTS in PaTEeNT No. 13,231, 1898, G. 
Whyte, St. Pierre du Bois, Guernsey. 

22,580. EXTINGUISHING Fires, H. W. C. Cox, London. 

22,581. AXLEs, Marriotts, Limited, and J. D. Spencer, 
London. 

22,582. Cytinpgrs, T. E. Wilson and P. Kestner, 
Lille, France. 

22,583. Pires, T. B. Sharp and W. H. Brothers, Bir- 
mingham. 

22,584. TgLEPHONE INpvEx, J. F. O'Brien, Manchester. 

22,585. Drivina- BAND FastTentnos, W. Chase, 


London. 

22,586. Sitent Speakinc Apparatus, F. J. Neal, 
London. 

22,587. Makine Runes, H. W. Miller and W. Turvey, 

mdon. 

22,588. PLeaTED Rippon, M. Leon, London. 

22,589. Letrer Fires, H. L. Lloyd, Birmingham. 

22,590. Teka Propucts, J. Roger, London. 

22,591. Pipg-storrinc Devices, F. T. Farrer and W. W. 
Brown, London. 

22,592. Rorary Pumps, G. H. Beadle and W. E. Rance, 
London. 


22,598. Linen Curr Prorecrors, J. G. Parvin, 
mdon. 

22,594. TaBLErs of Foop Brveraces, G. Bamberg, 
mdon. 

22,595. VELOCIPEDE - DRIVING MEcHANISM, W. A. 


Plunkett, London. 

22,596. Nozzig for Prorecrinc FIREMEN, A. Wright.— 
(J. Wright, United States.) 

22,597. Bripors of Furnaces, E. Lones, London. 

22,598. WHEELs, E. Taylor, Birmingham. 

22,599. Evecrric Meters, The British Thomson- 
Houston Company, Ltd.(¢. D. Haskins, United 
States.) 

22,600. INCANDESCENT Execrric Lamps, The British 
Thomson-Houston Company, Limited. — (@ B. 
Painter, United States.) 

22,601. ELecrric Arc Lamps, The British Thomson- 
Houston Company, Limited.—(H. C. Spinney, United 
States.) 

22,602. Umprevias, H. E. Rich and C. T. F. Zeitz, 
London. 

22,603. PrerayMENT Evgctricity Metsrs, F. M. Long 
and E. Schattner, London. 

22,604. Weavine Turrep Prive Faprics, M. Tomkin- 
son and P. Adam.—(H. Skinner and F. H. Connolly, 
United States.) 

22,605. Lear-TURNERS for Music, A. F. Spooner.—(C. 
Decugis and BE. Proust, France.) 

22,606. BrezecH Mrcuanism, A. T. Dawson and G. T. 
Buckham, London. 

22,607. Puriryina ALcono.ic Liquips, J. T. Hewitt, 


mdon. 
22,608. RarLway SIGNALLING, C. Wood and F. Edwards, 
mdon. 
22,609. SecreTaIRES, H. Woods, London. 
22,610. Rotary Va.vss, J. Ollis, London. 
22,611. Sprocket WaegEts, H. H. Lake.—(The Parish 
and Bingham Company, United States.) 
22,612. FasTENING WEARING APPAREL, CU. E. and K. C. 
Fosburgh, London. 
22,618. Lockinc RatLway PLatrorm TROLLEys, W. 
Tatham, London. 


22,614. Tiprina Coat from Trucks, G. C. Fowler, 
mdon. 

22,615. Wasninc Paotocraraic Fitms, N. Wight, 
ndon. 

22,616. PHotocrapnic Cameras, T. R. Dallmeyer, 
mdon. 


22,617. Butron-HoLING Macuing, C. W. Vosper, Barn- 
staple, Devon. 
22,618. Mgans for Securinc Nuts, A. C. V. Davies, 


mdon. 

22,619. Rims, W. Morris, Liverpool. 
22,620. Knirg, E. Kithn, London. 
a and SHogs, E. Lee and R Tomlins, 
ndon. 
22,622. ELtecrrotytic Barus, Q. Marino, London. 
22,623. TuimB_Es, F. E. Hester, London. 
nea and CIGARETTE Tubes, W. J. Freeman, 

mn 


ion. 
22,625. Cyciinc Costumg, G. F. Zimmer and G. Petter, 


mdon. 

22,626. Or, INTERNAL ExpLosion Enarnss, J. L. Wiles, 
London. 

22,627. Firerroor Doors, J. H. McGrouther, J. 
Clerk, and W. Robertson, Loadon. 

22,628. Gas and O11 Enoinzs, G. C. Marks.—(E. Spitz, 
France.) 

22,629. UmbreLLA Furniture, W. B. Challen, London. 

22,630. Punxaus, 8. R. Baildon, London. 

22,631. CrinemaTocRarus, A. Wrench, London. 

22,632. BELLs, J. Warrick, London. 

22,633. REFRIGERATING Macnings, E. Hesketh and A. 
Marcet, London, 


28th October, 1898. 


—_. CyctometErs, J. N. Knottesford-Fortescue, 

mdon. 

22,635. TRACK-SANDING Apparatus, W. H. Kilbourn, 
Keighley. 

22,636. MoTtive-PowER Enotng, J. Fraser, London. 

22,687. METAL-SHEARING Macuines, B. Wesselmann, 

Manchester. 

22,638. MeTAL-SHEARING Macuines, B, Wesselmann, 





22,639. TuRrgap Guipgs, T. Biggart and Co., Ltd., and 
J. W. Hodgson, Glasgow. 

22,640. Brakes, T. G. Evans, Sheffield. 

22,641. Roorina, T. P. and H. 8. Moorwood, Sheffield. 

22,642, Liquip-FUEL Buanine, R, Gregory, London. 

22,643, LeaTHER ARTICLES, P, A. Martio, Birmingham, 

22,644. TRaps for SANITARY AppLiances, T. W. Twyford, 
Birmingham. 

22,645, Swina Brackets, J. T. Petford and G. Crump, 
Manchester. 

22,646. CLeaRinc Yarns, H. Skelland and F. Craven, 
Manchester. 

22,647. EARTHENWARE Pires and Coprinos, J. Ward, 
Halifax. 

22,648. CycL¥ Brake and Surrort, J. H. Williams, 
Abertillery, Mon. 

22,649. Gas Enoines, J. W. Hunter, London. 

22,650. MeasukinG Liquips, J. Lee, New Ferry, 
Cheshire. 

22,651. CycLe Forks, H. P. Trueman, Birmingham. 

22,652. KwNiTriInc Cork-work, W. and T. Hardwick, 
Altrincham. 

22,653. BicycLe Sappie Sxar, C. Wallroth, Sunbury- 
on-Thames, 

22,654. Cycie Rims, J. T. Robinson, Bradford. 

22,655. Expansion Steam Trap, P. Buckley, Morley, 
near Leeds. 

22,656. ZiTwER Banso, J. E. Sykes and G. H. Darlow, 
Oldham. 

22,657. The “ Cussion Evgcuasses,” H. J. Thatcher, 
Cardiff. 


22,658. Music Stoors, J. Wilkinson, Huddersficld. 

22,659. Gauces for Saw-rences, T. Thornton, Bury, 

nes. 

22,660. CoverinG the Front Top Ro.iersof Spinninc 
Macuings, C. H. Briggs, 8. Rothera, and J. Loxam, 
bradford. 

22,661. WasTE-PAPER RecerTacies, R. Hess and M. H. 
Curtiss, Kingston-on-Thames. 

22,662. Syrincgs, T. N. Hayden, Kingston-on-Thames. 

22,663. MovuLpine Pirgs, H., J., and A. Coulthurst, 
Manchester. 

22,664. Securinc E_zecrric Conpuctors, E. M. Munro, 
H. Brecknell, and H. I. Rogers, Bristol. 

22,665. Gear for Pxorgitiinc Cycies, R. 8. Crosby, 
Blackpool. 

22,666. CELLULOID Map Casg, J. Horne, Edinburgh. 

22,667. Prorectinc Revo.vine Sasarrine, J. Buni- 
mowitsch, Liverpool. 

22,668. Motor Car Excentrics, J. T. M. Hircock, 


Birmingham. 

22,669. CONDENSERS for MARINE Encings, J. H. Smiles, 
London. 

22,670. Toots for CLEANING Sinks, T. McLean, 
London. 


22,671. GuN-Lock ATTACHMENTS, P. M. Wood, King- 
ston-on-Thames. 

22,672. FasTeNinG Winpow Sasunes, J. Nodder and 

E. C. Rogers, London. 

22,673. Cycie Lamps, F. B. Waibel, London. 

22,674. VARNISHING Paper, E. Bush, London. 

22,675. View-FINDERS for Cameras, H. B. 
London. 

22,676. GroriaA MatuTina Bavyzl, E. J. W. W. Baily, 
London, 

22,677. Lasts, C. Cox, London. 

22,678. Watt Tires, W. H. Godwin and T. Pickerill, 
London. 

22,679. Cuarn Links and Cuatns, F. Kraemer, Barmen, 
Germany. 

22,680. Tirg, J. Hubbard, London. 

22,681. PREVENTING FiIsHING-LINES TWISTING, 
Emery, London. 

22,682. Bat Hanpies, J. Darling, London. 

22,683. CoupLincs for ELectric Conpuctors, The 
British Thomson-Houston Company, Ltd.—(F. &. 
Case, United States.) 

22,684. TypEwRITING Macuings, J. C. Fell.—{ Wyckof, 
Seamans, and Benedict, United States.) 

22.685. Fiat Kwyittinc Macuines, W. Gulden, 
London. 

22,686. Macneric Brakes, S. Pitt.—(The Elektrizitiits- 
Aktiengesellschaft vormals Schuckert and Co., Ger- 
many.) 

22,687. Moror Car Speep Inpicarors, W. G. C. Reed 
and W. H. J. Franklin, London. 

22,688. Borrte Vatvgs, 8. Broadhurst and N. Swan, 
London. 

22,689. Buck sg Fasreninos for Banps, W. 8. F. Dillon, 
London. 

22,690. SNap Hoox for Harness Straps, W. 8S. F. Dillon, 

on. 

22,691. Samp_e Carps for THrEaps, &c., O. Kunz, 
London. 

22,692. CHECKING the ‘‘Takrnas” from Drinks SoLD 
in Horets, A. W. C. Sheen and J. B. Arnold, 
London. 

22,693. RaILway A. E. Maudslay, Win- 
chester. 

22,694. PREvENTING StoorinG, M. Cookson, London. 

22,695. Sprinc Matreesses, C. Zienau, London. 

22,696. Mrirre Vatves, J. Vicksrs, London. 

22,697. RecuLaTinG Execrric Currents, H. D. Wib- 
ratte and A. F. Lanaspéze, London. 

22,698. Ercuine, H. H. Hay, London. 

22,699. Dynamo Macuings, W. B. Sayers, H. A. Mavor, 
and Mavor and Coulson, Limited, London. 

22,700. Tunes for Execrric Casies, H. Edmunds, 

ndon. 

22,701. SELF-IGNITERS for INCANDESCENT BURNERS, 
A. Roubleff, London. 

22,702. Letrer Fires, 8. M. Brydges and C. D. J. 
Christie, London. 

22,703. Stop Motions, W. P. Thompson.—{F. E. Kip, 
United States.) 

22,704. POLISH-CLEANING CompPosITION, O. Schwalm, 
Manchester. 

22,705. Game Carrizr, A. M. Burberry, London. 

22,706. Mirrors, A. Heuck and T. Guckenheimer, 
London. 

22,707. ExpLosion Encrngs, G. Buck and E. 8. Torrey, 
London. 

22,708. CIGARETTEs, I. B. Benkel, and M. 
Botibol, London. 

22,709. Locktne Doors, W. Higgins, S. Reuschel, and 
F. Welstead, London. 

22,710. DRawine-BoarDs, W. F. Stanley and R. W. 
Fieldwick, London. 

22,711. SappLe Supports, L. Lewin and J. Haider, 





Evans, 


J.. T. 


Trucks, 


Voron, 


ndon. 
ig et Securina Lappgr Scarroipine, F. Knape, 
Lo 


mdon. 
22,713. KINEMATOGRAPHIC APPARATUS, P. Mortier, 
London. 
22,714. TancEnt Sicut, H. Korrodi, London. 
22,715. PLASTER-BANDAGE Strip, W. Sahli, London. 
22,716. LyRx-zITHER, V. Eckhart, London. 
22,717. Fire Licuters, E. Player, London. 
22,718. Hypro-carson Motors, E. T. Headech, 
London. 
22,719. Cyrcigs, J. Taylor, London. 
22,720. PREVENTING INcRUsTATION in Borters, W. 
Kunert, London. 


29th October, 1898. 


22,721. Fork-ENDs for Cycxes, J. B. Dunlop, Dublin. 

22,722. Firtrncs for Hor-water Pirss, C. P. Kinnell, 
London. 

22,723. Skirt PressER and STreTcuER, J. C. B. Towns- 
end, London. 

22,724. Tires, W. C. Johnson, Southampton. 

22,725. Gauers, C. H. Guest, Derby. 

22,726. Drop-pown Guns, J. W. Smallman, Camp Hill 
Grange, near Nuneaton. 

22,727. Lowerinac Wacon Doors, J. Donnelly, Stoke- 
on-Trent. 

22,728. CotiecTtiInc Hicu Porentiat ELEcTRICITY, 

B. H. Thwaite, London. 

22,729. PRopELLING Tramway Cars, B. H. Thwaite, 


mdon. 
22,730. Piston Vatves, G. J. Churchward, New 





Manchester. 


Swindon. 





22,731. Smettinc Rerractory Ores, R. W. Western, 
London. 

22,732. Sirtinc Mea, F. 
Germany. : 

22,733. Rippiine Coat, E. B. Wain, St»ke-on-Trent. 

22,734. ACETYLENE Gas Generators, W. J. A. Dos- 
setter, London. 

22,735. Rims for Cycizs, A. J. D. Harris, Enfield 
Lock, Middlesex. 

22,736. Guarp for Gas Mantuss, W. Scott, Belfast. 

22,737. InrenwaL Combustion Enatngs, F. Strickland, 
London. 

22,738. Go.pen Emprocation, H. T. Shephard, Wey- 
bridge. 

22,739. TreatInG Fasrics, F. Wing, Thornton Heath, 
Surrey. 

22,740 CENTROLINEAID and T-squarE, B. Hibbert, 
London. 

22,741. Revotvinec Fcats of Carpinc Enoings, J. 8. 
Dronsfield, Manchester. 

22,742. Gatx Stor, J. Fletcher, Stockton-on-Tees. 

22,743. Tires, C. Chaliiner, Manchester. 

22,744. ATTACHING WHEELS to Ax.gs, H. S. and T. P. 
Moorwood and J. B. Marshall, Sheffield. 

22,745. Letrer Fires, H. P. Lavender and E. C. 
Windle, Walsall. 

22,746. CURTAIN SUSPENDER, J. Smith, London. 

22,747. HavuLacE on Roaps, H. Wilcke, Liverpool. 

22,748. PaPpER Macuineg, J. Brodie and W. G. Brown, 


X. Griesser, Karlsruhe, 


ow. 

22,749. APPLYING Susstances to Boots, Pearson and 
Bennion, Limited, and J. A. Keay, Leicester. 

22,750. MetaLtic Box Botrom, W. J. Humphries, 
Birmingham, 

22,751. DecorticaTinc Macuines, A. J. Boult.—(P. 
Nys, Belgium.) 

22,752. Braze.ess Joint, M., M. G., and W. H. 
Thompson, Coventry. 

22,753. Apmitrine Steam to Jets, H. Smith and J. 
Dickson, Sheffield. 

22,754. Heaps for Iron Pauisapes, A. H. Garner 
Nottingham. 

22,755. KNirg CLEANER, J. P. Ottaway, Bourne 
mouth. 

22,756. Atmanack, T. O'Sullivan, Briercliffe, near 
Burnley. 

22,757. SuspEnpine Surts, H. J. Ryman, London. 

22 758. Saw-cuaRD, Price, Walker, and Co., Limited 
Gloucester. 

22,759. Sprynine Top, J. Collins, London. 

22,760. VaLves for Pygumatic Tires, J. M. Turnbu!l 
Edinburgh. 

22,761. The Doc in the Manczr, J. L. Thom, Glasgow 

22,762. INpicaTING Spgxp, C. E. B. Holt and A. J. 
Taylor, Bradford. 

22,763. Gor Ciuss, C. 8. Butchart, Glasgow. 

22,764, SELF-aADJUSTING BARREL TILTER, S. D. Jackson, 
Coventry. 

22,765. CoLouRInG Matrer, W. McCowan, Greenock. 

22,766. OpgNinG WatsER-TIGHT Doors, W. H. Feather- 
stone, Rochester. 

22,767. Hocxgy Sticks, W. Sykes, Horbury. 

22,768. Lycreasinc VoLumE of Sounps, H. L. Short, 
London. 

22,769. SappiEs, J. H. Potter, London. 

22,770. Dettverina Liqutps, J. H. Sykes and H. F. 
Swindlehurst Liverpool. 

22,771. Stiver Cans, R. Parker, Manchester. 

22,772. Iron Frame for Pianorortes, H Koapton, 
London. 

22,773. CIGARETTE Casgs, E. G. Stinton, Londen. 

22,774. Down Pipgs of Cisterns, R. W. McDonald, 
London. 

22,775. VARIABLE-SPEED Drivinc Gear, M. Saxl, 
London. 

22,776. Jomnt-cHatr for Raits, W. Walker, London. 

22,777. Licut Distrisutor, C. Feldmann, Londen. 

22,778. BLeacnine Fats, W. J. Engledue and R. J. 

arnold, London. 

22,779. Cycies, A. Craig, London. 

22,780. PaPERHANGING, F. Fiedler, London. 

22,781. Boor Fastengrs, J. Holdenrieder, London. 

22,782. Breecnes, H. Hylton-Foster, London. 

22,783. AUTOMATICALLY LicHTIne Gas, M. Bernstein, 
London. 

22,784. Watrr-cas, J. B. Lafond, London. 

22,785. ApsusTING Drivinc Cuarns, A. Lee, F. G. 
Isherwood, and J. E. Whittaker, London. 

22,786. Teapots, T. C. Bedwin, London. 

,787. Lamps, A. Dunhill, London. 

22,788. TreEaTING Spent Bsetroot, G. B. Ellis._(F. 
Hornig, Germany.) 

22,789. FisH-pLaTes for Rattway Rats, H.C. Lobnitz, 
London. 

22,790. Locks and Keys, F. J. J. Gibbons, London. 

22,791. Guarp for PLaninc Macuings, J. Kershaw, 
London. 











22,792. Woop-sawinc Macuinery, J. Kershaw, 
London. 
22,793. Mitys for Grinpinc Grain, J. Sleeman, 
London. 
22,794. Execrric Rattways, J. D. F. Andrews, 
London. 


22,795. BAaLL-GRINDING Macuiygs, P. Zschille and 
G. A. Winkler, London. 

22,796. Gas or Varourn Burners, H. McM. Hamrick 
and W. 8. Miller, London. 

22,797. Gas or Vapour Burners, H. McM. Hamrick, 
London. 

22,798. Gas or Vapour Burners, H. McM. Hamrick, 
London. 

22,799. Switcuinc Currents, F. H. Davies and R. S. 
Draycott, London. 

22,800. CLEANSING HovusEHoLD Liven, E. 8. Cook, 


London. 
22,801. SuspeNpERS, E. Price and E. Almond, 
London. 


22,802. Rertectors, L. J. Steele, J. B. Maple, and 
J. Verity, London. 

22,803. ELectric Lamps, L. J. Steele, J. B. Maple, 
and J. Verity, London. 

22,804. Lanterns for Gas Burners, T. C. J. Thomas, 
London. 

22,805. Arc Lamps and Carzons, T. C. J. Thomas, 
London. 

22,806. Tga-LEaF, A. J. Davidson, Belfast. 

22,807. Gas Mantes, H. H. Lake.—(H. G. Semadeni, 
Switzerland.) 

22,808. AIR-INLET VENTILATOR for Drains, T. A. 
Branch, London. 

22,80). Brakes, T. Smart, London. 


81st October, 1898. 


22,810. Cocks and Vatves, W. Cottrell and S. Napper, 
London. 

22,811. Sure’s MusHroom VentiLatTor, C. K. Tutin, 
Monkwearmouth, Sunderland. 

22,812. TurBrinEs, H. W. Cowley, Manchester. 

22,813. MaTEeRIAL for CLoTHING, H. Magnac and C. 
Newman, London. 

22,814. InngR TusEes for Pneumatic Tires, W. A. 
Steward, London. 

22,815. ARTIFICIAL BackGRounps for PHoTocRaPns, 
T. R. Watson, Aberdeen. 

22,816. PHorocRaPHic Paints, T. R. Watson, Aber- 


n. 
22,817. BicycLte Hanpies, T. G. Russell, Cosham, 


22,818. VatveE Gear for Gas Enoryes, G. 8. Hooker, 
London. 

22,819. AcitaTine Liquip Org, A. 8S. Plews and J. W 
Worsey, Manchester. 

22,820. PRopeLtinc Tramcars by Exxctricity, J 
Enright, London. 

22,821. Fire Extineuisuer, A. Mott-Ring, London. 

22,822. Har Pins, H. C. Farrow, London. 

22,823. Excentric Drivine Gear for Cycizes, H. Hirt 
Glasgow. 

22,824. Lampe Brackets for Cycies, W. H. Read, Bir- 
mingham. 

22,825. Feepine Size, M. Bury, G. Rushton, and E, 





Entwistle, Blackburn. 
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22,826. GENERATING ACETYLENE Gas, J. W. Bailey and 
J. Clapham, Keighley. 

22,827. Wee. Tires, F. 8S. Willoughby and C. 
Challiner, Manchester. 

22,828. DistRrpuTING TELEPHONE Wires, A. Watts, 
Manchester. 

22,829. Cirps for Cvcte Sgat Pitiars, J. E. Osborne, 
Birmingham. 

22,830. Puaten Printinc Macuinss, E. Rickitt and J. 
Stanley, Manchester. 

22,831, Cyo_g ForK-EnD ApsustmEntTs, H. P. Lavender, 
Walisall. 


22,832. Boxes for Honprne Suret-rronts, W. O. Chis- 
holm, Glasgow. 
22,833. Bgetiinc Yarn, W. Robertson and D. Downie, 


‘ow. 
22,834. Banp for Pneumatic Tires, P. MacLellan, 
jun., Glasgow. 
22,835. Mrratyic Bepsteaps, J. T. Petford, Man- 
chester. 
22,836. ELecrric Swircues, H. Simon, Manchester. 
22,837. Saw Guarp, M. Binns, Bradford 
22,838. Drivine Betts, C Lichert, Berlin. 
22,839. Burners, O. Briinler, Berlin. 
22,840. Pastina Cigar Boxss, F. Hochstiidter, 
Glasgow. 
22,841. Locomotive Braxkgs, T. Brown, Bradford. 
22,842. Matcu-Boxgs, T. E. Webb, London. 
22,843. AUXILIARY Enorne for INCREASING Power, A. 
Copley, A. G. Randall, and C. E. Balls, London. 
22,844. BicycLE Trre Inrvators, C. 8S. Foster, Herne 
ay. 
22,845. Sarety Bott and Sash Fastener, A. T. B. 
Markham, Bexley Heath, Kent. 
22,846. Contrractine Screw Tap, J. Hayward and W. 
Owen, Richmond. 
22,847. CoLourinc Matrsrs, A. G. Green, A. Meyen- 
berg, and The Clayton Aniline Company, London. 
22,848. Tosacco Poucugs, J. G. Heard, London. 
22,849. BRacgLET with Watcu ArracHED, W. Martin- 
dale, Ingatestone, Essex. 
22,850. Toy Mopget Fiyrne Macaivg, H.-McKee, 
ndon. 
22,851. HorsgsHogs, C. P. Robinson and J. W. 
Outlaw, London. 
22,852. Kgeprnc BorrLep Wine on Draveut, T. 
Messenger, Dover. 
22,853. Har Surpoat of Ssats, &c., H. Southey, 
London. 
22,854. BooxsHELvgs, W. M. Chatterton, London. 
22,855. Bicycie Pepats, G. B. Hayward, ing. 
2,856. ‘* Nigut-Latcu,” J. 8. Bell, London. 
22,857. Dryixe Hops in Kris, H. W. Joyce, London. 
22,858. RecuLatinc Exsectric Surety, E. E. Prest- 
wich and L. N. Burt, London. 
—, ATTACHMENTs for UmBretias, L. Lachmann, 
mdon. 
22,860. Tray, N. Ely, Hastings. 
22,861. Too. for Taperrnc Broom HANDLEs, E. A. 
Storer, London. 
22,862. Puzzix Apparatus, W. H. Lister, London. 





22,863. DELINEATING Map Our ines, G. W. Dolbel, 
London. 
22,864. PREVENTING TiREs S.urppinc, J. Preston, 


London. 

2,365. Ecevators, G. Little, Birmingham. 

5. Exvevators, G. Little, Birmingham. 

2,867. DEcoraTING Woopen Surraces, A. Dunsky, 
London. 

22,868. VoLaTILE Acips, C. Uebel and C. F. Rhenania, 






terete 


mdon. 
— Firtinec the Stock to Suips’ ANcHors, J. Meek, 
mdon. 


22,870. Evecrriciry Meters, S. B. Apostoloff, 


ndon. 
22,871. Rotary FItTerRinc Apparatus, A. M. Nicholas, 


mdon. 

22,872. EvecrrotyticaL Apparatus, J. Loiselet, 
mdon. 

22,873. Countinc Devices, R. Biirk, Liverpool. 

22,874. Grain-sorTING Apparatus, E. Ferraris, Liver- 


pool. 
22,875. Hypravutic Exevators, G. Viglino, London. 
22,876. Corsets, &c., P. M. Justice.—(C. H. Cain, 
Victoria.) 
22,877. Tires, F. Warden, London. 
22,878. Cutmyey Cow is, R. Smith, London. 
22,879. Rock-BoRING Macuings, R. T. Relf and G. 
Westlake, London. 
22,880. Macutnes for FrsisHinc Boots, O. Robinson, 
London. 
22,881. Fasteyinc Tires on WueEe s, C. H. F. Hiiser, 
London 
22 882. ARTIFICIAL Stong, A. J. Boult.—(P. A. J. Gasse, 
France.) 
22,883. Topacco Pipes, A. J. Boult.—({A. Grappin- 
Brochot, France.) 
22 884. Maxine ELecrricaL Connections, E. Andreas, 
London. 
22 885. Courtine Devices, A. J. Boult.—(E. Roman, 
France.) 
22,886. CaaNGcE SpgEp Devices for Cycuzs, A. J. Boult. 
—{A. Torjuet and P. Bucheron, France.) 
22,887. Agc Lamps, A. B. Barnikol-Veit and A. W. 
Riebel, London. 
— Composition for Parntinc Roors, D. F. Lucas, 
ndon. 
22,889. Back-waTER Trap VaLvE for Sinks, J. D. James, 
London. 
22,890. Gas Lamps and Burners, F. M. Henry, 
ndon. 
22,891. Buacktne Composition, P. Emanuel, H. M. T. 
Wichter, and H. Zugt, London. 
22,892. MaLTiInc Apparatus, C. Schwager, London. 
22.893. Rorary Currers for Boot Hgts, P. Gohring, 
London. 
22,894. Dentists’ MouLpinc Spoons, O. Brennecke and 
G. Kobylinski, London. 
22,895. SzpaRaTING Sepiment from Liquips, A. J. 
Newton and W. H. Cocks, London. 
22,896. ANTI-FRICTION Bgarines, G. C. Marks.—‘ The 
Rubber Tire Wheel Company, United States.) 
22,897. CycLte Brake, E. Buschmann, London. 
22,898 SospenpErs for Corrains, T. W. Broughton, 
mdon. 
22,899. Friction Ciutcnes, J. H. Toulmin, T. 
Coulthard, jun., W. Norris, and E. Perkins, London. 
2 gn maaan Touses, J. L. Wrightand J. A. Allen, 
ndaon, 
22,901. Gas-IGNITING ApPaRaTus, A. Martini, London. 
22,902. Printinc Macutives, G. Newnesand O. McEwen, 
London. 





Ist November, 1898. 


22,903. KINEMATOGRAPH ApPaRATus, G. Haydon and 
Haydon and Urry, Limited, London. 
22,004. Srgam and Warer Separators, T. Don, jun., 
Newhaven. 
22,905. Top.cco Pipegs for Smcxinc, R. L. Crawford, 
Liverpool. 
22,006. Currinc Fustians, J. Schofield and R. Dodd, 
Manchester. 
22,907. Empossine on Gass, A. E. Wright, York. 
2,908. ArsustaBLE Reamer, J. Bugg, Colchester. 
22,909. Opzninc Envevopgs, C. R. Fogwell, London. 
22,910. CvcLe Brakes, T. Dawber, Burnley. 
22,911. VARIABLE Spgep Gear, J. W. Brown and T. 
Buckton, Halifax. 
22,912. Nattiess SHog for Horses, W. J. McConnell, 
Glasgow. 
22,913. Curtinc Cuay, W. Mobberley, J. W. Davies, and 
R. Gay, Birmingham. 
22,914. Sarety Firrines 
Glasgow. 

22,915. PRopeLier, P. Genthe, Glasgow. 

22,916. DicestErs, T, H. Wymonde, Vancouver, British 
Colambia. 

22,917. Sureup for Crrcutar Saw, A. 8. Macfarlane, 
Glasgow. 






for Roors, A. Miller, 





iB 
19. Inontnc Macuing, C. E. Corbitt, Chorley. 
20. Burners, N. Hindle, Manchester. 
Fancy Woven Fasrics, J. Wilding, Man- 


22,923. Generatine Gas, J. E. Smith, Newcastle-on- 


'yne. 
22,923. Mortar MILLs, J. Williams, jun., and J. Zeale, 
ondon. 
22,924. CarTRIDGE Packina, Eley Bros., Limited, and 
J.C. Irvine, London. 
22,925. Lonc Brush Heap Fastener, G. H. Archer, 


alifax, 
22,926. Sprocxer Caains, F. and J. Jeffery, Bir- 
mingham. 
22,927. AcruaTING VELOcIPEDES, T. E. Vickers, Bir- 


mingham. 
22,923. Lamps, W. G. Heys.—(H. J. Linder, United 

States.) 
22,929. Driving Wuex. for Bicycues, E. T. Dunkley, 

West Bromwich. 


22,930. Burnine Liquip Fuet, J. J. Kermode, 
Liverpool. 

22,931. TuRNInG and Siipinc Winpow, C. Walchner, 
Berlin. 

22,932. Coatine Mera.s, J. Hotchkissand A. E. Tucker, 
Birmingham. 

22,933. Srraicnot Putt Bott Guy, B. Burton, 
Glasgow. 


22,934. Rupprrs, J. M. Ramsay, Glasgow. 
22,935. Ruppers, J. M. Ramsay, Glasgow. 
22,936. Meter for Evecrricity, Baird and Tatlock, 
ow. 
22,937. Drivinc Banps for MACHINERY, R. Shackleton, 
Keighley. 
22,938. PHoroGRAPHIC Paint WasHERrs, G. T. Harrison, 
London. 
22,939. BREECH-LOADING FrrE-aRMs, 8S. N. McClean, 
Birmingham. 
22,940. THREAD-WINDING Macuinegs, 8S. Léwenstein, 
London. 
—- Puttey, W. L. Mitchell, jun., Kirkcaldy, Scot- 


and, 

@ "ge Gear for Ventcies, A. E. Grimmer, 

ndon. 
22,943. HANDLE-BARS for VELOCIPEDES, R. R. Scott, 
ndon. 

22,944. Rarcart Gear for Venicues, H. W. B. Pring, 
London. 

22,945. Gas Enoing, F. W. Eames and W. T. Speaight, 
London. 

22,946. SHutrLes for Sewine Macuings, H. R. Tracy, 
London. 

22,947. Epce Stircnine of Fasrics, H. 
London. 

22,948. Prosecrices, M. C. Lisle and F. A. Simonds, 
London. 

22,949. Toys, L. Biddle, London. 

22,950. Harness, L. P. Ford, London. 

22,951. CarBrpe of Catcium Pasti.ugs, M. A. Williams, 
London. 

22,952. Spoon, W. H. Reddan, London. 

22,953. Hair Pins, M. Jones, London. 

22,954. Furnaces, D. Young.—(W. R. Mills, United 
States.) 

22,955. Matcues, 8S. L. Fog and A. G. Kirschner, 


R. Tracy, 


mdon. 
22,956. Sarery Guarp for Saw Frames, E. Lange, 
London. 


many.) 

22,958. Crrtinc Grass, F. W. Golby.—(W. Gelsdor/, 
jun., Germany.) 

2,959. TELEGRAPHIC Apparatus, F. W. Golby.—(J. de 
Constant, Germany.) 

22,960. MACHINES for LaBEtiine, &c., C. A. Burt, 


on. 

22,961. Gaucr for Inpicatinc Pressure, E. Hervais, 
London. 

22,962. BAR-STRAIGHTENING Macuing, L. H. Bright- 
man, London. 

22,963. Macuines for Knittinc, F. B. Wildman, 
London. 

22,964. Piuc Switcues, A. Vandam and T. H. Marsh, 
London. 

22,965. Boxxes, W. P. Thompson._(B. B. Goldsmith, 
United States.) 

22,966. Piano Harmoniums, W. P. Thompson.—{V. C. 

P. D. de St. Paul, France.) 

22,967. Pencits, F. H. Lippincott, Liverpool. 

22,968. SHorine for BurLpines, &c., W. G. Jones, 

Liverpool. 

22,969. AERATED WATER Bort gs, F. R. Dixon-Nuttall, 

Liverpool. 

22,970. WHEELS and Tires for Cycigs, T. C. Beak- 

bane, Liverpool. 

22971. Porrers’ Press Ciorus, A. E. Williams, 

Liverpool. 

22,972. CaLenpars, J. F. O'Brien, Manchester. 

22,973. Wuisttes for Cyciists, R. Knox, 

chester. 

22,¢74. Device for Fasteyinc Biovses, J. C. Kiny, 

Manchester. 

22,975. Fittincs for Razor Srrops, 8. Emith, Bir- 

mingham. 

22,976. KinemaTooRapus, L. Reulos, London. 

22,977. SuHutTLes fur Weravino, I. Maciejowski, 

London. 

22,978. Back-PEDAL Brake, J. D. Keating, London. 

22,979. Propuction of Motive Power, W. Bennett, 

London. 

22,980. ConstrucTION of FLat ArcHEs, M. Koenen, 


Man- 


ndon. 
ay os Covers for Szwinc Macuings, A. Beneke, 
ndon. 
22,082. INcREASING the Pressure of Gas, B. Acres, 
London. 
22,983. SHirt with Dousix Front Inset, L. Rabow, 
London. 
22,984. Harr Brusues, W. L. B. Hinde. London. 
22,985. ARTIFICIAL FuFL, G. and E. Coming and The 
Briquette Coal Company, London. 
22,986. Swimminc Aprviances, A. M. Clark.—(P. A. 
Devers, United States.) 
22,987. ELecrraic ARC 
London. 
22,988. HANDLE-BAR and Brake for Cycigs, G. David, 
London. 
22,989. ApraRaTus for PRESERVING Ecos, W. H. Myers, 
London. 
22,990. Brake, R.T. Preston, G. Ralston and C. E. How, 
London. 
22.991. Encing, C. B. Miller.—(L. B. Miller, United 
States.) 
22,992. Macutne for TREATING LEATHER, O. Stegmeyer, 
London. 
22,993. Bac Frames, G. Huppe and G. J. Geh, 
ndon. 
22,994. Divine Dresszs, J. Evinof, London. 
22,995. Dressinc Composition for LeaTHEeR, A. O. 
Eevenbye, London. 
22,996. Merat Cask, F. P. McGraw and G. H. Griffin. 
—(M. Brochu, United States.) 
22,997. ATTACHING T1LEs to Bui.p1Nos, F. Schroeter, 
London. 
22,998. PreventTinc the Use of Bicycies, R. Cuhn, 


Lamps, A. Stuttmann, 


on. 
22,999. ZrrHER, A. Eichler, London. 
23,000. Reoutator for Evecrric Currents, C. D. 
Abel.—(F. Back, Austria-Hungary.) . 
23,001. Dravucut Screen for Gas Burners, J. Goodson, 
London. 
23,002. ALuminiuM, J. G. Slater, London. 
23,003. INcaANDESCENT Gas Burners, E. Baurweraerts, 
London. 
23,004. Hooks and Eves, H. Rundbaken, London. 
23,005. Bicycie Stanp, E. G. B. Barlow, St. Leonard’s- 
on-Sea. 
23,006. FiyY-wHEeELs, A. B. Wilson, Holywood, County 
Down. 
23,007. Securina Box Lips, H. Sutton and A. Glad- 
well, Slough. 


2nd November, 1898. 


23,008. GxgNERATORS for ACETYLENE, L. Morris, 


London. 


23,010. Brakes for Rattway VeHIcies, W. R. Ren- 
d 


w, London. 
23,011. PxHorocrarHina Movine Osvects, E. Hunt, 
iw. 
23,012. PropetterR Pircu Finper, J. E. Elliott, 
Sunderland. 
23,018. Bansos, &c, A. Bassett and A. E. Page, 
ndon. 
23,014. Resinient Street Tires, E. W. Hughes, 


maon, 
23,015. Saw Guarps, J. E. Shervell, sen., and J. E. 
Shervell, jun., Portsmouth. 
23,016. Propucine Guioss on Corron, J. Ashton and 
E. C. Kayser, Hyde, Cheshire. 
23,017. Ver.ocirepg Frames, H. Parsons, Birmingham. 
23,018. Rune SernninG Frames, H, and A. W. Barnett, 
Manchester. 
23,019. Sortina Potators, D. Johnston and J. W. 
Glover, Birmingham. 
23,020. Cycie Venicigs, H. P. Trueman, Handsworth, 
near Birming! i 
23,021. Enaines, W. Williams and D. Jones, Stockton- 
on-lees, 
23,022. Exrractinc Metats from Oxipgs, J. B. de 
Alzugaray, Shortlands, Kent. 
23,023. Moror Venicuies, R. Conrad, Berlin. 
23,024. Ciariryinc Sewace, F. Bettany, Stoke-on- 
Trent. 
28,025. Preparinae Surraces of EARTHENWARE ARTI- 
CLES, 8. Gibson, Stoke-on-Trent. 
23,026. Stanp, TRESTLE, and Support, A. A. Thomas, 


rby 
23,027. Drituinac Rock, M. and A. G. Elliott and A. 
Fry, Sheffield. 
23,028. Weicuinc Macuines, J. and T. Greenwood, 
Manchestzr. 
— Srocxs and Digs, R. Hupfer, Newcastle-on- 
'yne. 
23,030. Tosacco Pires, T. B. Browning, London. 
23,031. CHILDREN’s MalL-carts, R. W. Allen, Black 
Heath, Staffs. 
23,032. WirE Matrressss, J. Edgar, Glasgow. 
23,033. Hosr, J. Cockburn, Glasgow. 
23,084. Door-Kgy Piva, E. E. Peel, London, 
28,035. Castors, A. Heath, London. 
23,036. Enve.opss, R. 8S. Armstrong, London. 
23,037. Gas EconomiserR, C. W. Preston, Hornsea, 
East Yorks. 
23,038. Reversinc Gear, W. Foggo, Andover, Hants. 
23,039. SELF-PROPELLED VEHICLE Frames, W. Foggo, 
Andover, Hants. 
23,040. Twistinc Meta Wikre, G. Giussani, 8. 8. Crisp, 
and H. Grice, London. 
23,041. CLEANING Paintep Surraces, C. H. Hargreaves, 
London, 
23,042. Tosacco Piprks, 8. Frank, London. 
23,043. ELECTRICAL RESISTANCE BALANCES, 
Fleming, London. 
23,044. Puzzite Apparatus, J. W. Gaze and T. Instone, 
London. 
23,045. Finisoinc Hosiery, W. Marchant, London. 
23,046. SpinpLE Vatvgs, A. J. Stannah, London. 
23,047. Supptyine Cuanoe for Corns, F. H. Berry, 
London. 
28,048. FiusHine Cisterns, R. W. McDonald, London. 
23,049. ATTACHING SasH-LINgEs to Sasues, E. Beckton, 
London. 
23,050. Hus Brake for Cycies, F. Rich, Crawley, 
Sussex. 
23,051. Cur.ine Prins, M. L. Ross, London. 
23,052. Bicycig, M. J. Thoma, London. 
“ Prope.itina Cycies, R. T. and A. M. Bull, 
mdon. 
23,054. Laprgs’ Skirts, B. C. Bernard, London. 
23,055. EXHIBITING ANIMATED PuotTocrarns, W. 
Starley and P. Dingley, London. 
23,056. CYCLE-WHEEL Huss, E. De Toni, London. 
23,057. Distnreciinc, A. Zimmermann.—{The Chem- 
ische Fabrik auf Actien vormals 8. Schering, 
Germany. 
23,058. TIRE-INFLATING Pumps, C. E. Henry, Liverpool. 
23,059. Printinc Woven Fapsrics, F. Steiner and Co., 
Limited, M. Handley, und 8. Taylor, Manchester. 
— Bakers’ Ovens, A. A. Anderson, Birming- 
am. 
23,061. Warser-pire Connectinc Pisces, E. H. E. 
Klause, Manchester. 
23,062. Brick Macuing, G. Nouvelle, London. 
23,063. OrGAN TRANSMISSION MecuH nism, A. A. M. 
Gavioli, London. 
23,064. Socket for Ratn-wateR Pipgs, T. A. Harris, 
London. 
23,065. HorsesHogs, J. G. Lemon, London. 
23,066. TELEPHONE Firg-aLarM, S. B. Apostoloff, 
mdon. 
23,067. Buckies for Lapi&»' Betts, A. G. Herbert, 
C. F. Crow, and F. R. Baker, Birmingham. 
23,068. ARMOUR PLatTsEs, B. H. Thwaite, London. 
23,069. Drivinc Sewinec Macuines, F. P. McGraw and 
G. H. Griffin.—(W. Naab, United States ) 
23,070. Securinc Opera Grasses, D. B. B. Béky, 
and A. and 8S. Laszky, London. 
23,071. Piaments, A. Stoop, London. 
23 072. SotpgRING ALUMINIUM, J. G. Slater, London. 
23,073. Screw Bo ts, E. Perrett, London. 
23,074. CHECKING MEASURED QuantitTiEs of Liquip, E. 
Hirchi, London. 
23,075. Biorrinc Pap, H. O. R. Kruper, London. 
23,076. LaNnTERNS for Tramcars, F. Vogeding, London. 
23,077. ApvusTABLE HANDLE Bars ‘ Cycies, W. 
Pattinson, W. Hewitt, and G. C. Wilsun, London. 
23,078. Latues, J. H. Weiss —(W. P. Preble, United 


J. A. 


23,079. ‘Urtiisation of Gases, &c., E. D. y Crooke, 
ndon. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 





608,568. Frep-water Reoutator ror Borters, A. 
Blechynden, Barrow-in-Furness, England. — Filed 
May 16th, 1896. 

Claim.—(1) In apparatus for regulating the inflow of 

feed-water to a bviler, the combination of « valve ) 

operated by a float Don the surface of the water in 
said boiler, with a valve seating a which is capable of 
longitudinal adjustment relatively to said valve by 
means of a screwed rod C working in a gland ¢ and 





ide papa 


“SG 
2 






screwed bracket cl on the shell J of said bviler, as 
herein described. (2) In So segyer for regulatiug the 
inflow of feed-water to a boiler, the combination of a 
valve ) operated bya float Don the surface of the 
water in said boiler, with a valve seating a which is 
capable of longitudinal adjustment relatively to said 
valve, said seating being provided with a port a by 
which a free inflow of feed-water may take place when 
the seating a is withdrawn sufficiently to uncover it, 
the valve } being prevented from following the seating 
a by the stops b!, as described. 


607,962. PowEkR-TRANSMITTING ARRANGEMENT FOR 
CompounD Steam Tursines, FE. Seger, Stockholm, 
Suweden.—Filed October 8th, 1897. A 

Claim.—In combination, the two steam turbine 

wheels running with different speed and placed side 

by side and on shafts which project in opposite 
directions from the casing, the pulleys ¢, f, with 
different diameters on said shafts and the two pulleys 


a 
the pulleys g being supported by the 
being fixed on the shaft i, to which the pots he 
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the two turbine wheels is to be transmitted, syp. 

stantially as described. 

608,779. METHOD oF AND APPARATUS FOR Repre. 
1nG Oxrpk oF Iron, A. Karyschel, &t. 
Russia.—Filed May 11th, 1896, 

Claim.—{1) The method of reducing oxide of iron 
which consists in dissolving it in a suitable molten 
slag and bringing this solution into contact with 

pe ome agent consisting of carbon dissolved in 4 

molten metal, thereby directly producing iron in g 

molten state, substantially as described. (2) In com. 

bination, the central chamber, the side chambers, the 
carbon chambers interposed between said central and 
side chambers, all of said chambers having continuoys 


(608,775 


Petersburg, 
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or communicating bottoms, the flues for the combus- 
tion gases communicating with the two side chambers 
with means for reversing the flow of gases, vaulted 
roofs over said central and side chambers, and air 
spaces over said roofs, substantially as described. (8) 
In combination, the central and side chambers, the 
interposed carbon chambers, gas generators, the air 
and gas regenerators, flues connecting said parts, the 
reversing valves in said flues, and the oxygen gene- 
rating retorts located within the air regenerators, 
substantially as described. 

608,818. CLoru-mEasuRING Macuine J. &. Windle, 

Worcester, Mass.—Filed July 26th, 1897. 

Claim.—A cylinder adapted to be rotated by longi- 
tudinal movement of the web of material to be 
measured, an interior shaft, gearing between the 
shaft of the said cylinder and said iutericr shaft, by 
which to rotate the latter shaft, a hollow shaft sur- 











rounding said interior shaft and providel with a 
flange, a measuring cylinder fixed on said hollow 
shaft and providei with a spiral groove and a spirally- 
arranged series of figures, and means co-operating 
with said flange to quickly move one of said shafts 
longitudinally, and thereby couple or uncouple said 
hollow and interior shafts as desired, combined with 
an indicating finger moved by said spiral groove and 
en with said figures, substantially as de- 
scribed. 


609,001. Construction or Meta Brinces, W. Beer, 
London, England.— Filed September 22nd, 18:7. 
Claim.—A bridge having a pair of double or balanced 
cantilevers, and an arch located above the plane of 


[609,001] 





the roadway, and occupying the space between the 
ends of the cantilevers, the ends of the arch abutting 
against the ends of the cautilevers, substantially as 
described. 


609,242. Harrow, G. W. Ream, Canton, Ohio.—Filed 
January 18th, 1898. 

Claim.—In a harrow, a side bar, a cross bar, a socket 

plate pivoted to the side bar and fitting over the cross 

bar, a tooth and tooth holder, the bolt thereof passing 





through the cross bar and socket plate, whereby the 
one bolt secures ther the tooth, socket plate, ani 





g, h, the endless belt passed about said pulleys and 








chester. 


23,009. Spanners, W. F. Nuthall, London. 





also about the pulleys on the shaft ends, and one of 


cross bar, substantially as described. 
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LWAYS AND THEIR WORK. 
F RENCH eg ae Rous-MARTEN. 

No, 1V.—LE CHEMIN DE FER DU NORD, 

aa my observations on the work done by the 
lway of France, I now come to the remark- 
ces of August and October in the current 
ome respects even eclipsed those of 
I recorded in Ture ENGINEER of 


ResuMING | 

j Northern Ral 
rman 

ble Pere in 0 
yeahs d June, — 
July nd 00 them absolutely into classes, it may 
thou regard them as illustrating three 

be 00 hases OF sub-phases of locomotive work :—(1) 
different e erage speeds with relatively light trains timed 

Highest ret: (2) ordinary fast and heavy expresses ; 

specially stional loads hauled at high speeds. In this 

ys ts Terie of the respective duties performed can be 
po easily viewed and more readily grouped for purposes 
of EE of these lists one run stands very promi- 

In the firs : de f Pari a ; 

‘forward. It was made from Paris to St. Quentin 
nently forw: in de luxe which is styled the ‘ Nord” 
the special train de f iy : : 
by . or sometimes the Paris-Cologne, or Paris-Berlin, 
rie St Petersburg express. It is timed to make the 

“3 yn 6 to St. Quentin without stop, a distance of 953 

- a - h. 42 min., 7.e., 102 min., the average booked 

7 od thus being 56°3 miles an hour. On July 29th and 

ae abet 16th I gave a description and diagrams of one 

bop fine run with this train. But on the later occa- 
bo the former achievements in respect of speed were 
completely eclipsed, although it should be noted 
that this was done with a much lighter load. It 
happened that about a week previously several 
iia i f trip with this 

English engineers had been taken for a trip 

saint train, running in its ordinary course. One of these 

gentlemen has since communicated to me‘his experiences 

on the occasion, to which he refers with the utmost 
enthusiasm. That journey to St. Quentin was made in 

9{ min., start to stop, for the 952 miles. And the 

yisitors were naturally much impressed. 

When I made the run about a week later I found the 
engineers of the Nord were most anxious to break their 
former record, and to do so, as before, without exceeding 
the limits of maximum speed prescribed in the regula- 
tions. It will be remembered that the limit of speed 
in ordinary express work is 120 kiloms.—74°4 miles—an 
hour. On special occasions and on suitable lengths of 
the road the limit may be extended to 125 kiloms., or 
77°5 miles an hour. No downhill “ spurts” at 85 or 90 
miles an hour are permitted, and such extra speeds can 
only be run in cases of special experiment. So all the 
gain of time has to be obtained up the banks and on the 
level. It is, in short, a case of sheer force, of pure engine- 
power unaided by gravitation. I may mention, however, 
that in certain special experiments I ascertained that the 
four-cylinder compound engines are not, even in mere 
speed capacity, inferior to any others that I have tested. 
It may perhaps save time and space if I here remind my 
readers that all my weights are given in English tons, 
all my train loads exclusive of engine and tender, all my 
distances in English miles, and all my speeds in English 
miles per hour. 

In this connection I venture to enter my protest against 
the inaccurate and unscientific practice so prevalent of 
quoting the weight of engine ol tender as the weight of 
the engine, and of reckoning the weight of the engine and 
tender as part of the load hauled. In the former case the 
absurdity is manifest when it is remembered that the 
weights of British express tenders vary from 25 to 45 tons, 
and that some of the lightest tenders are used with some 
of the heaviest engines owing to the water trough and 
pick-up scoop being employed. Thus a London and 
North-Western engine of the Greater Britain class; which 
weighs 52 tons, having a tender of only 25 tons, is made 
to appear smaller than another engine weighing only 
39 tons which has a 40-ton tender. And the error of 

including the weight of engine and tender in that of a 
train hauled is manifest when it is recollected that the 
weight on the driving or coupled wheels—that is to 
say, the adhesion weight—is not hauled, but itself hauls 
the engine. If this be doubted, the fact can easily be 
proved by trying an engine with the driving wheels raised 
from the rails. I suspect that the progress made would 
besmall. And the rest of the weight of the engine and 
tender is virtually part of the apparatus used for hauling, 
andnot part of the load hauled. I deal with these inaccura- 
cies because they are soconfusing and hampering when any 
comparison of work is attempted. The performance of 
an engine with a 200-ton train may seem highly credit- 
able until it is noticed that the engine and tender weighed 
be of this, leaving only 110 tons as the load really 
auled, 

Coming now to the run which I have to describe, I may 
mention in limine that the load was much smaller than 
on the former occasion, when two extra corridor coaches 
were taken, It was, in fact, the normal load of the train, 
and consisted of one 35}-ton bogie corridor saloon, one 
82-ton bogie dining car, one 233-ton bogie luggage van, 
one ordinary 9}-ton van, and a dynamometer van weigh- 
ing ll tons. Including weights, carefully estimated, of 
passengers, luggage, and stores, the load behind the 
tender was 114 tons 7 cwt. This, it will be observed, 
was 13 tons more than the weight of the East Coast 
Aberdeen racing train of 1895, and 44 tons more than 
ps of the West Coast racing train of the same period. 

n other words, the weight hauled was about 12 per cent. 
— than the East Coast, 63 per cent. more than the 
west Coast, racing load. It would be reckoned as 

11} coaches ” on the South of England railways. The 
engine was No, 2.166, of the same class as No. 2.161, which 
ao the former run, and which is described and illus- 
pk in Tae EnGrveEr on July 22nd and 29th and Sep- 
pr er 16th last; that is to say, it is a four-cylinder 
fea four wheels ne pe having 1890 square feet 

a er heating surface and 213 Ib. steam pressure. 
ae more, unfortunately, the trip had to be made 

er adverse conditions. Heavy permanent-way altera- 





tions were going on near Creil Junction, and still heavier 
at Ourscamp, the former involving a slack to walking- 
pace, and the latter nearly two miles of single-line working 
which necessitated a double crossing at walking-pace and 
slow speed along the single-line length. There were also, 
of course, the usual service slacks past Senlis Junction, 
Creil, Compiégne, and Tergnier stations, but these are 
normal, and I have made no allowance for them, any 
more than one does for the regular slacks past Bath, 
Peterborough, and Preston. But those two special slow- 
ings, amounting almost to three extra stops, come under 
a different category, and I shall deal with them later 
when illustrating the locomotive work actually performed. 
From this viewpoint, also, it should be noted that the 
train, instead of starting from the entrance to the Gare du 
Nord, as on the former occasion, had been backed up 
right to the buffer stops for convenience of luggage 
handling, and took departure from that point, passing 
slowly through the station, so that by the time the former 
departure point was reached more than half a minute 
had already been expended. These small periods count 
materially at high rates of speed. 

After a cautious start, speed was so rapidly attained 
that in two miles we were going 60 miles an hour, in 
three miles 70, and in four miles 71°38, at which pace we 
started the ascent of the long bank of 1 in 200, which ex- 
tends continuously for 13 miles with only the slight 
breaks of the short level stretches through stations. The 
full speed was sustained for some distance up this grade. 
Passing through Pierrefitte Station brought down the 
rate to 67°5, but then it increased again, still up 1 in 
200, until 69 was once more reached. Villiers Station 
again lowered the rate, this time to 65°4, but then it 
again recovered to 69, gradually sank to 65, but speedily 
rose once more, still all the while ascending the gradient 
of 1 in 200, and had reached 68 and was still increasing 
when the summit was attained. The average speed up 
the whole bank of 13 miles was just 67 miles an hour. 
This, it may be recollected, was the highest authenti- 
cated average start-to-stop speed of any run during the 
Aberdeen race, including uphill, downhill, and level 
travelling. In this case it was run up the same gradient 
as from Wood Green to Potter’s Bar, or Bedford to 
Leagrave. 

Descending the falling gradient which begins at 28 
kiloms., near Survilliers Station, and extends for nearly 
13 miles, a high rate of speed was run, the authorised 
limit being soon attained, and then maintained for several 
miles. But the driver, Harsin, kept a firm hand, and 
would not allow the engine to rush ahead at anything 
like the full velocity of which it was capable. There 
was the usual slight slack passing the Senlis Junction, 
near Chantilly, and a more serious retardation at Creil, 
where the line to St. Quentin diverges from that to 
Calais. A short distance beyond Creil some heavy re- 
pairs to the permanent way were in progress, and speed 
had to be reduced to little more than a walking pace. 
Thenceforward, for 60 miles, the line is either on a dead 
level or on a rising gradient, so we could hope for no aid 
from gravitation in recovering our full speed. 

However, our pace steadily mounted until we had 
reached 70, 73, and finally 75 miles an hour, going all the 
while on the level or slightly up hill. Having attained 
this speed, we sustained it unswervingly for thirteen 
consecutive miles, along almost a dead level, but with a 
tendency to ascend slightly. The same rate would have 
been maintained for fully seven miles more but for the com- 
pulsory slack at Compiégne Station. We had recovered 
to 70 miles an hour when we reached the most formidable 
obstacle of all — the permanent-way alteration at 
Ourscamp, which compelled single-line working for nearly 
two miles. Unluckily, too, it was our own track which 
was “up,” so we had to cross over to the other line at a 
walking pace, travel slowly along the “ wrong ” line, and 
then cross back again at a snail’s pace, picking up and 
dropping a ‘pilot man” at each end of the disturbed 
length. I need not point out to anyone acquainted with 
railway work how serious a detention this would involve. 
As a matter of precise calculation the two delays lost us 
6 min. 41 sec. This I deduce by taking the time occu- 
pied in travelling over the distance during which speed 
was reduced, and comparing it with that occupied in run- 
ning the same distance just previously over similar 
gradients. 

After this serious check, speed was once more regained 
and kept at 72 to 75 miles an hour for ten miles until 
interrupted by the service slack through Tergnier Station 
and Junction. And now came a very interesting feature 
of the performance. An ascent at 1 in 333 followed for 
ten miles continuously, practically the same as from 
King’s Langley to Tring. Starting this rise at 40 miles 
an hour—passing Tergnier—our speed rose persistently 
and evenly throughout the ten miles until at the top of 
the bank we were going at 70 miles an hour, with the 
speed still rising at Essigny summit. It only increased 
slightly down the four miles of similar descent that suc- 
ceeded, as we were much before our time and had to 
‘ease ;”’ in fact, the last two miles to the stop at St. 
Quentin were run without steam. 

Reviewing the whole run, the following points are note- 
worthy:—(1) The entire run of 953 miles was done 
from start to stop in 91 min. 52 sec. (2) From 
platform end to platform end was run in 90 min. 35 sec. 
(3) The absolute loss of time through permanent-way 
alterations and single-line working equivalent virtually to 
three stops, was 6 min. 41 sec., thus leaving 85 min. 11 sec. 
as the actual net time of the journey, representing an 
average speed of 67°4 miles an hour start to stop. (4) 
Or, if we take it another way and cut out both of the 
lengths over which the dynamometer and speed-recorders 
showed special reduction of speed, the remaining distance 
of 814 miles was done in 72 min. 31 sec. start to stop, or 
at an average speed of 67°4 miles an hour. (5) No allow- 
ance or deduction is made for the regular service slacks 
at Senlis Junction, Creil, Compiégne, or Tergnier, although 
these represent in the aggregate a considerable loss, quite 
four to five minutes. 








In comparing this performance with those of the Aber- 
deen racing trains, which averaged 66 to67 miles an hour 
from start to stop, it must be borne in mind that the 
British trains were not limited as to maximum speed, and 
attained over 85 miles an hour down hill, whereas the 
speed of the French was strictly limited to 77°5 miles an 
hour, and did not exceed the prescribed limit. This 
makes the run all the more meritorious from the point of 
view of locomotive work accomplished. 

In the next place, I proceed to deal with three journeys 
of the ordinary fast expresses made in the regular 
course with moderate loads. 

First let us take the Calais-Basle express, which ran 
during the past summer, and which was timed to do the 
773 miles between Boulogne and Amiens every night, in 
84 min., or at an average speed of 55°3 miles an hour. 
The train from Calais was due to start at 12°50 a.m., but 
owing to the late arrival of the boat from Dover with the 
London passengers, we did not get away from Calais 
Pier until 1.28.56 a.m., or nearly 39 min. late. There 
remained, consequently, considerable scope for making up 
time. The engine was No. 2.166, one of the same type as 
in the preceding case—Terby, driver—and the load behind 
the tender was eight vehicles, including a 32-ton dining- 
car; the total was 134 English tons. 

A very smart start was made, Calais Ville being passed 
at full speed to give us a “rush” at the long bank of 1 in 
125, which begins three miles from Calais and extends for 
eight miles to the summit at Caffiers. We were ascend- 
ing it at a steady 50 miles an hour when, about half way 
up, speed had to be reduced to 20 miles an hour for nearly 
a mile owing to road alterations and single-line working. 
This, of course, spoiled the record so far as the bank 
climb went. A fast descent was made on the opposite 
side of the hill, but another “ gable” at 1 in 125 had to 
be climbed, and so the 25} miles from Calais to Boulogne 
occupied 28 min. 51 sec., nearly eleven miles of the 
distance being on an up grade of 1 in 125, and about 
3 min. being lost through the delay mentioned above— 
the exact loss could not be ascertained owing to the 
darkness of the night, which hid the kilometre posts. 

Starting afresh from Boulogne we had reached 60 
miles an hour on the level in less than 1} mile. A slight 
ascent at 1 in 1100 to 1 in 580 followed, and up this 
grade the speed steadily rose until 70 miles an hour was 
reached by the time that the ascent changed to the 
steeper grade of 1 in 135. This bank extends for four 
miles. It brought down the speed to 55°3 miles an 
hour, which then was steadily sustained to the summit, 
and it should be noted that this rate, maintained up 1 
in 135, was the prescribed average for the whole journey. 
After touching 70 miles in the following descent we settled 
down to a steady rate of about 66 miles an hour, which 
was persistently adhered to along the 60 miles of virtually 
level road which succeeded, the speed never going above 
68 or falling below 63, except on one occasion, when it 
was down to 60 for a few seconds approaching a station. 
At St. Roch, a mile short of Amiens, another bad 
permanent-way slack was encountered, the 76} miles 
from the Boulogne start to this point—almost a stop— 
having been run in 70 min. 53 sec., representing an 
average speed of over 64 miles an hour. Owing to this 
hindrance the last mile into Amiens occupied 3} min., 
so that the total time for the 774 miles from Boulogne 
was 74 min. 23 sec. instead of 72} min., as would have 
been the case but for the check at St. Roch. The run, 
nevertheless, was a very fine one, for if must be remem- 
bered that the load would have been reckoned as 13} 
coaches on the South of England railways. Also, the 
engine made up 9 min. 37 sec. on a run timed at 55:3 
miles an hour, and this without exceeding a maximum of 
70 miles an hour. 

The journey of the corresponding train in the opposite 
direction calls for less remark, though a very creditable 
performance. The load was about four tons heavier, 
owing to extra luggage, but the composition of the train 
was identical. The engine, No. 2.141, was one of Sub- 
class III. of the four-cylinder compounds, which have 
slightly smaller boilers and fire-boxes than the Sub- 
class IV. engines, and have six-wheeled tenders instead 
of the double-bogie ones. The train arrived at Amiens 
from Laon with such exasperating punctuality that 
it was not feasible to delay departure long enough to 
allow much of a margin for running under time; 
accordingly, the driver, Dupiere, contented himself with 
keeping up a steady but sufficiently rapid pace through- 
out, and bringing his train into Boulogne-Ville a minute 
before time, having done the distance in 77 min. 29 sec., 
or at the rate of just under 60 miles an hour from start 
to stop. There was, however, a loss of two minutes, 
directly after starting, through the permanent way 
repairs at St. Roch. As an “ everyday” performance 
in the ordinary course this seems to me to take high 
rank, 

Yet one more of a similar type may be briefly in- 
stanced. The 10.30 a.m. express, Paris to Boulogne, is 
allowed exactly three hours travelling time for the 
158} miles, the same distance as from Euston to Crewe. 
There is a midway stop of twenty minutes at Amiens for 
déjeuner, which, of course, I have excluded. In this case 
the engine was No. 2.161, a four-cylinder compound of the 
largest four-coupled type, Sub-class IV., driver Barathon, 
and the load was eleven vehicles, weighing in all 145 tons, 
equivalent to 14} South of England coaches. The 
running was made in the ordinary course without any 
special acceleration. But what actually happened was 
this:—The train, which was timed to run to Amiens, 
812 miles, in 90 minutes, or at 54°5 miles an hour, 
was six minutes late in starting owing to station delays, 
and reached Amiens 1 min. 2 sec. before time. Thus the 
run of 813 miles was made in 82 min. 58 sec., or at the 
average rate of 59'1 miles an hour. That is the way they 
do things on the Chemin de Fer du Nord. No extra 
speed was run downhill, but a rate of 62 miles an hour 
was persistently maintained up the ascent of 1 in 200 to 
near Survilliers, and that was how the ground was got 
over. A very bad double slack for relaying, near St. 
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Denis, four miles out of Paris, and the same one as in 
former instances near Creil, caused a total delay of 
8 min. 45 sec., so that the net time for the 81} miles was 
79 min. 13 sec. 

The rest of the journey to Boulogne was done under 
easy steam, as the train was before time. The 54 level 
miles from Ailly to Etaples were covered at an even speed 
of 60 to 62 miles an hour, and Boulogne-Ville was 
reached in 83} min. from Amiens, 76} miles, or 63 min. 
under time. 

I come now to aseries of very remarkable performances 
on the part of these engines, the four-cylinder four-coupled 
class, with exceptionally heavy loads wholly without 
pilot assistance. One of special merit was done with the 
tast express from Lille, by engine 2.164, driver Delvoye. 
The train consisted of eleven vehicles, including six of 
the splendid new corridor bogie coaches built for that 
service by the Chemin de Fer du Nord, and weighing 
81 tons each, also a 32}-ton dining car, the total weight 
behind the tender being 270} English tons. This train, 
the 7.55 a.m. from Lille, is timed to do its final run into 
Paris, viz., from Longueau, 79 miles, in 90 min., or at 
52°6 miles an hour. The start is made on an ascent at 
1 in 333, which continues virtually unbroken for 25 miles, 
the steepness, however, increasing to 1 in 250 toward the 
summit nearGannes. The distance up that gradient was 
covered in 28 min. 59 sec., with 270} tons behind the 
tender. After full speed was once reached it never fell 
below 51°6 miles an hour, indeed only once below 
52, and it increased to 55 up the 1 in 250 toward the 
summit. The subsequent descent at a like grade to Creil 
was chiefly run at 65 to 69 miles an hour, the latter being 
the maximum. There was the usual slack to walking- 
pace over the Creil relaying, so that the ascent of the 
thirteen-mile bank of 1 in 200 had to be started at “‘ dead- 
slow.” Nevertheless the driver managed to get his 
speed up to 44 miles an hour in little more than a mile, 
and then he persistently improved it to 46, 48, and 50, 
which latter then became the regular rate up the 1 in 200, 
and was maintained to the summit excepting for a drop 
to 48 passing Survilliers Station. Such work speaks for 
itself. 

Of the subsequent descent to Paris I need say little, 
save that no extreme speed was run, 70 miles an hour 
—for only one mile—being the highest. The train was 
stopped by signal just outside the Gare du Nord, Paris, 
having made the run of 79 miles from Longueau to that 
pointin 86 min. 8 sec., with a load of 270} tons, the distance 
being 2} miles farther than from Peterborough to King’s 
Cross, and the road much heavier, as can be seen from 
the gradient diagrams on page 277, September 16th. 

With another engine of the same class, and with a train 
load of about the same weight, eighteen coaches, the 
express from Calais, which connects with the 9 a.m. from 
London, started from Calais-Ville 16 minutes late, owing 
to time having been lost between London and Dover. It 
stopped at four stations, being detained 10} minutes over 
the allotted time, making it 26} minutes to the bad inall. 
It took on two extra coaches at Amiens, making the total 
load twenty, weighing 290 tons, and it ran into Paris a 
minute before time. The train is booked to run a mile 
farther than from Manchester to Euston in 21 minutes 
shorter time than the quickest timing for the English 
journey, and did it in 27} minutes under time with a 
load of 270 to 290 tons over a far heavier road. The 
speed up the eight-mile bank of 1 in 125 was 42 to 43 
iniles an hour, and the maximum in the descent was 73 
miles an hour. The 49} miles from Boulogne to Abbe- 
ville occupied only 52} minutes, the lowest speed up the 
1 in 130 being 45 miles an hour, and the 28 level miles 
from Abbeville to Amiens took 31? minutes. In spite of 
the increased load from Amiens and the “ gable” that 
had to be climbed over—including a virtually continuous 
ascent at 1 in 333 and 1 in 250 for 25 miles, up which the 
speed never went below 53 miles an hour—the distance 
of 50 miles from Amiens to the stop at Creil was run in 
the very quick time of 52min. 19sec. Ascending the 
13 miles of 1 in 200 after the stop at Creil, the speed 
kept persistently up to 50 miles an hour, and Paris was 
reached, a minute before time, in 33 min. 23sec. from 
Creil, the distance being 31} miles, and 13 miles of that 
being on a rising grade of 1 in 200. Here, again, the 
work may be left to tell its own tale. 

Yet another fine run with an engine of the same class, 
and with a load of 260 tons, was made on the 9 a.m. 
train from Paris, which is timed to do the journey to 
Calais, with four stops, in 29 minutes less than the 
quickest timing from Euston to Manchester, the latter 
being a mile shorter distance over a far easier road. In 
this case Creil, 313 miles, was reached in 34 min. 4 sec. 
from Paris, the last few miles being run quite slowly as 
the train was before time. The next 50 miles to Amiens 
occupied only 54min. 2sec., in spite of two relaying 
slacks and a long ‘‘ easing” down, the train being some 
minutes in advance of booked time. 

And now came for once what the officials termed wne 
marche trés mauvaise—a “ very bad run.” It will be 
instructive to see the sort of thing that is deemed “ very 
bad” on the Northern Railway of France. Shortly after 
starting from Amiens it was observed that the engine was 
not working wel], and ultimately it turned out that one 
of the tubes was leaking badly into the smoke-box. It 
was decided, however, to push ahead, and to endeavour to 
get through to Calais. The time allowed for the 28 miles 
to Abbeville was 33 min. = 50°9 milesan hour. The actual 
time taken by this partly crippled engine, with a load 
increased to 280 tons, was 31 min. 40 sec. Abbeville to 
Boulogne, 493 miles, was done in 58 min. 28 sec., as 
against the 58 min. allowed, a loss of less than half a 
minute, and the final run to Calais-Ville, 254 miles, for 
which the time allowed is 82 min., was accomplished in 
31 min. 45 sec. Thus the engine actually gained 1 min. 
7 sec. between Amiens and Calais with that huge load 
and with a badly leaking tube. 

Yet one more trip with these engines must be briefly 
noticed. It was that of the Cologne-Brussels-Paris fast 


final run—that from St. Quentin to Paris, 95} miles—in 
the even two hours, giving a speed of a fraction under 
48 miles an hour. It was a very heavy train of twenty 
coaches, including several German six-wheelers, and 
weighed 274 tons. The engine was No. 2.124, one of 
Sub-class II. of the four-coupled four-cylinder compounds, 
differing from the latter sub-classes mainly in having — 
199 lb. of steam pressure instead of 213 lb. The lengt 
of single-line working near Ourscamp and Ribécourt, 
where heavy repairs were proceeding, and the other 
relaying check near Creil, impeded the run as they did that 
in the opposite direction, described earlier in this article. 
Nevertheless, the train ran to a point just outside the 
Paris terminus, where it was stopped by signal, in 1 hour 
53 min. 25 sec., and arrived at the Gare du Nord a minute 
before time, 1 hour 55 min. exactly from St. Quentin. 
Here again the excellence of the work is self-evident. 

It only remains to deal with a very remarkable run 
made by one of the ten-wheeled six-coupled four-cylinder 
compounds described by me on page 77 of this volume of 
Tur ENGINEER. On page 101 I gave specimens of some 
admirable work done by this type. But all were eclipsed 
by this later achievement. The train was the 1.15 
express from Paris to Lille, which conveys third-class 
passengers, and is timed to its first stop, Longueau, 79 
miles, in1 h. 40 min., or at the rate of 47°4 miles an 
hour. The engine was No. 3.154, of the class mentioned, 
Collin driver, and the load consisted of 24 coaches, 
conveying over 700 passengers, the total load behind the 
tender being 340 tons. We were 4 min. 14 sec. late in 
starting owing to an additional coach having to be put 
on at the last moment, but the speed was very quickly 
got up and had reached 53 miles an hour before the end 
of the third mile. We met with a stroke of bad luck, 
however, being stopped dead by signal just eight miles 
out of Paris, that distance having been run in 11} min., 
start to stop. Getting the road clear again after 1 min. 
17 sec. delay, we found ourselves at the foot of the 
12-mile bank of 1 in 200 without the advantage of a down- 
hill “spurt” to give us a “friendly lead.” We were 
well on the bank at the stoppage, and had to get away, 
with 340 tons, on the up grade. Yet in less than two 
miles from the dead stop we were going at 40 miles an 
hour, and our rate persistently improved until we reached 
47 miles an hour, at which point we kept steadily until 
the summit was surmounted. I cannot remember any 
other instance of such up-grade work as this. 

Descending toward Creil the big six-coupled engine 
ran along very easily and smoothly at 66 to 68 miles 
an hour. After the customary easing past Senlis Junc- 
tion and through Creil Station, and the dead slowing 
over the relaying works beyond Creil, the 23-mile bank, 
mostly at 1 in 250, had to be faced. Here the speed was 
wonderfully steady and even, keeping persistently at 48 
to 51 miles an hour. During the last length of 1 in 250 
it rose slightly above 51, and on the final stretch of 1 in 
300, near the top, it had attained 52, and was still 
rising when the summit was reached. Down hill after 
Gannes no higher rate than 66 miles an hour was run, 
but that was sustained very easily and smoothly. A 
signal check at the bifurcation brought down the speed 
to 10 miles an hour, but Longueau was reached 1 min. 
12 sec. before time in spite of all the delays and the 
enormous load. The inclusive time was 94 min. 34 sec. ; 
the actual travelling time, 93 min. 17 sec.; the net time, 
88 min. 40 sec. 

Returning that afternoon with the same engine, draw- 
ing the 5.17 p.m. train from Amiens—connecting with the 
11 a.m. from London—which is booked at only 47°5 miles 
an hour to Paris, 1 hour 43 min. being allowed for the 
81} miles so as to afford a margin for making up time in 
case of boat delays, we were somewhat unlucky in the 
train arriving punctually at Amiens, and in the load being 
only fifteen coaches, weighing 201tons. It was therefore 
child’s play for that engine ascending the banks, and the 
only point worth noticing is the fact that making a short 
spurt before easing off for Paris, the huge six-wheel 
coupled engine ran very easily for several miles at 71 to 
73 miles an hour. During the last few miles into Paris 
we had to slow down, being much in advance of booked 
time, though we started from Amiens seven minutes 
late, and ultimately we came toa halt in the Gare du 
Nord at 6.55, five minutes before our proper time, the 
run from Amiens having been made under easy steam in 
91 min. 20 sec. 

Here I must stop, so far as my records on this line are 
concerned, though my list of good performances is by no 
means exhausted. I desire to say most emphatically that 
I do not assert, and never have asserted, that no British 
engine has done or can do work so good as that which I have 
recorded in the case of these French four-cylinder com- 
pounds built by M. de Glehn. I simply say that I have 
never seen it done, or heard authentically of its being 
done. Ihave recorded only my own personal experiences, 
and I shall be most happy to record equally fine work by 
British locomotives so soon as it shall come under my 
notice. Indeed, as an Englishman, it will give me all the 
more pleasure to record the triumph of my own a 
—when I see it. I have been asked why the Frenc 
engines should beat the English. I do not say that they 
do. Isimply record what I have seen done by each. But 
if such be the case the reply is obvious : Because of greater 
power. I have further been asked if I mean to say that 
the French engines are more powerful than the British 
engines. My reply must be that they certainly are so 
nominally, and that their work seems to correspond with 
their nominal power. 

Most British express engines have only 1100 to 1300 
square feet of heating surface in their boilers; a few 
have 1400, and still fewer 1500. The French engines 
have 1890 to 1950, and the new ones on the Eastern 
line 2200. Most British engines have 150 lb. to 160 lb. 
of steam pressure; a few 170 lb. to 175 1b. One has 
200 lb. The French engines have 213 lb., the new 
Eastern ones 227 lb. The British engines have two 
cylinders, each 17}in. to 19}in. diameter; the French 


20°9in. to 21°6in. Observe how great a gi 

It is quite true that vast heating surface tfc 
pressure and large cylinder capacity may wae i 
portionate efficiency should the design be 8 Pto, 
this case the results are proportionate to the » biti 
means employed. Power 

Once more I desire to express my cordial ackn, 
ment to M. de Bousquet for the courteous faciliti Owed 
every case, afforded me for the prosecution of Ss he 
gations. I have also to acknowledge the greek, TD veg, 
and assistance which I received from other ha 
connected with the engineering staff of the Che eltey 
Fer du Nord; above all, from M. Jacoupy and Bud 
but also from MM. Poupée, Pellieux, Poigg, ud 
Channeur. Without exception, they left nothin . ad 
to ensure the completeness of my results, and, lew 
to promote my personal convenience and comfort 
performance of my task. Me 

It is interesting to remember that M. de Glehy 
designer and builder of the splendid engines whose. te 
I have recorded, is an Englishman by birth, | , bir 
an extract from a letter I have recently received fn 
him. He says :— 

‘All the French lines have now the four-cylinder compound jy» 
express engines in greater or less numbers. ‘The Nord, the Ne 
Paris, Lyons, and Mediterranean, the Ouest, and the kg mu 
adopted the six-coupled type as well. The Baden lines are won 
by these engines—running the heavy fast trains up to 9 ij 
per hour regularly, It was for these lines, indeed, that | q re: 
the first of the six-coupled type. The Gotthard ex ned 

unds of the same type built ¢ 
so ordered some twen engines ¢ 


worked by four-cylinder com 

Winterthur ; Roumania has 

the same general type. I do not think that I exaggerate in sayj 
that up to the present time there are on the Continent some tt 
or four Rests st four-cylinder compounds running or being bait 
of the type or principle I introduced for the Nord some ten Year, 


ago. 

‘I should like to take this opportunity of stating m 
for designing this type. On the ( Continent we on pl. 
wanted to build more and more powerful engines, being at ty 
same time considerably limited by the weight allowed us, }j 
and more powerful boilers meant more weight; the compound 
principle allowed me to use the steam more economically, and th, 
was equivalent to having a larger boiler without more weight, | 
maintain that for the same total weight I can build a foy. 
cylinder compound express or six coupled engine 15 to 20 per cent, 
more powerful than an ordinary engine can be, having the snp 
total weight. High pressure can be better utilised with Ordinary 
slide valves, for the high-pressure valves are half equilibrated 
having on them the full pressure and under them the receiver prs 
sure. The whole work of the engine is better distributed over th, 
whole engine, and you can give all the working parts proportin. 
ately much larger wearing surfaces. This it is, coupled with why 
I have first said about the valves and what I say further on sho 
the counterbalancing, which makes these engines require 0 littl: 
repairs, in spite of the multiplication of parts and seeming comp. 
cation. Increased attention is rightly being paid to the balaniy 
of the revolving and reciprocating parts; the four-cylinder enging 
are far and away above all others in this respect, as long, of course, 

ou keep the coupling rods. Being able to work with direct stean 
in = the four cylinders the starting is exceptionally certain ani 
rapid. 

“You see I have not said anything about fuel economy; this point 
is, of course, of some importance, but is generally of much less tha 
that of power, steadiness of running, and repairs, Of course, thew 
engines are somewhat more costly to build, but not as much mor 
as one would think at first sight, and less so than some of the 
simple engines—non-compound—which have been built to use high. 
pressure steam with Corliss valves or reducing valves,” 

In asubsequent paper I hope to enable you to publish an 
illustration of the ten-wheeled type of four-cylinder com- 
pounds—Nos. 3.121-3.170—and diagrams, «c., of perforn- 
ances referred to in this article. 








THE IRON AND STEEL INSTITUTE. 
No, VII, 

At the close of our notice, No. VI., it was announced 
that the proceedings of the members taking part in the 
excursions grouped as B would appear in due cours, 
and some space will now be devoted to that subject. 
The excursions arranged for this group were to extend 
from August 28th to 31st, and were regulated in accord- 
ance with the following itinerary, which will be readily 
followed by reference to the sketch map on page 489:— 
August 28th, 11 p.m., departure from Stockholm ; August 
29th, 4.50 a.m., arrival at Laxi; 7.30 a.m., breakfast, by 
invitation of the Lax’ Bruks Aktiebolag ; 8.50 to 10.) 
a.m., visit to the Lax’ Ironworks and the Lax: Cellulose 
Factory; 10.30 a.m., departure from Laxa; 11.15 am, 
arrival at Degerfors; 11.15 a.m. to 12.45 p.m., visit to the 
Degerfors Iron and Steel Works; 12.45 p.m., lunch, by 
invitation of the Striémsniis Jernverks Aktiebolag; 
2 p.m., departure from Degerfors ; 2.45 p.m., arrival at 
Bofors ; 2.45 p.m. to 5.15 p.m., visit to the Bofors Tron 
and Steel Works and the Bofors Ordnance Factory; 
6 p.m., dinner, by invitation of Aktiebolaget Bofors 
Gullesine; 8.15 p.m., departure from Bofors; 110 
p.m., arrival at Filipstad. August 30th, 8 a.m., break 
fast; 9 a.m., departure from Filipstad; 11 a.m., arrival 
at Hagfors; 11 a.m. to 1 p.m., visit to the Hagfors Iro 
and Steel Works; 1 p.m., lunch, by invitation of the 
Uddeholms Aktiebolag; 2 p.m., departure from Hagfors 
for Munkfors, and visit to Rada Cellulose Factory on the 
way; 3.45 p.m., arrival at Munkfors; 3.45 to 5.15 pl, 
visit to Munkfors Iron and Steel Works; 5.30 p.m., dinner, 
by invitation of the Uddeholms Aktiebolag ; 7.30 p.. 
depart from Munkfors ; 10.50 p.m., arrival at Filipstad. 
August 31st, 8.30 a.m., breakfast; 10.40 a.m., departure 
from Filipstad ; 11.18 a.m., arrival at Nykroppa, followed 
by visit to Nykroppa Iron and Steel Works, and lunch, 
by invitation of the Storfors Aktiebolag; 3 pls 
arrival at Persberg; 3 to 5 p.m., visit to Persberg 
mines; 5.30 p.m., dinner, by invitation of the Persbergs 
Grufve-Aktiebolag ; 8.16 p.m., departure from Persberg. 
September 1st, arrival at Gothenberg, but those desirous 
of returning to Stockholm or proceeding to Christian's 
could leave the excursion party on the way. : 

The excursion party numbered forty, of which 
were Swedish members, including the able and courteous 
director of the excursion, Mr. Kjellberg ; honorary sect 
tary of the Reception Committee of the Jernkontor, Mr 








express, due in Paris at 6 p.m., and timed to make the 





have four, two of 13°4in. to 13°8in. diameter, and two 


A. G. Svedelius, Governor of the Province of Orebro 
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5, oe of the local executive committee; and 
Me, other gentlemen connected with the works that 
tobe visited, all of whom were ever ready to give in- 
pets tion ab all times, which greatly added to the better 
torrcistion of the various operations that under the 
Hee ies of circumstances had to be but hurriedly, too 
oe ly inspected. The thirty visitors included twenty- 
ot from Great Britain, who were headed by Mr. William 
wvhitwell, the treasurer; Mr. G. J. Snelus, vice president; 
i Mr. H. G. Graves, representing the secretary of the 
at and Steel Institute ; whilst America and Germany 
on" had a representative. : ; . 
. The party was accommodated in a train of five sleeping 
gaches, which served as a travelling hotel until the end 
¢ the excursion, although opportunity was given for 
of tthe nights at Filipstad in the chief hotel of the 
P Jace, “and a few members availed themselves of this 
thoughtful provision on the part of the hosts. The train 
was amply su pplied with light refreshments, which were 
freely distributed gratis in an extemporised refreshment 
coach in the front part of the train, and furnished a 
feature highly appreciated by many of the party. This and 
other trains used during the excursions were placed at the 
disposal of the party free of charge by the State Railway 


Department, by the Nora-Karlskoga and the Mora- 
Wenern Railway companies, and by the Uddeholms 
Aktiebolag. 


In addition to all this, each member taking part in the 
excursion was provided with tickets and labels indicating 
the excursion to which he belonged, the number of his 
coach, and the number of his berth in the coach ; and as 
the trains and coaches were distinctly and prominently 
labelled, all confusion was avoided, so all was in order at 
the time for departure, and leaving Stockholm at eleven 
o'clock on August 28th, the first part of the journey of 
(ioup B—142 miles—was performed during the night in 
5 hours 50 min., Laxa being reached at 4.50a.m. The 
excursionists being up betimes, were summoned punc- 
tually at 7.30 to a sumptuous repast, modestly called 
breakfast, provided at the Station Hotel by the Laxa 
Bruks Aktiebolag, and, having done justice to this dis- 
display of hospitality, they proceeded to work, and were 
divided for this purpose into groups to facilitate the 
inspection of the various undertakings of this company. 
A commencement was made at the cellulose factory, in 
which over 2500 tons—reckoned as dry weight—of wood 
pulp, for paper making, is produced annually, 
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ROUTE SKETCH EXCURSION 8B. 


The wood to be pulped, well-seasoned pine, arrives at 
the works in the form of logs at least 4in. in diameter 
and about a yard long, which are delivered down a 
shoot at one end of a busy, crowded shop, where the 
preliminary mechanical treatment is effected. This 
treatinent comprises the removal of the bark by means 
of revolving knives, against which the logs are held and 
turned by hand ; the barked logs are thrown on an in- 
clined trough, down which they slide, and are overhauled 
by a man who removes knots by boring them out by 
means of machine augers, near which he stands; _ the 
logs at this stage pass to youths, who trim off any bark 
still adhering, and any resinous patches, and pass them 
on to a man attending a machine with a gaping hopper, 
into which the logs are thrown in rapid succession, and 
as rapidly disappear with a grunting, thumping noise, 
and fall below in irregular fragments, which in turn are 
elevated to the upper end of a long inclined revolving 
cylindrical sieve with }in. holes. 

The fragments passing through, that is almost all, 
are then conveyed to the next department. This is a 
room accommodating colossal drums of riveted wrought 
iron plates, lined with sheet lead 3in. thick, measuring 
about 24ft. long by 12ft. in diameter, and supported on 
hollow cast iron trunnions; they hold about three tons of 
stufl. The broken wood is charged into these along with 
solution of calcium bisulphite, and is boiled under 
Pressure by means of 70 lb. steam admitted through 
the trunnions for fourteen to sixteen hours, the drum 
being revolved at the rate of about five revolutions a 
minute to keep the mass agitated. 

The disintegrated and bleached mass when discharged 
from the drums is elevated into an adjoining mill, which 
presents all the appearance of an ordinary paper mill; 
and, in fact, the treatment the pulp is submitted to at 
these works is quite similar to that followed in the 
manufacture of paper. The chief precaution observed 
1s thorough washing, the removal of foreign matter 





and unattacked wood, by means of various fixed screens ; 
the white pulp is then passed through distributors on to 
the wire cloth under pressing rolls, over steam-heated 
drying cylinders, between finishing rolls and circular 
cutters, ultimately being delivered in sheets of fairly 
dense, though coarse-grained, laminated white board, 
about th of an inch thick, with 10 per cent. of water, 
and a silky lustre. In this form it is packed into bales, 
familiar to any who have visited the docks, and sent off 
to places where freights are high; whilst, where the 
freight is of less consequence, or if the consumer prefers 
a less dense raw material, the steam drying and finishing 
is dispensed with, and the felted sheets are simply 
pressed dry. In this form the pulp contains 50 per cent. 
of water, is cheaper, and is more readily worked up than 
the denser product. The power in these works is 
obtained from turbines from the river in the immediate 
vicinity, whilst the steam is raised in a bench of tubular 
boilers, fired with peat, the wood offal of this works, 
and sawdust from a neighbouring sawmill. An im- 
portant adjunct to this factory is the sulphite plant, 
in which sulphur is burnt in a shallow furnace, and the 
sulphurous acid that is evolved is cooled by passing 
through coils of pipe in a water tank. It is then forced 
by a fan up a wooden tower packed with limestone, and 
down which a stream of water trickles. By skilful 
adjustment there is no loss of sulphurous acid in the 
escaping carbonic anhydride, and a fairly saturated 
solution of calcium bisulphite is obtained, quite ready 
for immediate use in the disintegrating and bleaching 
drums. It is noteworthy that at these works there were 
none of the evil-smelJling odours of putrefaction such as 
were observed at the Skutsiir wood pulp mills of the 
Stora Kopparberg Company, this being probably due to 
the fact that the sulphate used in the latter works was 
replaced by sulphite at Laxa, and this acting as a dis- 
infectant arrests putrefaction. 

The consumption of timber in these pulp mills is very 
great, and of good timber too; in fact, a ton of the 
high-class pulp produced at these works requires no less 
than 280 cubic feet of growing timber, which is produced 
in quantities of about 50 cubic feet per acre; it is 
therefore not surprising to find that the Laxa Bruks 
Aktiebolag owns its own forests, and as a matter of 
fact it has estates extending over some 61,000 acres 
of land, which is well timbered, and includes large and 
small lakes that provide excellent water, and the 
necessary water-power in abundance, although the 
latter is not so centralised as would be desired. There 
are about 160 farms scattered about the estate, and 
most of the tenants cut wood and make charcoal from 
the portions not of use in the saw or pulp mills. 

Moreover, railway and canal communication has been 
freely introduced by the company over its estates, 
upon which it has also two saw mills, with an 
annual output of some 1200 St. Petersburg standards 
of boards, battens, and deals; but these mills were not 
visited owing to the limited time at our disposal; in 
fact, this company, like many others of the Swedish 
enterprises we have noticed, does not restrict itself to 
the timber industry, but also has ironworks, to which 
the excursionists were next conveyed by train. 

The irorworks of this district are of some antiquity, 
being originally established by Royal Charter, dated 
December 11th, 1643, when blast furnaces and hammer 
works were erected by Anton von Boij; but in 1787 the 
Laxa estates passed into the hands of Mr. Elias 
Strokirk, and continued in the undivided possession of 
the same family until 1872, when all the works and 
the estates were taken over by the present company, 
in which, however, eleven-twelfths of the shares are still 
held by the descendants of Mr. Elias Strokirk. 

At the present time the ironworks consist of a char- 
coal blast furnace, of bloomeries with nine Lancashire 
furnaces, rolling mills, a wire mill, and nail factory; these 
are scattered over the estates, having been located where- 
ever an available water power was accessible, and pro- 
duce annually some 6500 tons of charcoal iron rolled into 
bars, rods, hoops, &c. 

The blast furnace is 50ft. in height, with a diameter of 
5ft. at the throat, 9ft. at the boshes, and 4ft. in the crucible, 
it is open-topped, and has four tuyeres 2}in. in diameter. 
The blast is at a pressure of 1}in. of mercury, and a tem- 
perature of 500 deg. Cent., the heat being obtained by a 
gas-fired cast iron pipe stove. In this, as in other Swedish 
ironworks visited, great care is taken in the blending of 
the charge, so as to ensure the high quality of the pig 
iron produced ; and a striking feature of this works was the 
display of ores from different districts in the yard. These 
ores are calcined in kilns fired with waste gases drawn by 
a fan from the blast furnace, and the calcined ores are 
stored each in their own bin around the top of the blast 
furnace, andin the front of each bin is chalked the weight 
that is to be put in as part of the charge, which at the 
time of our visit consisted of 240 kilos. of Dalkarlsberg 
ore, 85 kilos. of Striberg ore, 50 kilos. of Kantorp ore, 
45 kilos. of ore from Skéttgrufvan, 50 kilos. of bloomery 
cinder, and 90 kilos. of limestone for flux. Of this charge 
845 kilos. is spread round the wall of the furnace, and 
215 kilos. in the centre, whilst 14 hectolitres of charcoal, 
or about 224 kilos., is charged in at a time; about 50 
hectolitres, or 16 cwt., being required to produce one ton 
of iron. 

The furnace is tapped four or five times a day into cast 
iron chill moulds, the cast being three to four tons. 
The moulds are heavy solid castings adapted to take 
two or three rows of pigs, ten or twelve in a row, the pigs 
being the comparatively thin square form usual in 
Sweden, and weighing 50 lb. to 70 lb.; when broken the 
pig shows the chill about half through, the upper part 
being fine grey iron. The analysis of the pig shows 


0:25 per cent. of silicon, 0°06 per cent. of phosphorus, and 
no sulphur, although lower qualities are made at times. 
The output of the furnace is 180 tons a week, and is con- 
verted into malleable iron in a bloomery, containing eight 
Lancashire hearths, which were next visited, and pre- 
sented a busy and striking scene ; on one side the long row 





of glowing, flaring furnaces, in front of them men in long 
shirts always on the move, whilst the other side 
was occupied by thudding tilt-hammers and their 
gear. It was noteworthy that the number of men at 
work was considerably less than had been anticipated; in 
fact, there are two men to each hearth, which appeared 
to be too few; this, however, was accounted for by the 
fact that a mechanical rabbling contrivance has been 
introduced which enables the work to be done by two- 
thirds the number of men previously employed, and, 
moreover, is credited with effecting a saving in charcoal. 
It is a very simple device. Two arms are pivoted, one at 
each side of the furnace, the free ends being connected by 
a bar that passes across the front of the fire, whilst about 
midway along the arms a connecting-rod is pivoted, and 
connects the excentric with a revolving shaft, so that as 
the shaft turns the bar approaches towards and recedes 
from the fire; during the former movement the rabbling 
iron is placed in the fire with a lug, with which it is pro- 
vided, turned downwards. This is engaged by the bar 
and enables the mass to be worked with comparatively 
slight effort on the partof the man. Thecharge for these 
hearths is about 3 cwt. of pig, pre-heated by exposure in 
the flue above the fire, and 8 cwt. of charcoal, which is 
worked through in an hour or an hour and a-half, with a loss 
of about 7 per cent. of the iron. The lumps are bloomed 
under the tilt-hammers, and rolled into billets, which are 
taken by rail to the mill some distance off. The party 
re-entered the train to be conveyed to this mill. The mill 
has two gas-heated welding furnaces fired from one end, the 
billets are placed in the cooler end and gradually advanced to 
the hottest part, and are then without any further re-heat- 
ing rolled into wire rod for nails ;*,in. in diameter; a 
billet makes seven passes through roughing rolls, and 
eleven through finishing rolls in the single heat, and 
produces a rod from 200ft. to 300ft. long. The man 
dealing with the finished rod has a particularly lively 
time of it; he has to catch hold of it with tongs when it 
is some 30ft. from the rolls, run with it some 60 to 80 
yards or so at considerable speed to prevent its coiling 
or kinking, shake it to straighten any curvature, jerk it 
out of the way, adjust it on one side, and rush forward 
to take up the next length. The mill is used for other 
gauges, and also for bars, &c. 

The time allotted for the inspection of the Laxa 
Bruks Aktiebolag undertakings was rapidly becoming 
exhausted, and reluctantly the visitors had to forego the 
inspection of the wire mill and the nail factory; and 
after expressions of gratitude for the interesting morn- 
ing’s work that had been arranged to inaugurate the 
excursions of Group B, the train was again entered to 
convey the party twenty-two miles to Degerfors, giving 
time to think over the quaint, old-fashioned spectacle 
that had been witnessed during the hurried visit to Laxa. 








THE EALING AND SOUTH HARROW RAILWAY. 


AFTER an interval of nearly twelve years, the large district 
lying between Willesden Junction, West Drayton, and 
Watford, is again being invaded by another railway. There is 
certainly no area of the same size, so near London, which has 
been so little exploited by the neighbouring railway companies, 
and although a good deal of it is not, perhaps, very promising 
from a traffic point of view, it will certainly never be other- 
wise unless it is opened up. 

As on the last occasion, the newcomer is not one of the 
great main-line railways. The small, though enterprising 
Metropolitan District Company, is really the creator of the 
Ealing and South Harrow Railway Co. Though the latter 
will make the line, the former is to work it, paying 1 per cent. 
for the first year on the Harrow ordinary capital, 2 per cent. 
for the second year, and 3} afterwards, whilst it exchanges 
its own 34 per cent. debentures for similar shares of the 
Harrow Company, and has power to buy up the latter if 
parliamentary sanction can be obtained. The new line, 
though authorised in 1894, has not long been begun; it com- 
mences by a double junction with the District Company’s 
Ealing branch, between its bridge over the Great Western 
and Hanger-lane. By this arrangement trains will be able to 
run from Harrow direct to Ealing Common and London, or 
straight intothe Ealing terminus. The works, which are not 
yet in hand at this point, will be in slight cutting. Passing 
on with a curve to the left in a north-easterly direction, the 
line will cut through the slope of Hanger Hill. Here the 
grass is being removed, and a few trees are cut down. The 
beautiful avenue leading to Twyford Abbey is to be crossed, 
the road being made to dip under the line. This operation 
is now in progress, a temporary road being made on the north 
side. From about here the line falls to the valley of the 
Brent, the direction now being nearly north. Preparations 
are being made to cross the valley; the cuttings further south 
will have to render the necessary material. Little has 
yet been done, however, till the Paddington branch of the 
Grand Junction Canal is reached, about a quarter of a mile 
beyond the Brent. The concrete foundation for a bridge 
here is in, and is level with the ground. This bridge is to bea 
single span of not less than 60ft. in the clear, with 10ft. 
headway for the boats. On the farther side of the canal is 
the hamlet of Alperton, through which the line runs on a 
viaduct of brick arches, trending away in a north-westerly 
direction for Harrow. About fourteen arches are complete, or 
nearly so; there will be a few more required to reach the canal. 
The bricks for this work are brought up by water. Both 
side walls for a 40ft. bridge across the main street of Alperton 
are finished, and the girders are on the spot. There will be 
a station here, not yet commenced. Ina short distance a 
clay embankment begins and extends about half a mile or 
more, rising to a height of 25ft. or 30ft. in one place. It is 
all in the rough at present, the slopes not having yet been 
trimmed or the top levelled. The walls for one bridge are 
up; it is quite in the middle of a grass field, with no road or 
houses near, but has been made wide enough for service in 
the probable case of the neighbourhood getting built up. 
Further on, another gap in the embankment is crossed—only 
a temporary line on wooden supports. A cutting some 12ft. 
or 15ft. deep is then reached, over which is a temporary 
bridge carrying a rough cart lane leading from Perivale to 
Sudbury. The permanent bridge is being erected close to 
this, on the Ealing side. Some very neat and commodious 
navvies’ huts of corrugated iron, and greatly superior to the 















































490 





THE ENGINEER Nov. 18, 1999 








general run of such buildings, have been put up here. A 
little further on an embankment begins, and is being tipped 
in two lines in the customary manner. Two four-wheeled 
saddle-tank engines—Stanlow and Lord Mayor—are at work 
here. Inclines to take a field lane over the railway are 
made, though the bridge to unite them is not yet in position. 
Just beyond this point a steam navvy is at work in a clay 
cutting, removing the spoil which the engines take away. 
Another cutting a little further on, over which the road 
from Harrow to Greenford will go, is not begun on the 
east side, except as to removing the grass and cutting 
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|drum. The ladder is attached to the top carriage, which | all that it can reach for a distance of 18in. to ft, in fro 
| revolves on a king post on an under carriage. This under | the shield. Part only of the top and part of the sides can of 
| carriage is in the nature of a goliath, with an opening 5ft. 8in. | reached by the machine, but the bottom is taken complet 
|in height and 5ft. in width, sufficient to allow the wagons | out. It was originally intended to clear out this remai ely 
used in the tunnel to pass underneath. The machine is_ part of earth by hand, but as long as the machine ning 
electrically driven, a 100 ampére motor at 200 volts being | working in clay it has never been found necessary to qo a 
placed on the back end of the machine. This drives through | the shield removing the remainder quite easily, Where a 
worm gearing a shaft placed parallel to the top carriage, | has had to be dealt with it has been cleared away to the “a 
which drives in its turn a bevelled wheel of the driving | of cutting edge of the shield. The machine having ha 
tumbler. The slewing, raising, and lowering gearings are | outallit can do, is run back 10ft. to 12ft. clear of the face, 7 
each worked through a worm and worm wheel frem the | shield is then pumped forward and the iron lining erected ang 
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down some trees and bushes; but on the west side 

it has been made nearly up to the road. On both 
sides of this road clay is being burnt for ballast. In 
the Harrow district the upper London clay is without 
the capping of gravel which it usually carries nearer the 
metropolis, nothing but a few small stones being found in it. 
From the Greenford and Harrow-road the line will be carried 
a little to the south of the Harrow School playing fields, and 
except for a short cutting of little depth, goes almost on the 
surface of the ground to its termination in the Northolt-road 
at Roxeth. The station will be at the junction of what is at 
present a private road with the Northolt-road, this private road 
running through an estate which is already being developed. 
Harrow has greatly increased since the Metropolitan went 
there nearly twenty years ago, and can undoubtedly do with 
a second line to London, for the North-Western is too remote 
to be of much use to it. The new line runs through a 
beautiful park-like country for the whole way, its total 
length, including the two curves near Ealing, being just under 
five miles. For this a capital of £120,000, with power to 
borrow £40,000, has been authorised. The works are, of 
course, being constructed for a double line; the contractor 
is Mr. J. C. Wills. 

The Harrow and Uxbridge Railway, in continuation of this 
line, obtained its Act last year, but there are no signs 
of it at the Harrow end, at any rate. It is to be worked by 
the District Railway when completed, on the same terms as 
the Ealing and South Harrow line. 








THE CENTRAL LONDON RAILWAY. 





In the second portion of our description of the above 
works given last week, we gave somewhat briefly an outline 
of the methods adopted in excavating with the aid of the 
Greathead shields. This week we are enabled to place before 
our readers some particulars of the Thompson electric exca- 
vator, an ingenious labour-saving contrivance which has been 
successfully adopted for operating in connection with the 
shields on the section between the Marble Arch and 
Newgate-street, the contractors for which are Messrs. 
Walter Scott and Co. From the illustrations given on 
this page a good idea of the size and construction of 
this machine will be obtained. It was specially designed 
to suit the clay found on this section of the undertaking, 
where large boulders up to 3ft. and 4ft. in diameter were 
encountered. For one stretch of the contract, from about 
Berners-street to Red Lion-street, the bottom of the tunnel 
passes through the London clay into the Reading beds, which 
consist here of hard red clay, occasionally beds of white sand, 
and beds of veryhardlimestonerock. Any machine constructed 
on the principle of the rotary cutter was out of the question 
in dealing with such material, and in addition to this it was 
deemed imperative that the machine should be altogether 
separate from the shield, so that in the event of meeting 
water-bearing strata handwork could be resumed at once, 
The machine consists essentially of a dredger ladder, the 
working end of which can be moved vertically, horizontally, 
and longitudinally, each motion being so arranged that a 
slow definite feed can be given, and so that a point of the 
lidder having been moved to any position in the face is 
rigidly held down. The ladder itself is 17ft. long, and is 
provided with an extension screw arrangement for keeping 
the bucket chain tight. The buckets, of which there are 
thirty-seven, consist of a bottom and back only, the back 
being fitted with teeth. These teeth are of wrought iron, 
chisel-pointed, and dropped into recesses cast in the back of 
the buckets. 














NS 3 oe a 






Lifting Barr 


e/ 


L®S 

























: a ore aad At> 
=Mption Barre/s 





a) 


Back Rope | 


















































Swe PIRES DNC, SSAC AA e293 
5 ai Beaas 15703 ‘ 
CRESTS SSF 





2 « CAG 27 ON Vane. 2 \% J 
if 8%) LZ Mou\y f. x 7, 
eal PS 


THOMPSON ELECTRIC EXCAVATOR, CENTRAL LONDON RAILWAY 


longitudinal shaft. The fore-and-aft travelling gear is| bolted up. The usual time taken by the navvies for exca. 
worked from a pulley on the other end of the motor which | vating sufficient for a ring in front of the shield is from one 
drives through the king post by the countershaft and worm | and a-half to one and three-quarter hours ; pushing the shield 
gearing. Two barrels are placed one on each side of the | forward and erecting the iron occupies about the same time. 
under frame. From these barrels wire ropes are led fore and | When the machine had been in use for two or three mouths, 
aft of the machine, and fastened to the sides of the tunnel. | the time occupied in pushing the shield and erecting the 
It will be noticed that each of these travelling, raising, slew- | iron was very much reduced, and during the last few weeks’ 
ing, and fore-and-aft motions is worked by means of worm | work of the machine eight rings were put in several times 
gearing, so that without the use of a brake the point of the | during the twoshifts. The average number put in, however, 
ladder is held definitely wherever the feed takes it. A fuse | was three 20in. rings per shift of ten hours. The number of 







THE ELECTRIC EXCAVATOR AT WORK 




































is inserted in the lead of the motor, so that in the event of 
the dredger meeting any impediment in the face, such as a 
stone, &c., no damage will result to the machine. A revers- 
ing switch is used, by which the motion of the ladder can be 
reversed if required and pulled out of the face. The lever for 
working the motions, the reversing switch and the ten-way 
switch for turning on the current, are brought together within 
easy reach of the driver, who stands on a small platform at 
the left-hand side of the machine. 





About 6ft. from the driving tumbler end of the dredger 
the ladder is supported by two chains passing to the winding 








In working the machine, supposing a ring of iron has been 
put in, the machine is travelled up to the face and excavates 





men at the face, including the driver, was usually eight, but 
was reduced latterly to six. The number of men employed 
at the same work by hand was fourteen. The machine was 
constructed by Messrs. Scott and Mountain, engineers, New- 
castle, to the designs of Mr. Thos. Thompson, Messrs. Walter 
Scott and Co.’s agent on this work. pape! 

It is not proposed to deal at any considerable length in this 
article with the electrical equipment, but we may mention 12 
brief a few of the more salient features. The third, or con 
ductor rail, will be of steel, channel section, and weighing 
85 lb. per yard. It will be supported on creosoted wooden 




















Nov. 18, 1898 


THE ENGINEER 





491 








————— 


THE DUTCH CRUISER FRIESLAND 




















insulators. These rails on both up and down lines will be 
divided into four sections, and interconnected by circuit 
breakers. The generating plant will bo on the three-phase 
system, and current will bs derived from six powerful 
generators of a capacity of 850 kilowatts each. The weight 
of each machine will be 36 tons, and four of these 
will, it is estimated, suffice to supply all requirements, so 
that there will be a reserve of power of 50 percent. The 
engines will be of the cross-compound Reynolds-Corliss con- 
densing pattern, and when running at 94 revolutions will 


On this page is given a plan of the depot at Shepherd's 
Bush. The site, formerly known as Woodhouse Park, is a 
rectangular plot, 1000ft. by 800ft., on which are being rapidly 
erected all the buildings requisite for a railway works. These 
will include a generating house, 200ft. by 86ft.; a boiler 
house, 150ft. by 87ft.; a carriage running shed, 360ft. long by 
160ft. wide, or an area of 2? acres; a carriage repair and 
painting shed of similar length to the last named ; locomo- 
tive repairs, wheel turning, and machine shop, and a locomo- 
tive running shed, 140ft. long. The only cut-and-cover work 
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CENTRAL LONDON RAILWAY—SHEPHERD’S BUSH DEPOT 


each give 1300 indicated horse-power. The boilers—sixteen 
in number—will be of the Babcock-Wilcox type, and will be 
arranged in eight pairs. Each boiler is to be capable of 
evaporating 12,000 lb. of water per hour, and will have a 
heating surface of 3580 square feet. The working pressure 
will be 150 1b. per square inch. The locomotives will be 
mounted on two trucks, each of which will carry two 
motors. The total weight of each locomotive is to be 
45 tons, the length 29ft., and height 9ft. Sin. Each train 
will be made up of seven carriages, holding in all 336 pas- 
Sengers, and weighing 105 tons loaded without the locomotive. 
Although electricity is to be the motive power for the train 
and lifts, and electric light is to generally installed, the 
Westinghouse brake is to be adopted. It seems anomalous 
that the aid of pneumatics should have to be requisitioned 
on the trains forbrake power when such an ample supply of 
electricity is on hand. 








| in the construction of this railway has been necessary here | 
| to give access from the depot to the tunnels. Altogether there | 


| are three miles of sidings to be laid out on the surrounding 
| ground. The building operations are being largely aided by 
| the employment of electric power for handling the materials. 
| For this purpose a temporary electrical plant has been laid 
| down, and supplies power to small motors for operating 
| hoists, mortar mills, &c. 

The engineers to the railway are Sir John Fowler, Sir 
Benjamin Baker, and Mr. Basil Mott, who succeeded Mr. 
Greathead. The Electric Traction Company, of which Sir R. 
Farrant is chairman, and Mr. F. Hudlestone, engineer, has 
undertaken to construct and equip the line for a lump sum of 
a little over three millions sterling, and contracts for the 
construction have been let to Messrs. Walter Scott and Co., 
Messrs. John Price and Co.,and Mr. John Talbot. The charge 
of the works is divided between Mr. W. J. Binnie, from 











Shepherd’s Bush to the Marble Arch, and Mr. W., C. Copper- 
thwaite, from the Marble Arch to the City. 

In the description of the Marble Arch Station given in our 
last week’s issue, it was stated erroneously that the platforms 
were carried on brickwork foundations instead of concrete, 
and in each of the three shafts there are two lifts, not one 
as stated. 








THE DUTCH CRUISER FRIESLAND. 


Tue Friesland, and her sisters Holland and Zeeland, are 
practically cruisers of the same type as our Hermione. They 
are somewhat smaller —3900 tons, against 4360 of the English 
type, 20ft. shorter, and draw about a foot less water; but 
both in general appearance and armament they are adaptations 
of our Astrea and Hermione rather than of the Elswick 
type. The Friesland class carry two 6in. quick-firers, one 
fore and one aft, the remaining guns being disposed amid- 
ships; six 4°7in. quick-firers, and four 3in. 12-pounder 
quick-firers instead of eight 4°7’s, as in our ships. 

The Dutch, probably with wisdom, have been modest 
in their armament in its ratio to tonmage. We say 
“probably,” because so much depends upon what they 
intend to use these vessels for. In the somewhat heated 
argument for and against the Elswick proportion of 
guns, one very vital part of the question is practically 
ignored. This is, that ships like the Takasago are not 
“cruisers ’ at all—using cruisers in the sense in which we 
and the French understand the term. In the event of their 
being involved in a war the Japanese would use the Takasago 
much as they used the Akaji at Yalu—for battleship work. 
She is, in fine, a logical carrying-out on a small displacement 
of the idea to be found in the Matsushima class, or in the 
Italian Lepanto. This idea puts offence first—and defence 
takes its chance. In a duel against a battleship such a craft 
might have a very poor time of it, and a very short one; but 
in a fleet action she has plenty of chances of coming through 
when her cruiser speed and small size may help her to avoid 
being much fired at. Of course, it goes without saying that 
on a given displacement a + for guns means a — for something 
else; but that is a question that only a proper war can clear 
up. Still, there is the fact that these vessels may have to 
fight in the line—are more likely to do so possibly than to 
perform “cruiser work.” Battleship auxiliaries would be a 
good term for them. 

The cruiser for cruiser duties may go through a war with- 
out firing a shot, or firing only on half disabled ships. Her 
main duties are to scout, to go to sea, and keep at sea in all 
weathers for weeks together if necessary. For a craft of this 
sort the fewer guns she carries in reason the better; spon- 
sons are a detriment—a heavy gun forward is a detriment. 
Coal, and strong engines, are what she needs more than any- 
thing else. If an enemy is met a battle is not necessarily 
essential—we do not here refer to a commerce-protecting 
cruiser—and even if a battle is fought, every probability 
points to an action, in a more or less heavy seaway, where 
one steady gun, well handled, is worth two or three in a ship 
that labours much. On these lines the Friesland has evidently 
been planned—and well planned. Compared to the Taka- 
sago, she makes a poor show, and in a fight with her would 
be almost bound to come off second best. But as we havo 
shown above, the métier of the two ships is different, and 
there is perhaps no more reason why they should be com- 
pared together, than either of them compared, with, say, the 
ironclad Harald Haarfagre of about the same tonnage. 
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The Friesland class are supplied with two sorts of boilers— 
two return tubular, developing about 2500-horse power, for 
ordinary steaming and cruising; and eight Yarrow boilers 
for high speed. The collective power was intended to be 
9250, but this was considerably exceeded to the extent of 
about 1000 indicated horse-power, and the speed of 20 knots 
was reached and easily maintained. The ships, indeed, have 
proved remarkably successful, and a number of copies are 
projected. Work on these, however, does not appear to have 
yet commenced. The coal provision of the Friesland is 800 
tons if necessary, at the normal displacement about one- 
third of this amount is carried. There are two sets of 
horizontal triple expansion engines, each actuating a screw. 

In the matter of protection there is a hardened-steel 
deck 2in. thick, dispersed in the usual fashion, which repre- 
sents a resisting value equivalent to about Tin. to Sin. of 
vertical iron armour; solid shot from a 6in. quick-firer may 
be expected to get through it at a near range. The gun 
shields are believed to be 6in. Harveyised in front, 2in. at 
the sides ; there is some doubt, however, on this point. 

The armament is:- Two 6in. quick-firers, six 4°7 quick- 
firers (Elswick guns of 45 calibres in each case), four 3in. 
quick-firers (12-pounders), twelve 1-pounder quick-firers, and 
two Maxims. There are four torpedo tubes. The dimen- 
sions are 293}ft. long, 48}ft. beam, and 17?ft. mean draught. 

There is no ram in the ordinary sense, though the stem 
projects outward down to the water-line. It was originally 
intended to fit these ships with military tops, but the idea 
was discarded. 

The Friesland was built and engined by the Maatschappij 
voor Scheeps en Werktuigbouw Fijenoord, at Rotterdam ; the 
Zeeland, by the Koninklijke Maatschappij de Schelde, at 
Flushing ; and the Holland was built in the Royal Dockyard 
at Amsterdam, and engined by the Nederlandsche Fabriek 
van Werktuigen en Spoorweg Materieel, at Amsterdam. 








THROUGH THE ARLBERG WITH OIL FUEL. 

Tue Arlberg Tunnel section of the Austrian State Railways 
forms the connecting link between Austria and Switzerland, 
and is one of the great highways of Europe. The line from 
Vienna joins that from Salzburg at Bischofshofen, and runs 
up the valley of the Inn amid the beautiful scenery of the 
Austrian Tyrol until Landeck is reached, where the locomotive 
headquarters of the mountain division are located. Up to 
this point the trains are worked by ordinary four and six- 
coupled locomotives, burning Bohemian black coal, which has 
an evaporative value of about 4 lb. of water per pound of fuel, 
but from here the trains are taken forward by heavy engines 
specially designed for the service. Mr. Golsdorf, the me- 
chanical engineer of the Austrian State Railways, has put 
on very large and powerful eight-coupled compounds for the 


fast passenger trains, whilst older types of eight-coupled | 


simple engines operate the goods. 


The engine has a colossal appearance as it backs on to 
its train, with a chimney top standing 18ft. from the rail 
level; the safety valves “pop” at a working pressure of 
210 Ib. per square inch, sound like business. The trains 
consist of a miscellaneous collection of fourteen cars ; first 
come two baggage vans, next a travelling post-office, then 
three first and second-class cars of the Austrian State Rail- 
ways, followed by a sleeper and a dining car of the Cie. 
Wagons Lits, then two first and second composites of the 
M. A. V. (Hungarian State Railways), and, finally, a Swiss 
carriage, a French composite, and a rear baggage van—a 
total load of about 180 tons. 

Leaving Landeck Station the train soon passes the 
picturesque town, with its old castle on the left, and com- 
mences a rapid ascent of the mountains, crossing the river 
Inn and taking to the left side of the Sanna, which it follows 
past Pians and Grins to Wiesberg. The engine has to be 
skilfully worked up this steep incline, abounding in curves 
and tunnels. Roughly, the cut-off averages 60 per cent., and 
frequent calls on the sand-box are made. The driver stands 
on the right side of the boiler, the cab being wide enough to 
permit of this, and has the regulator, reversing wheel, sand 
gear, and brake handles immediately at his side, whilst in 
front is an automatic speed recorder to act as a check against 
excessive speeds on the down-grade portions of the run. At 
Wiesberg the train almost runs through the romantically- 
situated castle and immediately crosses the famous Trisanna 
Bridge, 280ft. above the road and torrent below. Next comes 
a tunnel, in which the driving wheels of the engine have a 
constant tendency to slip, and sand has to be again freely 
used, the line being single; the rocky walls and roof of the 
tunnel, with their rough surfaces, make the blast of the engine 
simply deafening. 

Strengen is the next passing place, in full view of the Riftler 
with its ice-capped peak ; and then comes F'lirsch, where the 
valley widens out; the railway runs up the centre, crosses 
the river two or three times, and reaches St. Anton at the 
eastern mouth of the tunnel, 17 miles from Landeck. 
Here all through trains stop four minutes to enable the 
lamps in the carriages to be lighted, and also for loco- 
motive requirements. Fig. 2 shows the arrival at St. 
Anton. Both driver and fireman are busy during this brief 
interval in getting everything ready for the run underground, 
the former goes round with his oil feeder, whilst the latter 
adjusts his liquid-fuel fire to a brilliantly clear and smokeless 
condition, and lights lamps for the water, steam, and vacuum 
gauges. 

The station staffs of the Austrian State Railways do every- 
thing with military precision, and the starting of a train 
is no exception to these methods. The station chief, watch 








| rear guard whistles and the front guard trumpets, whilst the 
| driver acknowledges with a long shriek on the engine whistle. 


in hand, signals to an assistant, who strikes a bell, the 


Opposite the end of the platform at St. Anton stands a fine 
monument to Julius Lott, the engineer of the tunnel ; 
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DIAGRAM FROM SPEED RECORDER BETWEEN LANDECK AND BLUDENZ 


As the traffic over the line increased it was found absolutely | 
necessary to guard against the dangers to the men employed 
o2 the trains whilst passing through the tunnel at the 
summit, arising from the fumes and smoke given off by the | 
locomotives burning large quantities of poor coal, and | 
numerous experiments were conducted a few years back to | 
ascertain the effect of burning coal and coke, coke alone, and 
coal with oil fuel. The oil-burning apparatus tried was that | 
of Mr. Holden, as used on the Great Eastern Railway in this | 
country, and the results were so satisfactory that all the engines 
— trains through the Arlberg T.nnel are now equipped | 
with it. 


Fig. 1, page 498, which is fitted to burn oil fuel. Large Golsdorf | 


compounds, oil-fired, take the trains up the mountain from | kilometre lantern is passed, and the driver sounding a pro- 
Landeck. These engines have 8-coupled drivers, 4ft. 3}in. | longed whistle, shuts the regulator, and prepares for the down- 
diameter, and cylinders 193in. and 314in. diameter by 24fin. | hill run. 


stroke, with a large boiler of the Polonceau type, having two | tunnel day and night, entering one from each end and meet- 
steam domes and aconnecting pipe between them. This | ing at the centre, where they exchange tablets to give proof 
arrangement assists in the prevention of priming on the | of their proper discharge of duty, and also give telephone 
mountain grades, where the water-level is often at consider- | 
able variance with the incline of the boiler. 





| down grade of 15 per 1000 to the eastern end; it is due to 


; | the difficulty of ventilation has been experienced, especially 
The change of engine takes place at Landeck Station, that | as when an east wind prevailed the greater portion of the 
coming off being replaced by the eight-coupled engine shown in | smoke was absolutely prevented from escaping. 


calls to St. Anton and Langen respectively. 
| also provided in cabins adjacent to each cdd-numbered kilo- 


passing this the train suddenly enters the long passage under 
the Arlberg, with a slight curve for a few hundred yards, then 
the line is practically straight through to the eastern outlet. 
The tunnel is 10°4 kilometres long, or about 6} miles, is 
double-line throughout, and has numbered lanterns with oil 
lamps always burning placed at each kilometre, odd numbers 
on the right hand and even on the left hand, reading from 
St. Anton. The line ascends for the first four kilometres 
with a steady incline of 2 per 1000, after which it has a 


this fact of the highest point being inside the tunnel that 
A green caution lamp is exhibited just before the fourth 


Two patrol men are constantly on duty in the 


SS 
metre lantern. ‘I'he time occupied for the passage of ex 
trains averages 15 min., slow passenger trains 17 min Press 
goods trains 25 min. to 30 min. ‘y and 

Since the introduction of oil fuel the atmosphere of ¢ 
tunnel has been perfectly clear, for the exhaust stear me 
generally soon condensed by its contact with the coo} 1. 
and roof, and there is no smoke or unpleasant fumes fro 
the fire. From careful tests made by the | eaiees 
University of the air in the tunnel it has been sncetans 
that when the percentage of oxygen in the atmosphere = 
side the tunnel is 20-9 per cent. it is only reduced to 19.9 ved 
cent. inside during the continued passage of liquig ra 
burning engines, but it drops to 18:2 per cent. when a 
burners are used. A second green lamp near the seventh 
kilometre lantern gives a warning for the stop signa] near th 
Langen end and cautions the driver of his near approach to 
the station just outside. : 

All trains stop at Langen preparatory to the descent to 
Bludenz, this section, like that up to St. Anton, being sing] 
line, and the telegraphic orders are received and given ey 
After a two minutes’ stop the train proceeds on its w estward 
journey, and soon reaches the limit of speed allowed, yiz 
35 kilometres per hour, and the vacuum brakes are , onstantly 
applied by the driver to prevent this being exceeded. Tho 
annexed print is a reproduction of one of the ribbons taken 
from the automatic recorder, and shows plainly the variations 
in speed. These ribbons are taken from the apparatus and 
attached to the drivers’ daily return for the inspection of the 
locomotive chief. 

At Danéfen the train has descended from a height of 1218 
metres above the sea at Langen, to 1075 metres, and the line 
continues to fall rapidly as it winds along the steep and rocky 
side of the beautiful Kloster-Thal. Dalaas is passed at an 
elevation of 933 5 metres, and Bratz at 706 metres; at each 
of these stations a goods or passenger train bound east js 
passed, the former invariably headed by two of the powerfy] 
simple engines used in the service. Fig. 3 shows two of 
these pulling up the mountain with oil fires and a full load, 

Still running down hill the train leaves the mountain side 
and strikes a foothill standing out from the surrounding 
giants, and from this it reaches the level of the valley and 
runs into Bludenz, 39} miles from Landeck at 1.40 p m., where 
the oil-burning engine is detached, and another locomotive of 
a standard type, introduced some time back on the Austrian 
State Railways for express service, coupled on. The train 
is hauled by it through Feldkirch to Buchs, the Swiss frontier 
station, and is there handed over to the Swiss North-Hastern 
Railway, and Fig. 4 represents its arrival at Lucerne. 


. 








LEGAL INTELLIGENCE. 





HIGH COURT OF JUSTICE.—Novemper 1l4tu. 
(Before Mr, Justice CHANNELL.) 
PERFECTA SEAMLESS STEEL TUBE COMPANY (LIMITED) +. J, 
AND SONS (LIMITED), 


PENN 
THIS case was tried before Mr. Justice Channell and a special 
jury at the last Birmingham Assizes, The case was reserved for 
further consideration, and was argued before his Lordship a few 
days ago, when judgment was reserved. The action was brought 
by the plaintiffs, who carry on business as makers of bviler and 
other tubes, against the defendants, Messrs, John Penn and Sons, 
the marine engineers, claiming damages for an alleged breach by 
the defendants of a contract by which the plaintiffs had con- 
tracted to make for the defendants certain boiler tubes of the 
Belleville type for the boilers of the first-class battleship Goliath, 
the engines and boilers of which ship the defendants were con- 
tracting to make for her Majesty’s Government. ‘he defendants 
alleged that it was the plaintiffs who broke the contract, and they 
counterclaimed for damages they had sustained. The admitted 
facts were that the plaintiffs proposed to perform their contract by 
making the tubes out of Swedish steel coming to this country ina 
form known as ‘hollow blooms.” The inspector on behalf of the 
Admiralty refused to accept tubes made out of the hollow blooms, 
and, as the plaintiffs were unable to perform their contract in the 
proper time otherwise than by the use of the hollow blooms, the 
defendants at the expiration of the contract time cancelled the 
contract. 
Mr. Justick CHANNELL, in the course of his judgment, stated the 
facts, and said: The question in the action is whether the plaintiffs 
were entitled under their contract to use the Swedish hollow 
blooms. If they were so entitled they were wrongfully prevented 
from performing their contract, and are entitled to damages from 
the defendants. If, however, they were not entitled to use those 
hollow blooms, they undoubtedly failed to perform their contract, 
they are not entitled on their claim, and are liable to pay damages 
on the defendants’ counter-claim. The damage, in fact, susta ned 
by each party is considerable, and it was egrecd at the trial that 
the damages on the claim or counter-claim, as the case might be, 
should be referred after the liability had been decided, The con 
tract between the plaintiffs and defendants provided that the 
work was to be done ‘‘ to Admiralty requirements,” and the main 
difficulty in the case is to say what is the true meaning of this ex 
pression. In order to arrive at this it is necessary to deal rather 
minutely with the documents leading up to and forming the 
contract, [His Lordship then stated that he must take it that the 
jury found at the trial that a certain ‘‘tensile test of the steel” 
acne for by Clause 263 of one of the documents could be 
ad by a piece cut from the Swedish hollow blooms; and after 
minutely analysing the correspondence which had taken place 
between the parties, continued.| Looking at the matter broadly, 
it appears to me to be quite clear that the plaintiffs and not the 
defendants were the parties who were in the wrong. At the same 
time the question before me depends upon what is the true mean- 
ing of the contract between them. I have come to the conclusion 
that the contract included an obligation on the part of the plaintiffs 
to give the Admiralty inspectors all the opportunities of inspection 
that they desired, including the inspection of the early stages of 
the work, which it was intimated would in future be reyuired. 
The objection was not to the steel because it was Swedish and not 
English, but because the whole process of manufacture could not 
be inspected. The only real difficulty in the case is as to whether 
the ‘‘ requirements” are not limited to those in the specifica- 
tion. Upon that point I entertain very considerable doubt, 
but if I am right that they are not so limited, I can- 
not see any interpretation of the word “requirements” which 
would not cover the point now in dispute. I have considered the 
meaning of the word “‘ requirements” and stated my view of it, but 
I am not sure that it is necessary for the decision of the case. | 
base my judgment on this, that the word ‘‘ requirements” is not 
limited to the requir ts in the specification, nor to any ascer- 
tained list or statement of requirements, and therefore it, at all 
events, includes a matter which the person accepting the order 
knew in fact to be required by the Admiralty. It follows that 
judgment with costs must be entered for the defendants on the 
claim and also for the defendants on their counter-claim for 
damages to be assessed by arbitration, but if the plaintiffs desire 
to appeal the proceedings on the arbitration should be stayed 
pending the appeal. There will be a stay of execution pending an 
appeal.—Judgment for defendants. 
Mr. Lawson Walton, Q.C., Mr. H Young, Q.C., and Mr. R. 
Ir, Jelf, Q.C., and Mr, A. 
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Noble appeared for the plaintiffs ; 
Lyttelton for the defendants,—TZimes, 
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THE INSTITUTION OF CIVIL ENGINEERS. 


THE PRESIDENT’S ADDRESS. 
(Concluded from page 472.) 

Blatvie Jight,—But it is in supplying us with light, without de- 
7 the air we breathe in our dwellings with noxious vapour, that 
filiog | ity has proved to be a true benefactor to the human race. 
elec blature has facilitated the acquisition by municipalities of 
The go industries that affect the welfare of the whole com- 
oe such as road making, sewerage, the supply of water, tram- 
ys, and, above all, electric light. No one doubts that new 
be “tries of a speculative character are best pioneered by private 
pero rise. ‘The company promoter has, however, so abused the 
enterPr'vsced in his hands by the Limited Hiability Act that, not 
ate ats the development of electric lighting been retarded in this 
= try, but the prospects of private enterprise in furthering other 
ori otries have been checked. Fortunately the success, the comfort, 
. intrinsic value, the economy, and the sanitary properties of 
Saale light have commended it to our municipal magnates, and 
Y oe atroduction has become the fashion, The following table 
he the position of the industry in this country and in the United 

States at the present time :— 
Electric Light Undertakings. 
United Kingdom. United States. 
| Muni- | Com- Muni- Com- 
cipalities.| panies. | cipalities.’ panies. 











Number of central stations .. 63 338 2,251 





Capital stock £ 4,500,154 | 8,258,343 | 8,419,019 | 48,207,527 

. | 

umber of arcs .. 5,758} 1,250} 26,087 | 265,064 

Numbe | 

Number of glows... .. «., 1,808,514 | 1,986,803 | 693,084 | 14,278,358 
| 

Kilowatt capacity .. ..  -- 44,219 | 24,844 41,103 578,051 


In spite of our financial troubles, of the inertia of municipal 
bodies, of the active competition of vested interests, our progress 
compares not unfavourably with other European countries, but 
the progress of the industry in the United States has been pheno- 
menal. ‘he return for the United Kingdom is, however, by no 
means complete. It omits all private installations. We in the 
Post-office alone have 50,000 lamps which are not enumerated ; 
and if we consider all our great railway companies, banks, ware- 
houses, manufactories, and shops which have their own installa- 
tions, the statistics will be very considerably extended. Lamps 
are being improved and cheapened, wiring is being reduced in 
cost, and the economic distribution of energy is being furthered. 
3ut the most promising field for economy is the combination of all 
classes of electrical industry in one centre, especially that of light 
and tramway working where fuel is cheap, water abundant for 
condensing, and nuisances of no account. The cost of the produc- 
tion of electrical energy depends principally upon the continuity 
of its output. If it can be generated continuously during the 
twenty-four hours of the day its cost is only a fraction of a penny 
per unit, If it is used solely for light, a unit may cost threepence. 
Hence local authorities, who are undertakers of electric energy, 
neglect their duty to those who have elected them as the custodians 
of their interests if they fail to secure the tramways in their district, 
either as their own property or as customers for their current. For 
the tramways, by taking energy during the day, reduce the cost 
of working during the night by removing the incubus of running 
continuously imposed on undertakers by Act of Parliament. This 
may enable the ratepayers to be supplied at a price for electric 
light certainly one penny per unit less than if there were no tram- 
ways. Thecheaper the supply of energy per unit the more certain 
and speedy the advent of the electric light as the poor man’s lamp, 
and the more beneficial its introduction into the confined, ill-venti- 
lated and overcrowded homes of the working classes. By improving 
the locomotion to the suburbs and enabling them to live in pure 
air, and by clearing the air they breathe of the impurities due to 
the combustion of tallow, oil and gas, the more readily should the 
public fall down and worship the golden image which Parliament 
and science have set up. 

It ison board ship that electric light has been pre-eminently 
successful, and where it filled such a crying want that its introduc- 
tion met with nocheck, It was almost immediately and universally 
adopted, Search-lights, prompted by the great development of 
the torpedo, were introduced into our Navy as early as 1875 by 
Mr. Henry Wilde. ‘The first ship to be fitted with internal electric 
lighting was the Inflexible in 1882, In 1884 the Admiralty ordered 
it to be applied to all H.M. warships. The first application of 
electrical power was in the case of H.M.S. Barfleur, where motors 
were used for working guns and for the supply of ammunition. It 
has subsequently been partially extended to the working of gun 
turrets, ventilating fans, capstans, and boat hoisting gear; but 
hydraulics, the child of our venerable Past-president, Lord Arm- 
strong, is the form still more generally preferred and used for power 
in our Navy, though other nations make a much more extended 
use of electricity. The technical reports received by the United 
States Navy Department indicate that the electrical appliances on 
their warships worked very successfully during the recent war. 
Electrical conductors are readily stowed away in safe quarters, and 
easily repaired when severed by shot. The electrical energy used 
in a first-class battleship is expended thus :— 


Internal lighting 60 E.H.P, 


Search-lights .. .. .. Thee eae | 
Ventilation Ca ee eee ee ee 
Ce DONG, at oe kw es 5) we OD ig 
OS Sara ae 45 
Wea eee aaa ad Ges cel os de Se 260 + 
Number of glow lamps... .. .. .. .. «.. 1000 
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The following table illustrates the progress of electric work done 
by that branch of the service which is so eminently presided over 
by our Vice-president, Sir W. H. White :— 














Ships fitted with | Total number Electric 
electricity. fitted. machinery. 
Year. |——____—_—_—- | - 
Search- Internal] Search- | Internal No.of | Total 
| lights. lighting.| lights. lighting. sets fitted) E.H.P. 
| | | Number 
: | jof lamps. | 
16. Son nil nil nil nil | nil 
1876 to 1880. .| 19 nil 88 nil 19 | 33 
1880 to 1884... | 30 A 50 _ 30 120 
1884 to 1888..| 150 30 220 =| «8,000 180 8,700 
1888 to 1894...) 265 126 750 | 50,000 450 | 15,000 
1894 to 1898..| 500 240 1100 95,000 800 | 25,000 


Lighthouses.—The introduction of electricity into our lighthouses 
has not been such an unqualified success as into our ships. No 
new electric light has been installed on the coast of Great Britain 
since St, Catherine’s—Isle of Wight—was fitted up in 1888. 
Other electric lamps are to be found at the South Foreland, at the 
pra and at Soutar Point, only four lighthouses in all upon our 
coasts, 

This is due chiefly to the great prime cost of its installation and 
to the annual expense of its maintenance. But the sailor himself 
is not enamoured of it. It does not assist him in judging distances. 
It is too brilliant in clear weather, while in bad weather it pene- 
trates a fog no further than an ordinary oil lamp. Moreover, great 
modern improvements have rapidly followed each other in other 
apparatus, lenses, andlamps. A third-order light of to-day can be 





made superior to a first-order light of ten years ago. Oils have 
improved and gas has been introduced, Lord Kelvin proposed 
that lighthouses should signal their individuality to passing ships 
by flashing their number in the Morse alphabet. But the Morse 
alphabet in 1875, was as unknown as Egyptian hieroglyphics to our 
nautical authorities. The same end was obtained with Jess mental 
exertion by occulting and group-flashing systems, 

A new and very promising plan has recently been introduced in 
France, called the Feus-é/airs or “lightning flash” system. It 
has been installed in many places, but especially at the two Capes 
dominating the Bay of Biscay. Nothing more brilliant or more 
effective is to be seen anywhere than the lights that rapidly sweep 
across the horizon, like well-directed flashes of summer lightning, 
with a motion that conveys the idea of a wave of some illuminated 
—— warning the navigator away from the rocky dangers of 

Jshant. 

Our Trinity House bas not yet introduced this plan. Any 
change of our well-considered and deeply-important coast-lighting 
system is not to be hastily effected. Weare very proud of our well- 
guarded shores. Every headland and landfall, every isolated 
rock, all dangerous shoals and banks and narrow channels in lines 
of trade are so illuminated that navigation by night is as safe and 
easy as by day. Lighthouses and lightships stud our channels. 
Most of them are placed in direct communication with our Post- 
office telegraph system, so that the speediest help can be secured in 
moments of difficulty and danger. We, however, want improve- 
ment in fogs and storms. Here electricity steps in. I wrote, in 
1893, of wireless telegraphy :—‘‘ These waves are transmitted by 
the ether ; they are independent of day or night, of fog or snow or 
rain, and therefore if by any means a lighthouse can flash its 
indicating signals by electro-magnetic disturbances through space, 
ships could find out their position in spite of darkness and of 
weather. log would lose one of its terrors, and electricity become 
a great life-saving agency.” We are nearing that goal. 

Traction,—E\ectrically-worked railways originated in Europe. 
The first experimental line was constructed by Dr. Werner 
Siemens in Berlin in 1879. When I visited America in 1884 there 
was only one experimental line at work in Cleveland, Ohio. Now 
there are more miles cf line so worked in Cleveland alone than in 
the whole of the United Kingdom. The reason for. this is not 
difficult to comprehend. ‘The climatic influences of the States, the 
habits of the people, the cost of horseflesh, the necessity for more 
rapid transit, soon proved the vast superiority of electric over 
every other form of traction. Horses and cables will soon dis- 
appear. In England the Tramways Act of 1870 has been restric- 
tive. It deferred the real solution of the question for 21 years. 
Its avowed tendency has been to throw the industry into the hands 
of the municipalities. Private enterprise has therefore not been 
encouraged, and municipalities have not taken it up. Local 
authorities have now been educated. The successful progress in 
the States and on the Continent has proved contagious, and 
everywhere our great cities are rising to the occasion. Indeed, to 
neglect to supply tramways where they would be useful, healthful, 
and valuable, is to a certain extent an abuse of the trust confided 
to the municipality by the Legislature. Rapid and convenient 
suburban transit is a social factor of great importance to the 
working classes, who can be readily transported from close 
quarters to pure air and healthy dwellings. Hamburg is one of 
the best trammed cities on the Continent. The trams were con- 
structed by private enterprise under lease from the municipality. 
The latter supplies the electric energy. The tramway company is 
bound to take the current ata fair and reasonable price, but they 
have also to pay a tax on the gross receipts, which is set aside by 
the local authority as a sinking fund, so that on the expiry of the 
agreement the town will have the capital to purchase tbe tram- 
ways. Corporations in this country who have secured a Provisional 
Order for the installation of electric light have secured also legal 
powers to supply electric energy for all purposes. It is therefore 
their right, and it may become a very valuable property. The 
duplication and multiplication of central electrical stations is 
likely to become a serious evil. It is absurd to see two buildings 
erected where one only is needed, and two causes of nuisance 
perpetration where none need exist. I have already pointed out the 
economy of combining electric lighting and tramway working. The 
relative merits of overhead and underground conductors, and the 
use of storage batteries, are practically the only important 
engineering questions under discussion. The underground conduit 
system has been materially helped by the practical object lesson to 
be seen in New York, where the tramways are being very success- 
fully worked on-this plan. The trolley system is much more 
economical. Its erection does not interfere with the traffic of the 
streets, The principal objection to it is its anti-wsthetic appearance, 
but it is wonderful how ideas of utility and the influence of custom 
make us submit to disfigurement. What is more inartistic than a 
lamp-post, or more hideous than the barn-like appearance of many 
a railway terminus’ The corrosion of water and gas pipes, the 
disturbances of telegraphs and magnetic observations, are serious 
questions arising from the introduction of powerful currents into 
theearth ; but fortunately the remedies aresimple, easily attainable, 
and very effective. 

I have alluded to the proposed working of our underground 
railways. The success of the Mersey Dock line, and of the South 
London and Waterloo lines, have placed the question beyond con- 
troversy. The problem to be solved is, how is the conversion from 
steam to electricity to be effected without interfering in any way 
with the existing traffic or with the existing permanent way ! 
This is not to be solved on paper. It must be determined by actual 
trial, and this is about to be done on the short line connecting 
Earl's Court and High-street, Kensington. Electric traction as an 
economical measure in all cases of dense traffic is so certain that 
every great railway company must consider, sooner or later, the 
working of their suburban trafiic by electricity. This experiment 
on the Metropolitan underground railways, therefore, should in- 
terest them all. It is a question deeply affecting the interests and 
comfort of the public and the condition of the congested trattic of 
our streets. 

The storage battery fulfils a very important function in the 
economical working of an electric railway. It equalises the pres- 
sure on the circuits, It meets the fluctuations of the load. It 
takes in current when the load is light ; it lets out current when 
the load is heavy. It thus secures the continuous working of the 
engines at their full constant and most economical conditions, and 
it enables the engines to be shut down altogether when the load is 
very light, as it is at night, in the early morning, and on Sundays. 
In Buffalo the battery is charged by energy from Niagara, twenty- 
one miles away, and the local engines are shut down for twelve 
hours every day, and for ten hours on Sunday. Electric traction 
is invading even our streets. The number of unstable and weak- 
kneed cab horses seems destined to be reduced by their electric 
competitor ; while the pride of London—the fleet hansom—will be 
freed from an obstructive and not always sweet-smelling avant 
courier. When the real storage battery is produced the auto- 
mobile problem will be solved. At present steam and oil are active 
competitors. 

Electro-chemistry.—The transference of electricity through liquids 
is accompanied by the disintegration of the molecules of the liquids 
into their constituent elements. The act of conduction is of the 
nature of work done. Energy is expended upon the electrolyte to 
break it up, and the quantity thus chemically decomposed is an 
exact measure of the work done. Every electrolyte requires a 
certain voltage to overcome the affinity between its atoms, and then 
the mass decomposed per minute or per hour depends solely upon 
the current passing. The process is a cheap one, and has become 
general. Three electrica] horse-power continuously applied deposit 
10 1b. of pure copper every hour from copper sulphates at the cost 
of one penny. All the copper used for telegraphy is thus obtained. 
Zinc in a very pure form is extracted electrolytically from chloride 
of zinc, produced from zinc blende, in large quantities. Caustic 
soda and chlorine are produced by similar means from common salt. 
The electro-plating of go'd, silver, and nickel is a lucrative and 





extensive business, especially in Birmingham and Sheffield. Gold 
and silver are refined by this electrolysis in Russia, and nickel in 
the United States. Sea-water is decomposed in this way for disin- 
fecting purposes by the Hermite process. 

he e of electricity through certain gases is accompanied 
by their dissociation and by the generation of intense heat. Hence 
the arc furnace. Aluminium is thus obtained from cryolite and 
bauxite at Foyers by utilising the energy of the Falls. Phosphorus 
is also separated from apatite and other mineral phosphates. 
Calcium carbide, obtained in the same way, is becoming an 
important industry, It is remarkable that our coalfields have not 
been utilised in this direction. Electrical energy can be generated 
on a coalfield, where coal of good calorific value is raised at a cost 
of 33. per ton cheaper than bya waterfall, even at Niagara. Electro- 
metallurgy is now a very large business, but it is destined to increase 
still more, for the generation of electrical energy is becoming better 
understood and more cheaply effected. 

The transmission of power.—The energy wasted in waterfalls is 
enough to maintain in operation the industries of the whule world. 
Great cities as a rule are not located near great falls; nor has a 
beneficent Providence provided great cities with waterfalls as, 
according to the American humorist, He has with broad rivers. 
There is but one Niagara, and we are seeing how industries are 
rather going to the falls than the energy of the falls is being trans- 
mitted to the industria] centres. The arbitrament of money is 
limiting the distance to which energy can be profitably transmitted. 
The cataracts of the Nile can be utilised in irrigating the waste 
lands of the upper regions of the river, but their energy cannot 
compete, at Alexandria, with that of coal transported in mass from 
England. 

At Tivoli, fifteen miles across the Campagna, the energy of the 
falls are economically utilised to light Rome and to drive the 
tramways of that city. The electric railways at Portrush and 
Bessbrook, in Ireland, are worked by water power ; and Worcester, 
Keswick, and Lynton use it in this country, but on a very small 
scale. It is not used more, forthe simple reason that there are no 
more falls to use. Water power is used very extensively in 
Switzerland, because it is so abundant there, and in our Colonies, 
especially in South Africa; but it is in the United States, 
especially in Utah and California, where the greatest works have 
been installed, especially for the transmission of energy to mines. 

In mines electricity is invaluable. It is used for moving trams 
and for working hoists. It lights up and ventilates the galleries, 
and by pumping keeps them free of water. It operates the drills, 
picks, stamps, crushers, compressors, and all kinds of machinery. 
The modern type of induction motor, having neither brushes nor 
sliding contacts, is free from sparks and safe from dust. Electrical 
energy is clean, safe, convenient, cheap, and it produces neither 
refuse nor side-products. It is transmitted to considerable dis- 
tances. In mountainous Countries the economical distance is 
limited by the voltage which insulation can resist ; 40,000 volts 
ere being practically used between Provo Canyon and Mercur, in 
Utah, in transmitting 2000-horse power thirty-two miles. 

The following table records some interesting installations :— 





Remarks. 


line. 


Distance 
transmitted 


Pressure on 











kilo- volts. miles. 





Eschdorf-Griinberg, 225 10,000 15 One 80-H.P. Siemens and 
Schleswig (three- Halske dynamo, driven from 
phase) water- wheel; one 220-H.P. 
S. and H. dynamo, driven 
from turbines (above driven 
through counter - shafting) ; 
one 220-H.P. 8S. and H. 
dynamo, direct coupled to 
engine. 


Ogden, Salt Lake 3750 15,000 386 Plant consists of five 1000-H.P. 
City, Utah (three- 24-pole three-phase gene- 
phase) rators, driven by Knight 
water-wheels running at 300 

revolutions per minute. 


Big Cottonwoed, 1800 10,000 14 Plant consists of four 450-kilo- 
Stal 


(three- watt three-phase general 

phase) electric generators, each one 
directly coupled te a Pelton 
wheel. 


Folsom-Sacramento, 3000 11,000 Plant consists of four 1000-H.P. 
California (three- three-phase generators built 
phase) by the General Electric Com- 
pany, coupled direct to the 

turbine shafts. 


be 
ws 
oP 


San Autonio Creek, 480 10,000 13} Plant consists of four 120-kilo- 
to Pomona (single watt 12-pole Westinghouse 
phase) alternators, driven by a 


To San Bernardino, _,, a 283 =~ Pelton water-power plant. 
California 

Rand Central Elec- 3200 10,000 1S Plant consists of four 8. and 
tric Works, Brak- (three- H. rotary-phase machines, 
pan to Johannes- phase) coupled direct to 1000-H.P. 


berg, Transvaal to 1200-H.P. engines. 


It is effecting a great economy in coal consumption in our work 
shops and factories. The efficiency of steam-driven shafting is 
known to be very poor. Scattered steam engines and long steam- 
piping run away with money by their continuous waste of energy. 
‘rhe motor is used only when and where it is wanted, its efficiency 
is very high, and it costs nothing when it is idle. It can be used 
either for the small power required by machines and tools at 
present worked by hand, or fora goods locomotive of 2000-horse 
power, such as is now being used at Baltimore. 

Conelusion.—I have touched lightly—I fear too lightly—upon 
some of the applications of electricity. I have confined myself, in 
a very general sense, to those with which I have been personally 
associated. I have shown how electricity began its beneticent 
career by protecting our lives and property from the disastrous 
effects of Nature’s dread artillery, how it facilitates intercommuni- 
cation between mind and mind by economising time and annihi- 
lating space. It 

“Speeds the soft intercourse from soul to soul, 
And wafts a sigh from Indus to the Pele.” 

By its metallic nerves it brings into one foid not only the scattered 
families of one nation, but all countries and all languages, to the 
manifest promotion of peace and general goodwill. Not only does 
it show us how to utilise the waste energies of Nature, but it 
enables us to direct them to the place where they are most wanted 
and to use them with the greatest economy. It opens to our view 
Nature’s secret storehouses, presenting us with new elements, new 
facts, and new treasures. It economises labour and purifies 
material. It lightens our darkness in more senses than one, and, 
by enabling us to see the unseen, it tends to aid the gentle healing 
art and to alleviate both suffering and pain. It aids us in the 
pursuit of truth, and it has exploded the doctrine that the pursuit 
of truth means the destruction of faith. 

I have occupied your time sufficiently, I hope, to impress upon 
you the universality of electricity. Its floodgates were opened 
when our good Queen ascended the throne, and during her glorious 
reign it has overfiown all the fields cultivated by the engineer. 
Though its followers are now regarded as specialists, the period is 
not distant when it must cease to be a speciality. Its facts and 
tenets, its science and practice, must form the framework of the 
profession of the engineer. Every engineer must ultimately 
become an electrician; and electricity will be the most general, 
the most useful, and the most interesting form in which he applies 
the fundamental principles of energy to the wants, the comforts 
and the happiness of mankind, 
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MODERN HIGH - SPEED ENGINES FOR 
ELECTRICAL WORK. 


In the engravings on this and the opposite page, we illus- 
trate a typical high-speed engine for central station electric 
lighting or transmission of power, manufactured by Messrs. 
W. H. Allen, Son, and Co., of Bedford. It is a three-crank 
double-acting compound vertical engine, capable of indicating 
550-horse power when running at a speed of 300 revolutions 


per minute, and supplied with steam at a pressure of 120 Ib. | 


per square inch at the engine stop-valve, and non-condensing. 
Thecranks are placed at equal angles of 120 deg., and the 
adoption of the three lines of working parts in this and 
similar engines for central station work has been brought 
about by the necessity for an extremely even turning moment 
when theyareused for the parallel working of alternators. This 
design has further proved to be accompanied by other inci- 
dental advantages, both to the manufacturer and user. The 
working parts of the three pairs of compound cylinders—each 
pair arranged in tandem, 12in. and 2lin. by 104in. stroke— 
being exactly similar to one another, the wear of the 


| true and in line. 


bearings throughout the engine remains perfectly uniform | 


under all conditions of load, and no question of the securing 
of the proper proportion of work between a high-pressure 
and low-pressure cylinder when placed side by side arises. 


is condensing; and, in the second place water cannot enter 
into the trunk chamber and gradually wash out theoil. The 
trunk is fitted with three hinged doors at the front, and two 
doors at the back, so that easy access can be obtained 
to the interior. The whole of the working parts are of 
Siemens-Martin steel, capable of withstanding a tensile 
stress of 28 to 32 tons per square inch, with an elongation of 
27 per cent. in2in. The pins for the crossheads are of a special 
steel, which is chosen for its suitability for case-hardening 
without becoming too brittle. The valves are of the piston 
type, strung on a rod with suitable distance pieces, and with 
a powerful spring at the top so as to allow a certain amount 
of flexibility. Each set of valves can be withdrawn and 
examined by removing the valve cover on the high-pressure 
cylinder. Each pair of high and low-pressure cylinders, with 
their valves, is bored out after they are fixed and bolted 
together, so that when finished the cylinders and valves are 
The pistons are made of wrought steel, and 
are fitted with Rowan’s patent piston packing. A sensitive 
governor acting on the throttle valve through levers controls 
the speed of the engine, so that the momentary increase in 
speed when the whole load is thrown off does not exceed 
10 per cent., the rise in speed from full load to no load being 


| from 2 per cent. to 3 per cent. of the full-load speed. This 


The smaller size of the parts also enables a high speed to be | 
maintained, and makes the dynamo proportionately more | 


economical. 
recent years has found great favour with central station 
engineers, the oil being forced by a pump driven from excen- 
trics on the crank shaft through a series of pipes to each 


The system of lubrication is that which of eR three-phase alternator. 


journal, The pressure maintained is about 15 1b. per square 
inch, which serves to flood the working surfaces with oil | 
when the pressure is relieved on the up and down strokes, | 
so that when the pressure is again restored, a film of | 


oil is interposed between the bearing surfaces. 
cylinders are mounted on a cast 


intermediate distance pieces. The piston and valve 


rods pass through glands in the top and bottom of these | 
| her big guns being minus fittings, and the firing of them a 


distance pieces, so that in the first place oil cannot pass up 
into the cylinders and so work into the boilers if the engine 


The | 
iron trunk with | 
| information. 


size of engine is suitable for a 350-kilowatt dynamo, and has 
been supplied both for electric lighting work, with single- 
phase alternator, and for electric transmission of power with 
The steam consumption at full 
load is 214 lb. per indicated horse-power hour when non- 
condensing, and 18 Ib. per indicated horse-power hour when 
condensing. 








DOCKYARD NOTES. 


Le Yacht for last Saturday contains a curious piece of 
It appears that the Redoubtable was recently 
quite a negligible quantity in the French Northern Squadron, 





| consequent impossibility. That the Baudin and Formidable 


| lack some of their armour we have already stated. Altogether 
| our journalists seem to have been a little too precipitate in 
talking of the menace of that particular squadron. 





| 

| THE old Resistance, which some years ago was fired at and 
| torpedoed a good deal, and has been since laid up in “‘ Rotten 
‘ Row” in Portsmouth Harbour, has been sold out of the 
service. We do not know what price she fetched as old iron, 
but if her interior is in anything like the state of the exterior 
her value must be small indeed. She still bears all over her 
the marks of projectiles, huge holes some of them, with the 
plates blackened and bent all around them. These, some of 
them, are probably where the melinite shell burst; she was 
heavily attacked with these in one experiment. 





Next year the three new French cruisers Condé, Gloire, 
and Sully will be laid down. They belong to the Montcalm 
type, but will be of 10,000 tons, that is, 500 tons extra. This 
extra weight is expended in very slightly thicker deck and 
side armour and on the engines. The belt will be 6in. special 
steel, with a belt above of 5in. It is about 4in. to 4}in. on 
the Montcalm. The guns will be one Sin. forward, one 8in. 
aft, in 6in. armoured turrents, eight 6°4 quick-firers, four in 
turrets, four in 6in. casemates, six 4in. quick-firers, an 
unsettled number of small quick-firers, two submerged topedo 
tubes, and three above water. There will be three sets of 
engines, each working a screw. The type of boiler is not 
mentioned, but Normand-Sigaudy or Guyot are the most 
probable. The indicated horse-power is fixed for 20,000, giving ~ 
a speed of 21 knots. 





Somz criticism has been aroused in France by an order 69 
replace condemned above-water torpedo tubes, they are also 
down to be fitted to these new cruisers. It is pointed out 
that the Americans are abolishing such tubes; but American 
war experience is hardly to be taken as a sure criterion. 
Only two cases of torpedoes being hit are recorded, one in the 
United States torpedo boat Winslow, when nothing resulted, 
the other one of the Spanish ships at Santiago. Both come 
under the category of “ doubtful facts.” Of the former the 
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United States authorities are, of course, able to take actual 
observation ; the other must of necessity be very much a matter 
ofconjecture. After a big shell has burst near a torpedo tube, 
and some other shell have come along afterwards, as well as 
a few fires and the shock of the ship running aground, con- 
clusive evidence must be difficult to obtain. Where a cruiser 
is concerned, too, it may be questioned whether an Sin. high- 
explosive shell from the enemy would not do all the wrecking 
possible. The chance of such a hit is a far more likely 
eventuality than the explosion of a torpedo in its tube. We 
fancy nine captains out of ten would load their above-water 
tubes if they had them and run the risk. A cruiser duel 
in the future is likely to be a rush together at full speed, | 
ending with a ram, the interval just before impact being em- 
ployed in discharging every torpedo. It is suggestive of the 
Kilkenny cats, but probably the more determined ship would 
get the luck and emerge in some sort of floating condition. 
We are speaking here of cruisers compelled to fight each 
other ; except under compulsion both sides will probably try 
to avoid fighting. An exchange of pawns may sometimes 
lead to mighty developments in a game of chess, but the 
pawns are not sentient. The cruiser warfare of the future 
will more probably consist, when the belligerents are all equal 
In personnel, in so arranging matters that one side or the 
other has to accept the alternative of being blown out of the 
water straightway or of striking. Judicious strategy can 
effect all this, 





Avtomatic sights have been experimented with at Gibraltar | 
on some 6in. quick-firing guns. The sights raise or lower as | 
the depression or elevation is given, the laying of the gun | 
adjusting the sights. Position finders are thus done away | 
With. Some very excellent shooting was made. 
Very strict Admiralty orders have been issued to the effect 
that no officers are to communicate to the Press information | 
by to naval movements. If we may gauge future workings | 
Y past results, we might add that foreign Governments | 
He pre information should apply to the Admiralty, who will 
1 them all they want to know. Orders of this sort are 
undoubtedly essential in war time, but in peace its object is 
iisrtionabie. It merely gives a little extra work to spies, 
nae of course, are plentiful enough. There is further the 
a Iculous fact that there are many things made so “confi- 
ential” by the Admiralty that the mass of our officers are | 








kept unacquainted with them, unless some foreign officer tells 
them in a moment of confidence. For the foreigner un- 
doubtedly manages to know all about it. We doubt whether 
one per cent. of the “ official secrets” of the various 
Admiralties are secrets at all to anybody except the people of 
that particular nation. 








GLASGOW’S PROPOSED NEW DOCK. 


THE proposed new dock scheme which the Clyde Trustees 
are to seek parliamentary sanction for next session, and in 
pursuance of which Lord Provost Richmond, chairman, Mr. 
James Deas, engineer, and Mr. T. R. Mackenzie, secretary of 
the Trust, have during the past week been in London, utilises 
property already owned by the Trust at Shieldhall on the 
south side of the river, about a mile below the recently con- 
structed Prince’s Dock. The new dock, it is understood, is 
to be in plan somewhat similar to the Queen’s Dock on the 
north side of the river, viz., with its length in a direction 
parallel to the river and with a “ tongue ”’ projecting from its 
inner end, forming a north and south basin for about half the 
dock’s length. The dimensions are not meantime stated, but 
the canting basin and width of entrance are intended to be even 
larger than in the caseofthe Queen’s Dock. By farthestrongest 
argument used on behalf of Renfrew in the recent attempt 
to have a Dock Bill passed for that burgh—an attempt, by 
the way, which it has been decided by the burgh authorities 
to renew in the coming session—was the inadequacy of the 





| accommodation and the inefficiency of the appliances for 


dealing with mineral cargoes at present possessed by Glasgow. 
Impressed by this and similar testimony which has been 
somewhat freely launched at them by shippers and others, 
the Clyde Trustees sent a deputation of their officials round 
the leading harbours of the United Kingdom to gather sug- 
gestions and particulars as to the best methods of dealing 
with mineral and other rough cargoes. Following upon this 
a committee was appointed, who, with the engineer of the 
Trust, have prepared the scheme now about to be brought 
before Parliament. Another consideration which doubtless 
weighed with the Trust in seeking to extend the dock accom- 
modation—and that at a point which has hitherto been con- 
sidered well below the western limits of the harbour of 
Glasgow—lies in the fact, which has not infrequently been 
pointed out, that practically the whole of the docks with 
which Glasgow is at present provided—graving as well as 





tidal—have their outlet to the harbour precisely at the same 
spot, and that if in future the movement of shipping into 
and out of the various docks is to be safely and expedi- 
tiously managed at the same time as the up and down harbour 
traffic is to be maintained and improved, there can be little 
room fer dock and shipping expansion of any sort. Shield- 
hall is well beyond the point at which a state of things 
dangerously like congestion has already often been experienced. 
In order that there may be no question whatever as to the 
satisfactory situation of the new dock and its equipment, 
plans have, we believe, been submitted to several of the lead- 
ing engineers of this country for their opinion. As regards 
the equipment of the new dock with mechanical appliances 
for the loading and discharging of mineral cargoes, matters 
have not yet, of course, been finally decided, but it is believed 
the Clyde Trust technical advisers incline to recommend a 
system of hydraulic coaling hoists such as may be seen at 
Grangemouth and other East of Scotland ports. The insuf- 
ficiency of the railway truck accommodation quite as 
much as ship berthage was a feature of the criticism brought 
out in the case for the Renfrew and the Old Kilpatrick 
schemes, and thoroughly ample provision of this kind will 
be a feature of the scheme now proposed. Such unanimity has 
already been reached that the railway companies will not be dis- 
posed to support any proposal which may be made for docks 
elsewhere as rivals to those of the Clyde Trust. 








MOTOR CAR NOTES. 


Tur third annual meet of the Motor Car Club took place 
on Monday morning, in Whitehall-place, and was the largest 
that so far has been held in this country, being attended by 
over eighty vehicles. The route traversed was along 
Piccadilly, through Kensington, Hammersmith, and Barnes 
Common to Sheen House, Richmond Park, where after lunch 
motor cycle races were held. The vehiclescomprised nothing 
of particular novelty. They were for the greater part pro- 
pelled by Daimlerengines. Steam carriages were conspicuously 
absent. The run was effected without accident, and the 
members afterwards dined together at the Hotel Métropole. 








Tur Paris Exposition management has granted 26,000 
square feet additional space for American exhibitors, making the 
present total 203,000 square feet, 
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LAUNCH OF THE FIRST-CLASS BATTLESHIP 
FORMIDABLE. 

YESTERDAY afternoon, from the same, almost 
historic, slip at Portsmouth which has cradled so fine 
an array of war vessels within the past twelve years— 
the Trafalgar, the Vulcan, the Royal Arthur, the Prince 
George, the Fox, the Eclipse, the Gladiator, and the 
Canopus — was successfully launched the mightiest 
battleship, in point of displacement, which the world has 
yet seen—the Formidable. 

We give below a special illustration, showing the 
various features of the Formidable, and pointing out in 
what respects she differs from earlier vessels of this 
class; the improvements in protective features, in power 
of armament, and in coal capacity, as well as in antici- 
pated speed, being very considerable. It is important 
to notice the points in the engraving from which the 
various measures of length are taken. The first per- 
pendicular ‘“‘O” is assumed to be at the spot where the 
load water-line touches the stem ; the last perpendicular 
corresponds with the aft face of the sternpost. The length 
over all is measured from ram point to taffrail. The 
vertical side armour is drawn with shaded full lines ; the 
barbette armour, and athwartship armoured-bulkheads, 
which slope inwards at an angle, thus adding 17ft. fore 
and aft to each end of the citadel, making it 250ft. long 
altogether—are drawn and shaded with dotted lines. 
The thin nickel steel plates, 2in. in substance, running 
from the forward end of the Yin. belt, are shaded more 
lightly. 

The ram bow of the Formidable is greatly modified. 
Instead of being formed of two steel castings bolted 
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is, however, 50 per cent. thicker, being 9in. in substance | with a searchlight platform on the main topmast : 

over a depth of 15ft.; and a length of 216ft., the extent | long-distance semaphore for signalling at sea will also : 
of the armoured citadel being, as before stated, further | employed. This semaphore will be about 160ft, aboee 
increased by the diagonal armoured bulkheads up to a | the level of the water-line. The masts are provided With 
total of 250ft. The steel armour will all be treated by | three derricks, two forward and one on the mainmast, 
the improved Harveyising process. The power of resist- | These derricks, primarily fitted for hoisting out the boats, 





ing the penetration of projectiles will therefore be 
very great in the case of the Qin. belt. To the vertical 
armour must be added the thickness diagonally of 
the armoured deck slopes. This would be 4}in., giving 
a total of 13}in. Now carburised armour plates have 
a resisting power equivalent to 2°6 of wrought iron, 
thus the sides of the Formidable in the way of the 
armoured citadel are invulnerable to any projectile which 


of wrought iron ; and there are few guns being mounted 
now which can throw such a missile effectively at this 
range. Very frequently the muzzle or initial power of 
impact of a projectile is confused with that of its power 
at ordinary fighting range. In these days vessels do not 


The risk is too great. The armoured bulkheads of the 
Formidable, varying in thickness from Yin. to 12in., are 


cannot pierce, say, at 2000 yards, a thickness of 35° lin. | 


steam up alongside of the enemy in going into action. | 


| will be of great utility when coaling. 

The boats include four steamboats, two 56ft. in len th 
and two 40ft. in length, and fourteen sailing and pulling 
| boats, ranging from a 42ft. sailing launch to a aaa 
| dinghy. The two larger boats are capable of steamin 
| about 13°5 knots per hour, and are fitted with torpede 
| dropping ampenesne. They will also act as scouts whilst 
| the parent ship is in harbour. : 
Three independent sets of dynamos and engines are 
_ required to light the ship and work the electric-motoy 

fans and the searchlights. Every compartment, except 
| the double bottom, &c., will be efficiently lighted by 
| incandescent lamps. Colomb’s lights are fitted for use 
| when the dynamos are not running. 
Ventilation will be secured by the use of motor fang 
| outside the boiler and engine-room spaces, and by steam 
| fans in these rooms. This plan secures a much cooler 
| temperature in the outside spaces. There will be also 


fitted joining the ends of the vertical side armour, thus | 
forming a complete belt round the vital portions of the | complete installation of electric bells, and voice pipes 
vessel. There are two protective decks, as shown in the | communicating with “exchanges” on ail decks. [ny 
engraving, one being of the now usual turtle-backed | addition to these, loud-speaking telephones will be fitted 
shape, on which the armour rests all along the edges, | at important positions. 

and formed of 2in. steel plating on the flat portion| The ship has been built under the supervision of Mr, 
forward and on the crown of the turtle back, the slopes | Young, assistant constructor in the dockyard, acting 
of the turtle back, and all the after flat part of the deck | under the instruction of Mr. Beatin, constructor, and Mr, 
towards the stem being increased to 3in. This is an | J. Yates, chief constructor at Portsmouth. Her launching 
important change; hitherto the after portion of a battle- | weight was 5000 tons. 





Upper Deck Battery Eight 12 Pars. 
re cx x) C=) 





6 QF 
‘asemate 
MAN 



























A 
_ __——— oa 


SSS EM RA ee = 


Two /2° Wire Guns 
Collision Buth Head 















WS Ri oe) 
SSSSSS iESS 33) f Armoured A : 
SN Ne TY PS 











SS SSS SSS WS 
 Bilhatbel a eee win Vertical Belt 2/6 Ft lo1g -------------~-----------=--n-en mene nennnne al \2 Armoured Deck Siig 
' ‘ ; SossnwesZ 
' ‘ ' Sie SSS 
T Fiae. SS 
Bracketted Double Bottom extending between these Bulkheads shownin dotted Lines ”. fies Sse j j 
) eae oe 2 ee eee ee ee ea ee ES Re SREB RE RMR BOR we TH MH ee mR Pr" Cast Steet 
Stemand Ram’ 











Feet 
Length from Ram Point to Taffrail __ 








together. and passing down to the forefoot, it is all cast | 
in one piece, and runs from the stem to the ram proper | 
—which is shaped like a gigantic thimble—and ends | 


there, the vertical and flat keels sloping up at an angle 
towards it for a distance of about 45ft., and are 
securely built into it. Into the ram is inserted also the 
40 1b. steel stiffening plate which runs horizontally back 
to the seventh frame bulkhead, the eighth frame being 
that where the main collision bulkhead comes. This 
allows for the driving in of the ram in the event of a 
mishap to the stem without injuring this important 
bulkhead. As in the Canopus, the subsidiary bulkheads 
which run from the first to the seventh frames will be 
filled in with cork up to the main deck. 

The deadwood aft, as will be seen in the engraving, is 
cut away altogether; a vertical height of 11ft. being 
thus removed just forward of the sternpost, which is a 
solid steel casting descending without any support for 
the rudder to hang on, and forking out both ways 
forward and aft beneath the tiller compartment, to 
support the stern framing. This feature, which is seen 
in the Japanese battleship Yashima, was dilated upon in 
a paper read by Mr. Philip Watts, at the spring meeting 
this year of the Institute of Naval Architects. When 
associated with the cutting away of the keel forward, it 
has the effect of facilitating the turning of the ship 
within a smaller circle in a very marked degree, and thus 
assists evolutionary movements. 

The Formidable is one of a class consisting of three 
vessels building at Portsmouth, Chatham, and Devon- 
port, which may be described as improved Majestics. 
They were designed by Sir William H. White. Their 
principal dimensions, &c., are as follows :—Length, be- 
tween perpendiculars, 400ft.; length over all, about 430ft.; 
beam, extreme, 75ft.; displacement, 15,000 tons, or 16,200 
tons if coaled to full bunker capacity; mean draught, 
26ft. 9in. at normal displacement, or 28ft. 5in. if coaled 
to full bunker capacity; speed, 18 knots,; indicated 
horse-power, 15,000. She will be propelled by twin 
screws, each screw being actuated by a set of triple- 
expansion engines of 7500 indicated horse-power. The 
steam will be supplied by twenty independent water-tube 
boilers of the Belleville type, fitted with all the latest im- 


provements, and with the economisers as supplied to the | 


Diadem, and illustrated in Tae EnoineEr of last 
week, and capable of supplying steam at 300 1b. pressure, 
which will be reduced at the engines to 250 lb. pressure. 


The engines and boilers are being built by the Earle’s | 


Shipbuilding and Engineering Company, Limited, Hull. 
The amount of coal carried at the normal draught of 
26ft. 9in. is 900 tons, although provision is made for the 
storage of 2100 tons altogether. It is calculated that the 
extra 1200 tons would bring the ship down lft. 8in., at 
the rate of 60 tons per inch. A special feature of this 
ship is that the lower bunkers can be coaled direct, 
independently of the upper bunkers. To those who are 
acquainted with the circumstances attendant on coaling 
in an ordinary ship, when the coal rains down in a shower 
through the upper bunkers into the lower ones, envelop- 
ing the trimmers with clouds of coal dust, the importance 
of this modification will be at once recognisable. 

The armoured protection is arranged on somewhat 
similar lines to those obtaining on the Canopus and her 
sister ships. The vertical side armour of the Formidable 
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ship’s below deck vitals have been insufficiently covered | 
up. The second armoured deck is actually the main | 
deck, and has a protection of lin. of steel all over. 
There is thus practically an armoured cofferdam 
| extending throughout the whole of the citadel space. 

The main armament consists of four 12in. breech- 
loading wire guns of a new and improved type, mounted | 
in pairs, two firing forward and two aft. They are 
protected by a stout hood or shield—as shown in 
the drawing—8in. in thickness, whilst the hydraulic | 
mechanism and machinery is protected by a circular 
armoured redoubt or barbette, the thickness of the 
armour being 12in. Alternative hand gear is provided 
for working the guns, the breeches of which are opened 
and closed by hand. The auxiliary armament is formed | 
principally by twelve 6in. quick-firing guns of an entire] 
new type, eight being on the main deck, four of whic 
can be fired axially forward and aft in a line with the 
keel, by the aid of sponsoned ports, and four being on 
the upper deck in corner casemates, capable of being 
trained directly forward or aft in the same way. Thus 
there are in all four 6in. quick-firing guns which bear | 
axially forward, and four which bear axially aft for end-on 
fire. These 6in. guns are all enclosed in casemates, | 
having 6in. shields outside and 2in. inner walls and doors | 
—all of Harveyed steel. The ammunition is sent up | 
from ammunition passages beneath the lower armoured | 
deck, through armoured tubes leading direct into each | 

‘casemate. It is therefore under protection from the 
time that it leaves the magazine. 

In addition, sixteen 12-pounder quick-firing guns will be 
mounted on board, eight on the main deck along the 
bows, beam, and quarters, and eight in a covered-in 
battery on the upper deck. Two 12-pounder 8 ewt. guns 
for boat and field purposes have also an alternative mount- 
ing gear arranged, so that they may be fired over the for- 

| ward breastwork, making eighteen 12-pounder quick-firing 
| guns altogether. In the two fighting tops six ‘3-pounder 
| Hotchkiss guns will be mounted on circular railways, 
| for protection against torpedo boat attacks. There are 
| also eight Maxim guns to be mounted on the boat deck 
and superstructure. Four submerged torpedo tubes 18in. 
| in diameter will be fitted, two being forward and two aft. 

A conspicuous feature of this ship is the formidable 
cast steel ram, to which allusion has already been 
|made. This casting weighs by itself over 30 tons, 
| and as a protection to the ship whilst using the ram, 
the sides forward are covered ‘to a great extent with 2in. 
| nickel-steel plating in addifion to the ordinary skin 
| plating of about jin. in thickness. This would corre- 
| spond to about 7in. of ordinary wrought iron plates, and 
| stiffens the bows of the vessel enormously, inde- 
| pendently of the protection which it affords against 
| medium-sized shell fire. The structure of the bows of 
| the Formidable, taking armoured deck, 2in. thick, and 
| stiffening plate of similar substances, skin and nickel 
| steel armour-plates, framing, bulkheads, and _ breast- 
| works into consideration, appears well designed to pre- 
| vent any serious injury arising from ‘the use of the ram. 
| _ When completed and ready for hoisting the pennant, 
| the complement of the Tormidable will be 789 men, if 
| used as a flagship, or about 40 more than the comple- 
| ment of the Majestic. She will be fitted with two steel 
| masts, each furnished with one military fighting top, and 





: all in one piece, shewing | 
StifFening Place j 
| 
eens ge 
Swaw Enc 
The quantity of ammunition which will be maintained 
in the magazines on board, independently of that for 
saluting purposes and machine guns, will be no less 
than 12,000 rounds, which would enable the ship to 
sustain consecutive actions, under ordinary rapidity of 
fire, for about four hours. Judging, however, by the 


| slow exhaustion of ammunition which took place at 


Santiago, this time might be considerably extended. 








NEWCASTLE-UPON-TYNE ASSOCIATION OF STUDENTS OF THE 
INSTITUTION OF CIVIL ENGINEERS.—On Thursday, Friday, and 
Saturday, 27th, 28th, and 29th October, was carried out under the 
direction of the Council of this Association a series of visits to the 
more important engineering works of the district. The students 
of the Yorkshire and. Manchester associations had been specially 


| invited for the occasion by the local council, and the former were 
| represented by Professor Goodman, a vice-president, and several 


students. On the 27th, the works of the river Wear Commission 
were inspected. The party were met by Mr. H. H. Wake, M.I.C.E., 
the harbour engineer, and 1 past-president of the Association, 
who, together with his assistant, Mr. A. D. Smith, A.M.I.C.E., 
conducted the visitors on to the North Pier, which is not yet com- 
pleted, and where there was a large crane capable of lifting 50 tons 
with an overhang of 65ft. The block-making plant was next in- 
spected, which could turn out eight tons of concrete per hour. At 
the docks the unusual feature of gas engines driving directly on to 
centrifugal pumps for emptying the docks was inspected, in con- 
nection with which it may be mentioned that 10,000 tons of water 
are discharged at the expense of 9000 cubic feet of gas, Later on 
the hydraulic machinery for opening the dock gates and swing 
bridge was visited, that for the latter being duplicated. Before 
the conclusion of the visit all who were present were hospitably 
entertained to tea by Mr. Wake. On the morning of the 28th one 
party inspected the extensive works of the Palmers’ Shipbuilding 
and Iron Company, Limited, at Yarrow, consisting of shipbuilding 
and er yards and docks, ironworks, steel works, and engine 
and boiler shops. At the same time a small number, by the 
kindness of Sir Andrew Noble, Member of Council of Inst. C.E., 
were shown over the celebrated Elswick Works of Sir W. G. 
Armstrong, Whitworth, and Co., Limited. In the afternoon the 
locomotive shops of the North-Eastern Railway Company were 
visited. Mr. Wilson Worsdell, loco-superintendent of the company 
and a vice-president of the local association, in conjunction with 
the assistant superintendent—Mr. Stirling—received the party. 
Under such efficient leadership the visit was uncommonly interest- 
ing. The long array of shops was inspected, their li 
and the economical system of their arrangement, by which the 
maximum of energy was obtained in a minimum of space, being 
especially noticeable. The feature of the machine shop was the 
large number of milling machines which turned out work com- 
pletely finished. In all were to be seen evidences of a master 
organiser. Mr. Worsdell entertained his visitors to tea afterwards 
and presented each person with a printed copy of some interesting 
tatistics in tion with his engines. e also made the state- 
ment that twenty new express passenger engines were to be built 
shortly of the simplest construction, yet efficient in design. They 
would be all 7ft. coupled bogie engines, and when full would weigh 
about 90 tons, During the evening a few visitors dropped in to 
see the Newcastle and District electric lighting station at Forth 
Banks, where the dynamos are driven by Parsons’ steam turbines, 
permission being kindly given by the Hon, C. A. Parsons, M.I.C.E., 
to inspect the station, e whole of Saturday was devoted to a 
trip up and down the Tyne, the tug J. C. Stevenson being kindly 
lent by the Commissioners for the occasion. After inspecting the 
hydraulic machinery for moving the swing bridge, the party pro- 
ceeded up the river to Scotswood, where turning, they steamed 
down past all the big shipyards and engine works to Tynemouth, 
rg on the y to inspect a new crane recently erected by 
the Wallsend Coal Company for the shipping of coal without break- 
age, and also at the Albert Edward ks which belong to the 
Tyne Commissioners, A visit was paid to Tyne Dock, which is the 
largest single coal shipping dock in the world, last year 64 million 
tons being loaded at it. Mr, Fletcher, A.M.I.C.E., of the North- 
Eastern Railway Company, showed the party over, 
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RAILWAY MATTERS. 


Durina the last year seventy three miles of new 
electric tramways was laid in France. 


Tur eastern section of the Siberian Railway has been 
completed as faras Nertchinsk. It is expected to be carried to 
(Chita by next February, and Irkutsk in 1900, when the whole of 
the Siberian Railway will be completed. 


Ir is reported that the construction of the Neuchwang 
Jailway has been settled, and British firms will share in the 
making of this important line. A London syndicate has obtained 
the contract for building a part of the Burmah-Yunnan-Yangtse 
Railway, and its members recently applied to the Government of 
India for the service of trained engineers to explore the country 
beyond the Kunlun Valley, along which the Yunnan line will run, 
The idea is that the line shall be commenced simultaneously at 
poth termini, one party working from the Burmese frontier, and 
the other from the Yangtse, 


A TERRIBLE accident occurred at Brechin recently to a 
cattle train from Glasgow. There is a decline before Brechin is 
reached, and apparently the train got beyond control. It dashed 
into the station, which is the terminus of the line, and smashed 
into the buffers at the end. The engine and two or three of the 
trucks mounted the platform and crashed through the wall into a 
ticket-office. The wall was knocked down, and the engine and 
carriages were piled up in a heap tothe roof. A few years ago a 
passenger train from Forfar ran away down the same incline and 
knocked down part of the station, which was only rebuilt and 
enlarged eighteen months ago, 


Tur Tyne Improvement Commissioners have resolved 
upon the reconstruction of the north pier at the mouth of the 
river. The pier, which had been completed, has been seriously 
damaged by the storms of the last two winters, a wide breach 
being made in it. They have consulted Sir J. Wolffe Barry and 
Messrs. Coode, Son, and Matthews, and it has been decided to 
build the pier in a straight line with the land portion of the exist- 
ing pier, leaving the sea end of the present wall standing until 
the new pier is completed, and then to dismantle it as far as 
low-water mark, The cost of the alterations will be about 
£404,000, and the contract has been let to Sir John Jackson, 
Limited, Westminster, who undertake to complete it in five years 
and a-half, 


Anoruer relic of the early days of locomotive building 
is to be placed in Darlington Station, near to “ No, 1,” which was 
built in 1825. The engine is the Derwent, No, 25, which was 
built by Mr, Alfred Kitching, of Darlington, in 1837. It was 
exhibited at the Jubilee Exhibition at Newcastle, in 1887. The 
engine has outside cylinders, and the door of the furnace is at the 
chimney end, the firemen standing on a small bogey tender con- 
taining the supply of coal. This was placed in front of the 
engine, while behind the boiler was the water tank. The Derwent 
was bought from the old Stockton and Darlington Railwa 
Company by Messrs, Pease, and was employed in drawing their 
colliery traffic in the Crook district, but since the Newcastle 
Exhibition has not worked. Messrs. Pease have recently given 
the engine to the North-Eastern Railway Company, in order that 
it may be preserved like ‘* No, 1.” 


A LARGE portion of the Kentish Town and Camden-road 
widening of the Midland Railway's junction with the Metropolitan 
line, namely, that between Kentish Town and St. Pancras stations, 
was opened on Monday. Four additional platforms have been 

wrovided to meet the requirements of the suburban traffic—two at 
‘entish Town Station and two at Camden-road Station. In 
addition to their extra suburban lines, the Midland Railway Com- 
pany also opened at Somers Town a large coal depét, which has 
been completed at acost of half a million sterling. The depdt is 
in two floors, having a superficial area of over ten acres, and the 
whole will be worked by hydraulic power. There are three 
hydranlic lifts, and a fourth will shortly be added, by means of 
which 200 wagon-loads of coal a day may be dealt with at the low 
level and 200 can be accommodated at the high level. The depdt 
is we!l lighted by electricity, and there are two electric traversers, 
one on each level, from one end of the depot to the other. 


Tue first operations in piercing the Simplon Tunnel, 
which began in September last, are represented so far by a boring 
170 metres long on the Brigue side, and 30 metres on the Italian 
side at Iselle, says the Zurich correspondent of the Times. The 
temperature in the former tunnel reaches 85 deg., and the water 
constantly trickling through renders it necessary for the Italian 
workmen to wear complete coverings of oilskin, and wide hats of 
the same material, the work and conditions of atmosphere being 
sufficiently arduous to render a change of gangs necessary every 
four hours, The rock drills, which have now arrived, are reported 
to be so light that they can be carried by four men. In the con- 
struction of the St. Gothard the Ferroux drills, making about 180 
blows in a minute, were mounted on a carriage worked by 
some sixteen attendants, while the work of charging with dyna- 
mite, firing, and clearing away was done by twenty-two men ip 
three to four hours. In the present operations the Rhone water- 
power is used in working this machinery, in clearing the débris, 
providing the electric light, &c, For the protection of the 
machinery a large building is being constructed communicating with 
the tunnel works by a gallery. Here, too, the workmen come to 
don their special clothing, each set being marked by its own 
number. They pass from the tunnel without the danger of 
exposure to the outer air, as in going through the gallery they 
take off their working clothes, which are at once aired and dried, 
their own clothing being then restored to them. It is reported 
that the heavy duty the Italian Government lays on dynamite 
—~ interferes with the progress of the work on the Italian 
side, 


An exhaustive article dealing with the working stresses 
of materials employed in locomotive design was recently con- 
tributed to the American Engineer by Mr. Francis J. Cole. On 
the subject of axles the author says, because Bessemer steel is a 
suitable material for rails, it does not necessarily follow that it is 
desirable for axles, and superior and more durable than hammered 
iron. Nor does it follow that soft or mild steel, of say 55,000 1b. 
to 65,000 Ib. tensile strength, which is so reliable and tough, 
should prove a suitable material when good bearing surfaces and 
freedom from breakage are required. Steel of a high tensile 
strength and elastic limit, with enough elongation to ensure its 
toughness and ductility, made by the open hearth process, of, say, 
80,000 Ib. to 90,000 Ib. tensile strength, with an elongation of 22 
per cent. in 2in., and phosphorus not over 0°05 per cent., when 
thoroughly worked co well hammered, is an entirely reliable 
material, and superior in every respect to wrought iron or mild 
steel. It is a matter of observation that its use is becoming more 
general every day. The author has arrived at the following con- 
clusions :—That driving axles should be first designed to afford 
sufficient bearing surface to ensure cool running, the a 
— about one square inch to 175 lb. of net load ; and secondly, 
for the known forces which give rise to stresses in the metal, keep- 
ing the fibre stress within safe limits. By far the greatest bend- 
ing stress is due to the direct thrust of the piston, the stresses 
from other causes being comparatively insignificant in comparison. 
The greatest stress is on the main axle in freight engines, and on 
the back axle in passenger engines. When itis advisable to reduce 
the bending moment the spread of the cylinders should be made 


NOTES AND MEMORANDA. 


A TELEGRAM from Bucharest states that a new 
sees spring has been discovered at the Steaua Romana 
elds, which has already yielded more than a million kilos in 
twenty-four hours, 


Tue number of inhabited houses in the City of London 
in 1896 was 4600, as compared with 14,600 in 1851. The number 
of dwellers in the City boundaries has fallen from 128,000 to 31,000 
in the forty-five years, 


A New abrading material equal to emery in hard- 
ness, according to the claims of Mr. Floryanowicz, the Russian 
inventor, is made from fire-clay. The clay is thoroughly washed, 
mixed in a pasty mass, dried, and then burned at a temperature of 
about 2300deg. Fah. The result is a uniformly hard product with 
a hardness of eight to nine on the Mohr scale; this is equal to 
that of emery. The burned clay is crushed and used for making 
wheels, dc. 


THE Secretary of State for Foreign Affairs has received 
a telegram from her Majesty’s Minister at Tokyo, stating that he 
bas been officially informed by the Japanese Government that 
imports arriving at a Japanese port before January Ist, 1899, will 
only be entitled to come under the now existing tariff provided 
that an application for their entry shall have been received by the 
Japanese Customs of the port in question before midnight of 
December 31st, 1898. 


THE output of coal in this country during last year was 
upwards of 200,000,000 tons, the highest quantity yet recorded, 
and nearly 7,000,000 of tons more than in 1896, Of this amount 
we exported not less than 37,000,000 of tons. According to the 
Board of Trade report on the output and value of the minerals 
raised in the United Kingdom in 1897, the value of these products 
at the mines and quarries was £72,044,000, of which coal con- 
tributed £59,740,000, against £69,088,000 the previous year. 


Firty-THREE fresh disputes occurred in October last, 
involving 12,557 workpeople. The corresponding number of dis- 
putes for September was 52, involving 7644 workpeople ; and for 
October, 1897, 39 disputes, involving 8707 workpeople. Eight 
disputes took place in the building trades, 12 in mining and 
quarrying, four in iron and steel manufacture, 12 in engineering 
and shipbuilding trades, five in other metal trades, three in the 
textile trades, two in the transport group, and seven in other in- 
dustries. Of the 54 new and old disputes, involving 14,329 work- 
people, of ‘which the settlement is reported, 19, involving 7948 
persons, were settled wholly in favour of the workveople; 14, in- 
volving 2255 persons, wholly in favour of the employers ; and 21, 
involving 4126 persons, resulted in a compromise. 


Tue returns of vessels totally lost, condemned, Xc., 
during the three months ended June 30th last, compiled by 
Lloyd’s Register of British and Foreign Shipping, have come 
to hand. They show that sixty-two steamships of 66,579 net tons 
and 104,507 gross tons were lost, including twenty-six British 
vessels of a net tonnage of 29,445, and gross tonnage 47,585. 
Ten of the latter are classified as having been broken up or con- 
demned, nine were lost as a result of collisions, and six wrecked. 
Daring the same period 108 sailing vessels of 50,850 tons have 
disappeared, including seventeen of American nationality, twenty- 
five Norwegians, twelve Swedish, and eleven belonged to French 
owners, Only three vessels, one belonging to America and having 
a grosstonnage of 3362, and two owned in Spain of 7834 tons 
gross, were lost through the Hispano-American war. 


THE properties of calcium were discussed at a recent 
meeting of the Paris Academy of Sciences by M. Moissan. The 
melting point of pure crystallised calcium was determined 7 a 
thermo-couple tube 760 deg. Cent. The author found that 
the metal can be cut, but it is much less malleable than sodium or 
»otassium, as it can be broken, and shows a crystalline fracture. 
When totally free from nitride, its colour is brilliantly white, 
recalling that of silver. The density was found to be about 1°85, 
and it is hard enough to scratch lead, but not calcium carbonate. 
Neither chlorine, bromine, nor iodine attacks calcium in the cold, 
although the corresponding haloid salts are formed at higher 
temperatures, Calcium burns brilliantly in oxygen, the tempera- 
ture resulting from the combustion being so high that a part of the 
quicklime produced is melted and volatilised. When burnt in air, 
the calcium combines with both constituents together, nitride and 
oxide being simultaneously formed. Ata dull-red heat the metal 
also combines with carbon with great energy, forming CaC,. At 
high temperatures the reducing power of calcium is remarkable, 
oxygen being readily removed from sulphur dioxide, phosphoric 
anhydride, boron trioxide, silica, and the oxides of carbon. 


Ar the ordinary meeting of the Physical Society, held 
on the. 11th inst., Mr. Shelford Bidwell, F.R.S., president, in the 
chair, Mr. J. H. Reeves described a method he had adopted for 
measuring the effect of stray fields upon ters and voltmeters. 
The instrument to be tested is first mounted on a stand, and is 
brought under the influence of a large coil carrying a current. In 
this way fields of known magnitude can be superimposed on the 
working field throughout the range of the instrument, and the 
change of deflection due to them can be observed. From these 
known values the working field can be deduced, For, let the 
current in the solenoid of the instrument at any moment be A 
amperes producing a corresponding unknown working field of 
magnetic force X. Then X is proportional to the solenoid 
current as measured by the indications of the instrument. Ifa 
magnetic force x is superim on X, then z is measured by 


x of A. If x is known, the working field X can be calculated 


from the change of deflection produced by the superposition. 
With Evershed ammeters the field measured in this way was in one 
instrument 200, and in another 226; or about one-third of Mr. 
Campbell’s figure (700) for the Evershed ammeter. Mr. ee. 
bell’s value of B did not represent the working field, but the field 
at the end of one of the fixed pieces of iron. 


THE opening meeting of the session of the Royal 
Meteorological Society was held on Wednesday evening at the 
Institution of Civil Engineers, Great George-street, Westminster, 
Mr. F. C. Bayard, LL.M., President, in the chair. A report on 
experiments upon the exposure of anemometers at different eleva- 
tions was presented by the Wind Force Committee. The experi- 
ments have been carried out by Mr. W. H. Dines and Captain 
Wilson-Barker on board H.M.S. Worcester off Greenhithe. Five 
pressure-tube anemometers were employed, the first being at the 
mizen royal masthead ; the second and third at the ends of the 
mizen topsail yardarm ; and the fourth and fifth on iron standards 
15ft. above the bulwarks. The results show that the ship itself 
affected the indications of the lower anemometers, while some 
low hills and trees, which were a quarter of a mile away from the 
ship to the south and south-west, also affected the wind velocity 
from those quarters. The Committee are of opnion that the 
general facts deducible from these observations bearing on the 
situation of instruments for testing wind force are:—(1) That 
they must have a fairly clear exposure to be of much value; and 
would appear that for a mile at least all round there should be no 
hills, or anything higher than the — of the instruments. (2) 
That on a ship the results may considered fairly accurately 
determined by having the instrument 50ft. above the hull, but 
that on land it will generally be necessary to carry the instruments 
somewhat higher, the height to be determined entirely by the local 
conditions. (3) That no other form of anemometer offers such ad- 








as small, and that of the engine frames as great as practicable 
That hard steel having a high elastic limit and paar ductility, 
possesses the properties of being a good bearing material and 
capable of resisting severe shocks, is well adapted for axles, 





t as the pressure-tube, from the fact that it can be run 
up and secured easily atany desirable height above a building, and 
that the pipes and stays can be slight, so as to offer no resistance 
to the wind or cause any deflecting currents, 





MISCELLANEA. 


A RECENT cable from Cape Town states that a Bill has 
been introduced in the House of Assembly providing that the 
sum of £30,000 per annum be placed at the disposal of the Imperial 
authorities for naval purposes. 


At a sitting of the Royal Commission on the London 
water supply on Tuesday, Mr. Bryan, engineer to the East London 
Waterworks Company, said that during the past six months the 
Registrar-General’s returns showed that in the Eastern District of 
London, which was supplied by the East London Company, the 
deaths from typhoid been 1 per 39,000; in the Central 
District, which was not supplied by the East London Company, 
the deaths from typhoid had been 1 per 33,000; and in the 
Northern District, which was not supplied by the East London 
Company, 1 person died from typhoid out of every 31,000. This 
showed that the health of the ple in the Eastern District 
compared favourably with that of the people in the other two 
districts, 

Tue scheme of the Workington Corporation and iron- 
masters for a deep-water dock at Workington havi fallen 
through, the Maryport Harbour Commissioners have decided upon 
a large scheme of dock extension. They propose to incorporate 
a company under Act of Parliament to buy the rbour estate, and 
provide additional modern accommodation for increasing the trade 
of West Cumberland. Particulars will shortly be submitted to the 
bondholders, and if the negotiations proceed satisfactorily a Bill 
will be introduced next session. It is claimed that the Com- 
missioners’ scheme would give all the dock accommodation 
required by the West Cumberland iron trade, and that the build- 
ing of a large dock at Workington would result in neither Work- 
ington nor Maryport harbours paying. 


A LETTER was lately sent by Mr. Morse, solicitor of the 
British Electric Traction Company, to the Merthyr and other local 
authorities, inyuiring whether they would support the intended 
application by the company for an order to oie then to provide 
electric light—as well as light railways—for the locality. On 
Wednesday the matter was referred to at the meeting of the 
Merthyr District Council, who adopted a report by the Committee 
recommending as follows:—That the company should include in 
their proposed order the area of the whole parish of Merthyr, that 
at first and within two years of obtaining the order, they should 
lay mains to light the district within half a mile of their proposed 
tramway, and that within three years they should lay mains to 
any portion of the parish as required by the Council, the price to 
be charged by the company for public lighting, private lighting, 
or motive power, should not exceed 4d. per Board of Trade unit. 


AN alarming subsidence of land occurred at North- 
wich on Tuesday afternoon. Without the slightest warning, the 
London main road, which, owing to the treacherous character of 
this land, due to the salt mining, had been built on timber, began 
to sink, and within an hour it was impassable. The road was 
fast settling, and the buildings, fully 4ft. out of the perpendicular, 
were kept from collapsing only by their bolts and composite 
frames. The area of depression extended to forty yards, and a 
bole 9ft. deep appeared and was soon filled with water. The road 
had to be barricaded for a considerable distance, and this led to 
a complete block of vehicular traffic, the alternative route to 
Chester, over the bridge that crosses the Weaver, having been 
stopped owing to the works which are being carried on in connec- 
tion with that river. With all speed the town bridge, in process 
of demolition, was re-opened, and another temporary road was 
formed. The water and gas pipes and the eleetric cable were 
dislocated, and the utter collapse of the buildings affected 
seemed to be only a question of time. The subsidence is regarded 
as one of the most remarkable yet experienced in the salt district. 


Tur French Naval Budget for 1899, a draft of whieh 
appeared in the Temps of Tuesday, involves an increase on 
the present expenditure of 17,121,454f., and brings the. total 
expenditure for naval services up to 304,078,400f. The only 
new vessels which will be ‘commissioned in 1899 are, in the 
Mediterranean squadron, the first -‘class cruiser Guichen and 
the torpedo boat destroyers Dunois and Hallebarde; in the 
northern squadron, the second-class cruiser Protet and the torpedo 
boat destroyer Fauconneau. The Mediterranean squadron in 1899 
will comprise six battleships ; the number of cruisers has been in- 
creased, in view of the formation of a flying squadron, and, 
accordingly, provision has been made for three armoured cruisers 
in place of one, and for three second-class cruisers in place of two. 
The northern squadron will comprise six battleships instead of 
five. In order to keep the to o boats in more complete readi- 
ness, and to make better provision for repairs, the twelve units 
have been abandoned, and a single ‘mobile defence” is to be 
established at Saint-Servan. The addition of a considerable num- 
ber of new torpedo boats necessitates a large increase in the 
effectives of the reserve vessels of this type. At Cherbourg, Brest, 
and Toulon, the sea-going torpedo boats of the reserve have been 
attached to the mobile defence. 


Wir# a view to fitly commemorating the completion of 
the second year since the Locomotives on Highways Act first came 
into operation, the Automobile Club of Great Britain and Ireland, 
with which is incorporated the Self-Propelled Traffic Association, 
held a highly successful dinner at the Savoy Hotel on Monday 
last. The chair was taken by Mr. Roger Wallace, Q.C., the chair- 
man of the Club, and there were about 160 persons present, in- 
cluding the Right Hon. G. Shaw-Lefevre, Lord Suffield, Sir Hugh 
Owen, permanent secretary of the Local Government Board ; Mr. 
Leigh Clare, M.P.; Mr. Hardinge Cunynghame, Mr. J. W. Swan, 
president of the Institution of Electrical Engineers ; Mr. A. Ross, 
of the Great Northern Railway ; Mr. Evelyn Ellis, Mr. W. Worby 
Beaumont, Prof. C. Vernon Boys, F.R.S.; Mr. Boverton Redwood, 
F.R.S.E.; the Hon. C. S. Rolls, Mr, Alexander Siemens, Mr. C, 
Johnson, secretary ; and several members of the Automobile Club 
de France, including Messrs. Peugeot, Cambier, Cuénod, Cuvelier, 
and Giffard. The toast, ‘‘ Success to Mechanically-propelled Road 
Traffic,” was proposed by the Chairman, who, after referring to 
the absence through illness of Sir David Salomons, spoke of the 
bad effect which the activity of company promoters had 
produced on the development of legitimate enterprise in re- 
gard to the automobile industry in this country. In_ this 
connection he criticised severely the methods of Mr. Law- 
son. The toast was responded to by Mr. Shaw - Lefevre, 
who said that when President of the Local Government 

he was convinced that Great Britain was behind 
other countries in the development of the motor, and he drew up 
a Bill with a view to removing the disabilities of antiquated legisla- 
tion. The progress in mechanical traction within the last two 
years had not been so great as he had hoped ; he had looked to 
the disappearance of horses from the streets within three or four 
years. Bat the disappointment was partly due to the effect of the 
tent laws, and the purchase of patent rights by a syndicate. 
etevse, the restrictions applied only to the use of petroleum, and 
as the innate conservatism of the British mind was overcome he 
expected to see a great impetus given to the employment of motor 
cars, In regard to the traction of heavy traffic by steam much 
progress had been made ; but he thought that the ultimate solution 
of the question would be found in electric power. In this direction 
England was behind America, of which one of the most remark- 
able features in late years had been the substitution of mechanical 
for horse power in street traffic. We were on the eve of great dis- 
coveries, and he was proud to have taken a part in the inception 
of what promised to be so enormous an industry. Mr. Alfred L. 
Jones, of Liverpool, also responded to the toast. Mr, Alexander 
Siemens proposed ‘The Visitors,” to which toast Sir Hugh Owen 
and M. Cuénod responded, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


[STRIA.—GEROLD anp Co., Vienna. 
é F. A. BrooxHaus, 7, Kumpfgasse, Vienna I. 
_Keiiy anp Watsu, Lrp., Shanghai and Hong Kong. 


Sa NOB.—Borveav AND CHEVILLET, Rue de la Banque, Paris. 
TERMANY.—ASHER anv Co., 5, Unter den Linden, Berlin. 


A. Twerruryer, Leipsic. 
F. A. Brocxuaus, Leipzie. 
A.A. J. ComBRIDGE AND Co. Beplanade-road, and Railway Book- 
stalls, Bombay. 
|fALY.—LOESCHER AND Co., 307, Corso, Rome. 
Bocca Fares, Turin. 
JAPAN.—KELLY anp Watsu, Lrp., Yokohama, 
g. P. Manuva anv Co., 14, Nihonbashi Tori & h 
pussilA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—GORDON AND Gorcn, Long-street, Capetown. 
; R A. THOMPSON aND Co., 33, Loop-street, Capetown. 
J.C. Jura & Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—GoRDoN AND GorTcH, Queen - street, Melbourne ; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THomPsON AND Co., 180, Pitt-street, Sydney ; 362, 
Little Collins - street, Melbourne ; 7, King William- 
street, Adelaide ; Bdward-street, Brisbane. 
TuRNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAN D.—Upton anv Co., Auckland. 
: Craia, J. W., Napier. 
CANADA.—MoNTREAL News Co., 386 and 388, 8t. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrernationaL News Co., 83 & 85, 
Duane-street, New York, 
Supscription News Oo., Chicago. 
STRAITS SETTLEMENTS.—KeE.ty anp Watsu, Lrp., Singapore. 
CEYLON.—WisaVARTNA AND Co., Colombo. 
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SUBSCRIPTIONS. 


Tas Excrnrer can be emg h order, from any newsagent in town or 
country, at the various way stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) 
Yearly (including two double numbers) .. £1 9s. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. Tae Enoinger is registered for transmission abroad. 

Acomplete set of Taz Enornger can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive Tuk ENGINKER weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 

Taw Paper Coprrs— 


£0 14s. 6d. 


Half-yearly .. £0 188. 0d. 
Yearly .. £1 16s. 0d. 
Tuick Paper Copies— 
Half-yearly .. £1 Os. 8d. 
een ee eee ee 
(The difference to cover extra postage.) 


ADVERTISEMENTS, 

(@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge s 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in “ ordinary" and “ special” posi- 
tions will be sent on application. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tam EnGIneEr. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.’ 
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PUBLISHER’S NOTICE. 


*," If any subscriber abroad should receive THE ENGINEER in an 














imperfect or mutilated condition, he will oblige by giving prom 
information of the fact to the Publisher, with name of the 
Agent through whom the paper is obtained. Such % lence, 
f suffered, can be 1 ied by obtaining the paper direct from 
tas office. 
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TO CORRESPONDENTS. 

*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion ia this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tae ENGINEER, or containing 
questions, should be acc ied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies, 


REPLIES. 


A. he be (Wellingborough).—Apply to C. Griffin and Co., Exeter-street, 

rand, 

W. D. (Matlock Bridge} is requested to communicate with Messrs. Ash- 
ton, Frost, and Co., Banktop Foundry, Blackburn. 

W. H. J. (Tredegar)—Your case is one of a multitude. We regret that we 
are unable to help you. It is possible that you might obtain what you 
want by advertising. 

R.8. McC. (Croydon).—We do not think that there is such a school or 
institution as that you name. We would, however, advise you to 
apply to one of the agricultural colleges, such as that at Hollelsey Bay, 
Suffolk, or that at Cirencester. The makers of tea machinery, viz., 
Messrs. Marshall, Son, and Co., Limited, of Gainsborough, or Messrs. 
Ransomes, Sims, and Jefferies, Limited, of Ipswich, will no doubt 
know of such an institution if it exists, and be able to inform you. 

W. 8. F.—The adhesion on the driving wheels of Mr. Drummond’s 
engine, No. 720, is so much in excess of the tractive force that the 
wheels seldom slip, and when the engine is linked up to 15 per cent. 
cut-off, and making thirty-three beats per second, no one can detect 
any irregularity in them, or be able to say whether there are four or 
eight per revolution of the wheel. It can only be detected by the 
beats that there are four cylinders on the ergine when it starts away 
from a station. The exhaust chambers of this engine are very large, 
s0 the cranks are allowed a roving commissiun. 


INQUIRIES. 


FISHING NET LOOMS. 
Sir,—Can any one oblige me with the names and addresses of manu- 
facturers of looms for herring-net making ? E. C 











MEETINGS NEXT WEEK. 


Tue InstiTuTION oF CrviL EnGtneERS.—Tuesday, November 22nd, at 
8 p.m. Paper to be discussed, ‘ Electrical Transmission of Power in 
Mining,” by Mr. William Beedie Esson, M. Inst C.E. 

Tue InsTITUTION OF ELEcTrricaL EnGIngeErs.—Thursday, November 
24th, at 8 p.m., at the Institution of Civil Engineers, 25, Great George- 
street, Westminster, S.W. Adjourned discussion on ‘‘ Rotary Con- 
verters,” by Prof. 8. P. Thormpson, F.R.S., Vice-President. 

Society or Arts.—Monday, November 2lst, at 8 p.m. Cantor Lec- 
tures. Four Lectures on ‘“ Acetylene,” by Prof. Vivian B. Lewes. Lec- 
ture I.: The history of acetylene—Methods of formation—The chemistry 
of acetylene—The part played by acetylene in ordinary luminous fiames. 
—Wednesday, November 28rd, at 8 p.m., Ordinary Meeting. Paper, 
“Long Distance Transmission of Electric Power,” by Prof. 
Forbes, F.R.S. 
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AN AMERICAN VIEW OF GERMAN COMPETITION. 


Mucu has been written from which the lesson to be 
drawn is that all other nations are ahead of Great Britain 
in their commercial methods. We have been told indeed, 
that in the United States we may look for competitors 
far more able, far more wealthy, and atleastas ‘‘ smart” 
as Germans. We have taken occasion ere now to express 
some doubt as to the accuracy of such statements. We 
have even ventured to say that England is not yet beaten, 
and that whether she is or is not undergoing that very un- 
pleasant process, her way of escape does not lie in technical 
education as advocated by schoolmasters. We have now 
lying before us an able, andin many respects a very remark- 
able and even curious address, delivered to the American 
Society for the Promotion of Engineering Education, by 
Mr. J. B. Johnson, Professor of Civil Engineering, 
Washington University, St. Louis, Missouri. The burden 
of this address is that Germans are the competitors whom 
the United States have to fear, and that the only way to 
prevent defeat is to adopt the German and French 
systems of technical education. It is noteworthy 
that Professor Johnson’s views are very different from 
those prevalent in this country. His sentiments are in 
the main identical with those which we have urged 
overand over again. We have said, and we repeat, that 
a smattering of scientific information imparted to 
artizans can do no possible good, for the very simple 
reason that the division of labour is such that the 
artizan has no opportunity for applying his knowledge, be 
it ever so great. Professor Johnson says, ‘* The most 
essential condition of our future material prosperity, 
therefore, is,as I conceive it, a specific scientific training 
for the directors of each and every kind of manufacturing 
and commercial activity. This is the burden of my 
address. The imperial and paternal Government of 
Germany has worked out this problem to a most fruitful 
issue, but probably no other country could duplicate it. 
England has been trying for ten years to do so, but with 
very poor success; instead of highly educating a few 
leaders and directors of industry and commerce, they are 
vainly trying, at the expense of five million dollars a year, 
to raise their entire class of apprentices and clerks by a 
wholesale system of shallow night-school instruction.” 
We are glad to be able to add that in this country 
& process of conversion is gradually going forward which 
may yet place technical education on a proper footing. 

Professor Johnson supplies a good deal of information 
concerning German technical education. It is to be re- 
gretted, however, that it seems to have been all acquired 
from books and speeches. It isa pity that he has not 
visited the country and seen for himself what is taking 
ray and he has not apparently mastered the fact that very 

igh German authorities indeed speak very enerete: 
ously of the methods of training which seem so good to 
Professor Johnson. The great mistake made, we think, by 
most of the advocates of technical education is that 
they attach an altogether unwarranted value to it as 
a factor in the commercial life of a nation. In point of 





fact, it is but one element in a combination of conditions. 
It is easy, for example, to see that the utmost that a 
scientific training can do is to enable a man or a nation 
to produce commodities for sale. If, however, we read 
the complaints of our Consuls abroad, we find not a word 
about incapacity to produce, but on our incapacity to 
sell, They insist apparently without mental fatigue. 
They are, indeed, never tired of telling us that our goods 
are not sufficiently cheap and nasty to compete with 
those made in Germany. We scarcely think that a high 
scientific training is required to produce inferior goods, 
and if technical education cannot do better than it does, 
according to our Consuls, then we doubt that it is 
worth the money spent upon it. If we once open our 
eyes to the multiplicity of conditions which make for the 
commercial success or failure of a nation, we shall soon 
see that an entirely exaggerated importance can be, and 
indeed usually is, attached to technical education. It 
is held to be the dominant factor in the future of 
national life, whereas it is but one of various conditions 
working to promote the prosperity of a nation. In a 
word, it is quite possible for a nation to attain the highest 
position although there is not a technical school or 
college within her shores. Here we cannot resist quoting 
Professor Johnson’s appreciation of the methods by 
which Great Britain has attained her commanding 
position. ‘‘ For the past three hundred years England 
has laboured systematically to encourage all her sources 
of material prosperity. By special charters to com- 
mercial and manufacturing companies; by minutely 
elaborate laws governing apprentices, their terms of 
employment, and their wages; by high and often exclu- 
sive protective tariffs; by subsidies and by exclusive 
trading privileges granted to navigation companies; by 
the importation of skilled workmen from Holland; by 
receiving the Huguenot refugees from France, and by the 
prevention of the emigration of skilled mechanics; by 
her coal and iron deposits; by her early development of 
the steam engine and its application to the various 
industries, including railroads and steamships; by the 
industrious habits and the aggressive disposition of her 
people; by her honesty in governmental and business 
relations ; by parliamentary commissions without number, 
and with a continuous and consistent policy on the part 
of the whole people of England, she succeeded finally in 
absorbing most of the manufacturing and in carrying 
nearly all of the commerce of the world.” We do not 
often find the national character set forth in language at 
once so adequate and so elegant, yet we may state the 
cause of our success ineven fewer words. Two willsuffice— 
pertinacity and audacity; and while we retain these as 
characteristics of national life, we have, we think, little to 
fear from other nations. 

If we seek in a similar fashion the reason why Ger- 
many has become a dangerous competitor—the words 
are not ours—we shall find it in conditions with which 
technical education has comparatively little todo. That 
in itself is but a means to an end. What we and the 
United States and the other countries have to watch, if 
not to fear, is the national character. The Teuton has 
much in common with the Briton. He is dogged, slow, 
pertinacious, thick-skinned, and his military training 
confers on him an important element of success which 
we and the people of the United States lack. He manu- 
factures at present under conditions which are eminently 
favourable to production at low prices. If, on the one 
hand, we have to fear German commercial expansion, on 
the other hand the German manufacturer has to fear a 
gradual rise in wages, a shortening of hours, and a general 
improvement in the mode of living, which will much 
enhance his cost of production. It is beyond all question 
that German trade has been developed at a great 
rate; but it has to be proved that we have fallen behind 
indeed, all our own inquiries meet with the same response. 
The country is working to the utmost limit of its capa- 
city at present. But what of the future? Ourown view 
is that the future will not be inferior to many other 
futures which we have left far behind us, while we still 
remain unruined. But it is the fashion to be pessimistic, 
and to this there can be no objection, always provided it 
acts as a stimulus to exertion. 

In one direction Professor Johnson’s address deserves 
careful consideration. There is technical education and 
technical education. Now there is one branch of it 
which does not receive nearly the attention which it 
deserves. There are in thiscountry no adequate arrange- 
ments for training men to sell what manufacturers make. 
Unfortunately a very inadequate conception has been 
formed of the “traveller” by English people. This con- 
ception is a relic of the past. ‘Tom Smart” still lives 
in our memories. ‘ The bagman” has always been 
treated with a certain degree of contempt. It is quite 
time that a change was made, and it will be made as soon 
as the general public understand that the commercial 
traveller is an educated gentleman. Our Consuls all tell 
us the same tale of incompetence among our travellers 
our foreign agents. Professor Johnson very properly 
insists on the absolute necessity of sending abroad 
only men who have undergone an adequate training for 
the work they have todo. There is no subject so badly 
taught in Great Britain as geography. Not one person 
in a hundred knows more than a few general facts, and 
these not accurately. Not one man in a thousand has a 
competent acquaintance with the subject. None of our 
schools teach it well; no one ever hears of it in any of 
our universities. In the same way the Englishman’s 
acquaintance with any tongue but his own is extremely 
limited. Now, France is probably the least successful 
colonising people in the world; but she has established 
commercial technical schools of such a kind that Pro- 
fessor Johnson holds them up as models to be imitated 
in the United States. In France there are eleven Colleges 
of Commerce, in which the course of study lasts two 
years. Similar colleges are now being established in 
Germany, in which “ will be found a speaking and 
writing acquaintance with several foreign languages, 
especially English, Spanish, and French, if these have 
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tariff, and patent laws; railroading, shipping, postal and 
telegraph regulations; banking, exchange, coinage, and 
national schemes of finance; industrial history, com- 
mercial geography, &c. A German national con- 
ference was held on this subject a year ago, and a 
new system of commercial education is now being 
established all over the empire. Modern languages 
form a part of the elementary school training, especially 
English, so that the entering students in these schools 
are likely to be well equipped in this particular. With 
such material as these schools will turn out, their 
students coming from the better mercantile classes and 
having the manners and bearing of gentlemen, the large 
manufacturing and mercantile houses can establish 
branches in all the leading foreign countries, and with the 
system of foreign German banks which are even now 
found everywhere, the conditions are ripe for the ready 
and rapid sale of German products in all parts of the 
world.” 

Against such technical education as this there is not a 
word to be said. Nowhere outside a college can the class 
and type of information needed be so well obtained. If 
only one-fifth of the money now wasted in the attempt to 
make engineers and chemists and metallurgists inside 
lecture rooms was devoted to the support of commercial 
colleges we should rejoice. If these things are needed 
in the United States, they are tenfold more necessary in 
this country. The United States boy is at all events 
taught geography and arithmetic, which is more than 
can be said of the average English lad. 


LAST YEAR’S LABOUR DISPUTES. 


ENGINEERING firms, whose work is of a varied rather 
than of a repetitional nature, are wont to hold the 
opinion that, while the figures arrived at by their cost- 
price clerks may not always be very accurate with 
regard to individual products, yet it is advisable to 
maintain an expensive department in their works for the 
purpose of arriving at such figures. It is hoped that in 
a general way they may when spread over the whole 
system of manufacture afford some data on which to 
base a policy, a price list, or at all events a theory. 
Then, again, if the cost price of the machines appears to 
be too high, that fact serves as an opportunity for the 
employer to haul his shop manager over the coals ; for 
the manager to upbraid the foremen; and for the fore- 
men to stir up the men, and make them work, and keep 
time. No doubt, therefore, the cost-price departments in 
our engineering works have their uses. 

The Labour Department of the Board of Trade may be 
said to occupy very much the same position with regard 
to industrial disturbances generally as does the cost-price 
clerk to the manufacturer. No doubt extreme care and 
a great deal of labour were expended in arriving 
at the figures set forth in the bulky Blue-book just issued 
on the “ Strikes and Lock-outs of 1897,’ and no doubt 
if every succeeding annual report is got up on the same 
lines as its predecessor, posterity, in looking through 
these volumes, will arrive at a fair all-round appreciation 
of the progressive state of labour warfare. In commenting 
on the present Blue-book we feel almost like posterity 
ourselves, for it deals with 1897, and has only just now 
been issued when we are on the eve of 1899. However, 
Mr. Burnett, the chief labour correspondent, appears to 
be satisfied with the promptitude of his department, for 
in the opening paragraph of the introduction he says: 
“ It is gratifying that this volume is published somewhat 
earlier than that for the previous year.” 

There is not a great deal in this report that is of vital 
interest just now to engineers, and the most that can be 
said for it is that it places the seal of officialdom on 
many matters with which one is already acquainted. It 
would have been far more interesting had it been pub- 
lished six or eight months ago, and no doubt it will be of 
historical value in twenty years from now. It contains 
a praiseworthy summary of the great engineers’ strike of 
last year; but that is a subject which was so thoroughly 
dealt with in the press at the time, and so closely followed 
by those interested, that we are loth to rake the 
questions up again now. It is to be hoped and presumed 
that neither master nor man will forget for some time to 
come the lesson that that terrible struggle has taught 
them, and so the less said about it now the better. Suffice 
it to say that out of the 10,345,523 working days which 
were supposed t> have been lost owing to strikes last 
year, the engineers’ strike was accountable for 6,000,000 
days. If these figures were correct, it would mean, taking 
300 working days to the year, that the action of the 
engineering unions had had the effect of robbing one man 
of his livelihood for a period of 20,000 years; or, tomake 
it more understandable, one might say, 2000 men for a 
period of ten years. This does not seem to afford much 
of an argument in favour of present-day unionism; and 
the more so as the above figures cannot possibly repre- 
sent the full extent of the loss of time. To make this 
clear, let us take the year 1893, when, according to these 
returns, the loss of working days through strikes amounted 
to 31,205,062. These were mainly coal strikes; and, 
worked out on the same basis, it would appear that 
in that year the equivalent of robbing over 10,000 
men of their living for ten years was accom- 
plished. Then, again, anticipating next year’s re- 
port, the Commissioner for Labour tells us that, 
owing to the South Wales coal strike, the first nine 
months of the present year show a loss of over 
14,500,000 days. If this average is kept up for the 
remaining three months, 1898 will show about 20,000,000 
lost days. Thus it would seem, according to the Board 
of Trade returns, that during this year, owing to the 
miners’ strike in South Wales, twice as many days as 
were lost last year for all strikes, including the great 
engineers’ strike, have disappeared. The man who reads 
this report may very naturally wonder how this can pos- 
sibly be the case. The fact of the matter is that, while one 
need not question the good faith nor the capabilities of 
the Labour Department of the Board of Trade, and while 





Statistics as to loss of time where coal strikes are con- 
cerned are far more easily obtainable than is the case 
with engineering strikes ; and for the simple reason that 
when protracted disputes occur in the former industry, 
the stopping of other factories for want of coal is easily 
traced, and the number of men thrown out of employ- 
ment in such factories is readily ascertained. Conse- 
quently the statistics of loss of time due to disturb- 
ances in the coal trade, though not complete, are 
vastly more nearly so than in the case of engineer- 
ing strikes. For, when engineers are “out,” fac- 
tories in other industries may and do suffer very ex- 
tensively, but they do not have to stop outright as a rule. 
Such factories curtail their staff of men, and work shorter 
hours, and their trade is taken over by foreign firms, 
sometimes temporarily and sometimes permanently, and 
extensions of works are put off for a time, or possibly 
altogether. And who is to tell us under such circum- 
stances the number of days lost to the working men of 
this country which may be occasioned by an engineering 
strike? Such acalculation is beyond the capacity of any 
statistician or body of statisticians. 

Possibly the academical studies of the Labour Depart- 
ment of the Board of Trade have their use, but this 
report adopts a dictatorial tone in dealing with figures 
which are neither conclusive nor complete. Much might 
be done towards increasing their capabilities in this direc- 
tion, if members representing our masses of non-unionist 
workers were to be appointed to the Board; for at 
present we only have the trade union point of view asa 
basis of calculation ; and though we much doubt whether 
the statistics gathered by that department could under 
any circumstances be made to cover the whole of the 
ground, the nearer they attain to that ideal the better it 
will be for such of the public as may be thirsting for com- 
plete labour statistics. 

Mr. Burnett and his colleagues work hard, and tabulate 
their statistics with skill and care. Each succeeding Blue- 
book issued by his department is an improvement on the 
last, but it is terribly tough reading. 


SIR EDWARD FRY AND COMPULSORY ARBITRATION. 


THE experience of Sir Edward Fry, on his amiable but 
unproductive mission to South Wales during the five 
months’ coal strike, was bound to add to the weight of 
his already high authority in a discussion on conciliation 
and arbitration, and especially compulsory arbitration. 
No doubt, as we were constrained to say at the time, the 
Board of Trade was not sufficiently informed of the 
circumstances in dispute when Mr. Ritchie requested 
the former Lord Justice of Appeal to take counsel with 
the coalowners and workmen, and offer his services as 
Conciliator under the new Act. Sir Edward Fry soon 
found occasion to explain when he had made himself 
acquainted with the main facts of the case, that he did 
not visit South Wales as an Arbitrator in the ordinary 
acceptance of the term. He was prompt, indeed, to 
discern that there was nothing to arbitrate upon between 
the attack of the colliers on the Sliding Scale and its 
Conciliation Board, under a thinly-disguised demand for 
its revision; and the cleim of the employers that if the 
basis of the Scale arrangement was to be altered at all, 
it needed to be amended in their interest rather than 
that of the colliers. The coalowners, it is true, shifted 
their ground towards the eleventh hour; but not until they 
had compelled the acceptance of the Scale method, a 
pledge that it should be allowed to remain in force for a 
longer period than before, and that, inter alia, the 
monthly holiday known as ‘‘ Mabon’s Day” should in 
future be abolished. That is ancient history now; but 
interest in the struggle and its result, particularly on 
one important point arising out of Sir Edward ['ry’s 
connection with it, is revived by his judicial and sugges- 
tive article on “ Conciliation and Arbitration in Trade 
Disputes,” in the current number of the Law Magazine. 

When the Board of Trade Conciliator reported to 
Whitehall that he had failed in his errand, it will doubt- 
less be remembered that from various parts of the 
kingdom a shout went up that Sir Edward had not 
succeeded because he was not—and of course could not 
be—armed with compulsory powers. Sober journals in 
Fleet-street, in Manchester, and elsewhere, extolled the 
sweet reasonableness of the colliers in welcoming media- 
tion, as though it was amazing that they should hail 
intervention of any kind, or from any source, which 
seemed to countenance their propositions, and admit 
that they had the semblance of a leg to standon. The 
Associated Coalowners at the same time were denounced 
as obstinate, intolerant, and a capitalist combination 
which was grinding the faces of the poor. There was a 
chorus of agreement that Conciliation without com- 
pulsion was a mockery, and that the Conciliation Act under 
which the ex-Lord Justice - was appointed, would be 
useless until it was made compulsory in its operation. 
It is obvious to those who will read between the lines that 
the information Sir Edward brought back from South 
Wales, and the agitation in favour of conciliation by 
compulsion, in itself a curious contradiction in terms, 
were present to his mind when he penned his disserta- 
tion for our legal contemporary. He suggests a 
working remedy for trade disputes generally, though 
it does not follow, as we propose to show, that it 
is applicable to such a peculiar condition of things 
as existed in the South Wales coalfieldin April. He pro- 
poses ‘‘the development of voluntary Councils of Concilia- 
tion, constituted of representatives of employers and em- 
plcyed, with a recourse to arbitration in the last resort. 
. . . « In the event of an equal vote in the Board of Con- 
ciliation, and in that event only, it seems to me that 
masters and men may reasonably be asked to admit some 
form of arbitration.” But there was just such a Board of 
Conciliation as is here indicated, governing the relations 
of employers and employed in the counties of Gla- 
morgan and Monmouth. It was part and parcel 
of the Sliding Scale Agreement. It had existed 
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advances or reductions were automatically adjusted 
the Scale, it fulfilled all the purposes and effected by 
same excellent results which Sir Edward Fry ace — 
to the joint system of conciliation and arbitration " 
vailing in the manufactured iron and steel trad ~ 
the North of England. When the miner? i 
September, 1897, by a large majority, gave a 
months’ notice to rescind the Scale Agreement Pa 
consciously struck at the root of their joint Board 4 
Conciliation. If they had been content to give s 
months notice on certain points on which they desired ¢ 
revision of the wage-adjusting system, there would pi 
remained a representative conciliatory tribunal for the 
discussion of the new topics raised. These were bg 
tions of detail and not of principle, and there might mo 
even then have been an issue for the arbitrament of : 
independent outsider; but we take leave to believe that 
there would have been no excuse for a strike or th 
intervention of the Board of Trade. The whole 4 
ceedings of the South Wales miners, from September i. 
April, from April to September, were outside the occur. 
rences Sir Edward Fry considers in his plea for concilig. 
tion and arbitration as solvents of trade conflicts, go 
also are some of the subsequent proceedings. Tt would 
be interesting to learn what Sir Edward thinks of the 
action of the colliers in regard to ‘‘ Mabon's Day,” and 
what remedy he would suggest to meet their contumacions 
breach of faith. After five months’ idleness, which jp. 
volved severe hardships to their dependents, and an irre. 
parable loss to all the industries in the region around, the 
men authorised their appointed representatives to give up 
the monthly holidays. Yet on the first Monday in 
October, almost before the ink was dry on their solemn 
covenant, the great majority of the men determined to 
maintain the old custom, and refused to descend the pits, 
Again, just before the first Monday in November, and 
this with the assent of their leaders, the miners held 
meetings at all the associated collieries, and resolved 
to keep up the holiday. As though “afraid of the noise 
themselves did make,” a large number of the miners 
rapidly changed their minds. Some 30,000 were re. 
ported to have gone to work, and it is said that 22,000 
kept up the “ play-day.”” With stubborn fellows such as 
the latter, Conciliation Boards and arbitration are alike of 
no avail. There is nothing for their offence but the 
police-court and a fine for leaving work without notice, 
It needs, however, no prophet to point out that the 
coalowners will not permit themselves to be put to the 
trouble of summoning several thousand workmen every 
month. The dreadful alternative of a lockout need not 
be contemplated, and a simpler method of dealing with 
the wilful recalcitrants is to refuse to allow them to 
return to work. 

But upon one matter Sir Edward Fry declares himself 
with no uncertain sound, and that is the demand for com- 
pulsion which arose in so many unexpected quarters 
when the failure of his efforts as a Conciliator was 
announced. He cannot bring himself to believe in the 
principle or the value of compulsory arbitration. The 
very phrase is to him embarrassing, both as a lawyer, and 
a student of industrial waywardness and warfare. “I 
have never seen,” he says, ‘‘ any definition or explanation 
of what is meant by the demand for compulsory arbitra- 
tion in trade disputes, but the only meaning that can be 
put upon it is that men shall be compelled to submit their 
disputes as to future wages to a judge, and shall be com- 
pelled to carry into execution the decision of the judge; 
or, to put it in other words, it is that a body of masters, 
who wish to make their own contracts for labour, shall 
have these contracts settled by some third person, and 
that they shall be compelled to carry on their works and 
pay the rate of wages mentioned in the judgment—and 
that, I suppose, whether they gain or lose by their 
works being carried on.” For how long must they 
thus carry on their works? he asks. Will neither 
loss of profits, nor old age, nor desire for leisure, 
excuse them from this obligation? With regard also to 
the workman: “Is he to be adscript. to the factory or 
the coal-pit’’—to be compelled to work at the wages 
fixed, even stopped from emigration by a writ of ne 
eceat regno, and kept in prison until he succumbs to 
the compulsory arbitration, or to the last important 
Arbitrator of all? These interrogatories are in them- 
selves arguments, and in either case are unanswerable 
in the free and yet complex life of industrial England. 
It is asserted, we are aware, that the problem has been 
solved in New Zealand, and even Sir John Gorst re- 
cently recommended the antipodeal plan as a palliative, 
if not a satisfactory, settlement of the difficulty. But 
Sir Edward Fry was dealing with the subject as 4 
jurist, constitutionalist, and from more than ordinary 
knowledge of the views of both masters and men. His 
dissection of compulsory arbitration is likely to com- 
mand more attention and respect than any irresponsible 
deliverances of Sir John Gorst at the Article Club. 
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SMOKE CONSUMPTION, 


Juparna from the action now being taken by the London 
County Council in different directions in regard to the smoke 
nuisance, the campaign instituted by that authority early 
in the summer of the present year has by no means been 
brought to an end. The crusade against offenders in tuls 
respect was started just prior to the outbreak of the dispute 
in the coal trade of South Wales, and the occurrence of 
labour troubles in that part of the kingdom afforded another 
opportunity for the County Council to demonstrate with 
some force the severity of its treatment of private enterpri*e 
in general. The local sanitary authorities, as represented by 
the vestries and district boards, took legal proceedings” 
various cases ; but the general result of the decisions of the 
magistrates was to discourage further action in the = 
on the part of those authorities. Then the County Counc 
by virtue of Section 100 of the Public Health (London) Act 
1891, threatened to act in default of the sanitary authorities, 
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hich were issued detailed statements as to specific cases 
ue oke nuisance. It may excite some wonder as to how 
of Pr ccsagsion of details of this kind came into the possession 
vy Council. One explanation was afforded in a recent 
of t submitted by the Public Control Committee, wherein 
— stated that the services of the police constables, 
it vow the intervention of the Commissioner of Police, 
ten requisitioned for the purpose of reporting any cases 
that came under their notice. But the police officers were 
jer the only public officials who were called upon to neglect 
nels ordinary duties to attend to those which the Council 
pes ht to usurp from the sanitary authorities, since the 
Couneil’s coal inspectors, instead of endeavouring to prevent 
the poor from baing defrauded by unscrupulous coal mer- 
chants, dealers, and trolleymen, were also pressed into the 
game service ; and the latter are still engaged upon the work 
of observation. To say the least, it is remarkable that the 
evidence of policemen and coal inspectors should be set 
against the expert evidence of medical officers of health and 
walified “smoke' inspectors. Yet that appears to be 
oat the County Council is now doing in Lambeth, 
where not only have summonses been taken out this 
month against two firms, but the Council is now urging 
the Vestry to take action to abate the alleged nuisance 
in three other cases. In a special report concerning the 
three works in question, Dr, Joseph Priestley, the medical 
officer of health, states that he has had the premises under 
observation for some time past, and that from a detailed 
inspection of the boilers and the improvements being carried 
out by the companies concerned, he cannot recommend the 
local authority to take proceedings for the present. The 
attitude of the County Council is well summarised by the 
medical officer where he says, ‘‘It appears to me that the 
Council limit themselves to making observation by means of 
coal and police officers, &c., without troubling to examine 
the premises and find out the cause or causes of such 
temporary smoke nuisances. I am satisfied that if a 
responsible officer of the Council would visit these premises 
along with the Lambeth smoke inspector, or with me, he 
would be satisfied that it would be unjust for any public 
body to harass the occupiers under such conditions by taking 
further proceedings before the magistrate, at least for the 
present.” It is satisfactory to find that the Lambeth Vestry 
supports its medical officer in this respect, the more so when 
it is mentioned that in the case of the two summonses 
referred to, the County Council was so lacking in common 
courtesy towards the Vestry as not to give intimation of its 
intention to take legal action over the head of the sanitary 
authority. It remains to be seen what the County Council 
will now do; but its action in Lambeth would no doubt be 
reflected in other districts if an independent investigation 
was made. It seems intolerable that when industrial com- 
panies are doing everything possible to abate the smoke nuisance 
by complying with the Act, in so far that the boiler furnaces 
are being constructed to consume their own smoke, and by 
careful stoking, and when the local sanitary authorities are 
satisfied that they are fulfilling their duties, a higher 
authority should step in, accompanied by a policeman and a 
coal officer, and declare that they are guilty of dereliction of 
duty. But that is one of the characteristics of which the 
County Council has no occasion to be proud, and is only 
exceeded in extent by the rigorous conditions to which 
respectable contractors decline to submit. 


THE PROGRESS OF TRADE REVIVAL. 


Tuk manner in which the trade revival is proceeding is 
decidedly gratifying. On home account an enormous amount 
of business is being done, largely in consequence of the pre- 
vailing great activityin shipbuilding and in engineering. Some 
good orders have been received in both these departments, 
and the result is an increased call for iron ard steel. One 
indication of the prevailing active tendency in the iron and 
steel trades is to be found in the remarkable speculation that 
has been going forward in Cleveland warrants, and which 
would be quite out of the question during a period of depres- 
sion. A higher figure for Cleveland warrants than at any 
time for the past eight years has been this week touched. 
Throughout the whole of 1897 Cleveland warrants never went 
higher than 43s., yet the past few days has seen them at over 
503., the probability mentioned in our last issue by our 
North of England Correspondent having been completely 
verified. Those holding warrants have been putting up the 
price daily against those seeking to cover. How long the 
corner will continue cannot be foreseen; it is quite possible 
that it may have given way by the time this appears in print, 
and Cleveland warrants may come down off their stilts and 
take their normal place in the rear of Scotch warrants 
instead of being above them; or the corner may last till the 
end of the month. Other indications of commercial activity 
are forthcoming from other parts of the kingdom, including 
the continuous forward movement of hematite pig iron on 
the West Coast in consequence of great activity in the steel 
trade, With good foundry West Coast hematites quoted up to 
65s., and in some cases a little beyond, there can be no doubt 
of the reality of the trade improvement. In the Midlands, 
also, a steady rise in pig iron values is in progress. In all 
parts of the kingdom stocks continue small and coke dear, 
and there is every probability of the present firmness of all 
the markets, alike for pig iron, finished iron, and steel, being 
maintained for soma time into the New Year. Engineers, 
iroufound2rs, and others requiring material, will do well, from 
what we can see of the markets, to arrange for forward 
Supplies as soon as possible—that is, if they can get them. 








LITERATURE. 


Life of Vice-Admiral Lord Lyons, G.C.B. By Captain S. 
Harpiey Winmot, R.N. Published by Sampson, Low, 
and Co, 1898. 

Few even of those who remember the times in which 

Lord Lyons lived, and much that he was associated 

with, are aware of the full scope of his achievements. 

This record of his life is valuable, were it only to tell how 

& man could rise to the first rank among admirals of 

his day, and yet have room in his life for the attainment 

of considerable reputation in diplomatic work, nineteen 
years of his life having been spent away from sea as our 
representative at the courts of Greece, at Berne, and 
then at Stockholm. The author's object, however, is by 
iO means confined to writing a life of Lord Lyons. He 
wishes, even more, we think, than the words in his pre- 
face imply, to relate the history of the Navy as exhibited 
in the sphere in which Lord Lyons played a part. Thus 
the introduction of steam and armour are dwelt upon, 








and the principal achievements of most of the naval 
officers whom we meet with are briefly narrated. The 
volume is beautifully executed, especially the portraits 
and other illustrations, and is likely to be specially 
appreciated by all who are interested in naval history. 

Born in 1790, Edmond Lyons entered the Navy at 
eleven years of age, so that his education was practical 
in the extreme. We should hardly think that the teach- 
ing which he seems to have picked up from ships’ car- 
penters or very crude instructors would furnish science 
enough to fit an officer to grapple with the actual practical 
questions that come before him to-day, but neither would 
it equip him to play a distinguished part in foreign Courts. 
The fact is that Lyons was a man of such great ambition 
and energy that he was successful under difficulties. We 
think that the very praise he received hints at difficul- 
ties got over. A French officer, General Maison, says, 
“When Captain Lyons wanted the post of honour 
for his guns, he spoke French famously, and when 
we wanted anything, he understood it perfectly.” 
Exactly; but this is what would be said of a 
good and able fighter who would not let bad French 
hinder him, if not of a French scholar. It is not 
feasible to trace the adventures of so long and eventful 
a life as that of Lord Lyons in a brief review, but we 
may say shortly that he was thrown with Nelson as a 
boy, he went up the Dardanelles under Duckworth, took 
part in fighting the Dutch about Batavia—including two 
daring assaults of forts—in one instance disobeying 
orders in order to take Fort Masrak with thirty-five 
men, the place being held by 180 soldiers, the crews of 
three gunboats, and mounting fifty-four guns. This 
fort he carried by escalade and disabled the guns. In 
1812 he was a commander, at the age of 22. At 23} he 
was a post-captain, when he remained unemployed, 
until his brother’s death at Navarino in 1827 attracted 
attention, and he was appointed to the Blonde, a 46-gun 
frigate, and landed, and was engaged in the siege of 
Morea Castle in command of a bomb vessel, as well as 
his own frigate. After the Greek War of Independence 
he brought Otho, the new King of Greece, to that country 
in his vessel the Madagascar, and this enabled him to 
show qualities which led to his being appointed Minister 
for England at the Greek Court. Here he behaved with 
sagacity and firmness, but gave offence by his efforts to 
avert the crisis which put an end to the absolute power 
which Otho at first possessed and foolishly clung to after 
Lyons and all sensible men saw that a constitution was 
not only desirable but inevitable. From Greece, Lyons 
went to Switzerland and then to Stockholm, after which 
the demands of the war threatening with Russia, caused 
Sir James Graham, then First Lord of the Admiralty, to 
accept the offer of Lyons’ services, and to appoint him 
Admiral second in command to Vice-Admiral Dundas. 
Then followed a part of his life which has a peculiar 
interest. Lyons had acquired a knowledge of the Black 
Sea and Constantinople, and had even visited Sevastopol 
itself when his ship had been detained on duty about the 
Bosphorus. Nothing shows more the qualities that made 
for his success, perhaps, than that he should have 
availed himself of what was a possibility rather than an 
opportunity, to investigate the Russian harbours of the 
Black Sea, actually making a rough survey of that of 
Sevastopol in 1829, so that in 1854 he occupied a unique 
position as to topographical knowledge. His diplomatic 
experience had been valuable also in its way, and he had 
been brought into confidential relations with members of 
the Government such as caused them to depend on him, 
and it would have been an extraordinary display of 
observance of etiquette if some correspondence had 
not arisen between the Government and himself 
such as might disturb the peace of the Admiral over 
him. Reading between the lines, something of this kind, 
we think, did happen. At the same time also, while 
Lyons was loyal to his chief, their views did not always 
coincide, and if harmony was substantially maintained, 
Admiral Dundas as well as Lyons deserves credit for it. 
Many of us know what an active part Lyons took in the 
Crimea. He established the arrangements at Balaklava 
Harbour, entering it first on his own ship the Agamemnon. 
He led and took a most exposed position in the attack of 
Sevastopol by the combined fleets, and he commanded 
in the naval expeditions to Kimburn and distant parts of 
the Crimea, and finally succeeded Dundas in the com- 
mand of the British fleet. The latter portion of his life, 
we think, we must leave to the book to tell, and conclude 
with a word as to what Lord Lyons’ character appears to 
be as brought out in this work. He was able, ambitious, 
active, firm in his own opinions, prompt to appreciate 
honours conferred on him, and equally prompt to resent any 
slight. Unlike some ambitious men, however, he was 
keen to do justice to the merits of others, and he had 
sufficient chivalry and good feeling to prevent much evil 
being wrought by his disagreements with superiors or 
equals. The smallest part of his character appears to 
have been a wish to be thought like Nelson, and rather 
to pose in that character. Grand as Nelson was, Lord 
Lyons was too big a man to gain by imitating anyone. 
Ability, indeed, is hardly to be imitated, and in character 
Lord Lyons would have lost very much had he imitated 
Nelson in many respects. However, we may do Lord 
Lyons injustice, but if so, he is too strong to be hurt by 
it. Weconclude by commending Captain Eardley Wilmot’s 
work to our readers to speak for itself. 





SHORT NOTICES. 

Direct Calculator (Series Hy) for the Coal, Iron, Stone, and other 
Heavy Trades. M. B. Cotsworth, Holgate, York. London: 
McCorquodale and Co,, Limited, and of M. B, Cotsworth, Holgate, 
York. Price 2s. 6d., or if indexed, 3s, 6d.—A well-arranged and 
neatly-printed series of tables, strongly bound with double linen 
numbered tabs on the pages. It should be useful to coal and iron, 
&e., traders. 

Quick and Easy Methods of Calculating: A simple explanation 
of the theory and use of the slide rule, logarithms, dc. With numerous 
examples worked out, By Robert Gordon Blaine, M.E. London: 
E. and F, N. Spon, Limited. 1898. Price 2s, 6d.—We have no 
hesitation in saying that we feel sure this little work will meet 
with a hearty welcome, It is one of those little sade mecums 





which are dear to the heart of the engineer, and particularly of 
the engineering student, for not only does it contain simple and 
straightforward directions in the use of certain shortened arith- 
metical methods, the use of logarithms, and especially of the 
slide rule, but it shows, moreover, their application to the every- 
day work of the engineer will do more to make him respe*t ani 
cherish his slide rule than many other works that have appeared 
on the subject, We may draw attention to Prof. Dalby’s method 
of estimating the position of the decimal place—a difficult matter 
at times—as expressed by Mr. Blaine. It seems to us a method 
both but little cumbersome and little likely to permit of error. 


BOOKS RECEIVED. 


Metrical Tables, By Sir Guilford L. Molesworth. Third edition, 
revised and enlarged. London: E. and F. N. Spon, Limited. 
1898, Price 23. 

Jane's Naval War Game: Rules, Scoring Cards, Shooting Targets, 
dc, Messrs. Sampson, Low, Marston, and Co., Limited; ftcur 
guineas net ; or book of rules alone, 7s. 6d, 











CHAMPION 12-INCH KRUPP PLATES. 


In our issue of November 4th last we referred to the 
successful trial of a Carnegie-Krupp process plate. It 
was more severely tested than any 12in. plate whose 
record we possess, bemg attacked by three rounds from 
a 12in. gun, one having a striking velocity of 2022 foot- 
seconds. It has been claimed for this plate in America 
that it has broken the record, which has naturally led to 
other makers comparing the results with their own. In 
our article we used the following words when discussing 
this result with those of the trial of a Cammell plate just 
received :—‘‘ Apparently, the Cammell plate broke up the 
shot rather better than the Carnegie, but as we do not 
know the relative powers of the shot it is impossible to 
make a fair comparison.” We referred thus only to sur- 
face action in fracture of points, as shown by penetration. 
The fact is that this series of trials furnishes an illustration 
of the very old-established difficulty of dealing with tests 
made under different conditions. The Americans test their 
plates up to complete perforation, which is undoubtedly 
far the most satisfactory method of investigation. The 
trials in England, and so far as we have been furnished 
with reports in Germany also, have only extended to 
proving that a plate has completely defeated a certain 
severe attack. The defeat has been sufficiently complete 
to leave us in the dark as to how much more the plate 
might have borne. We may say that the plate de- 
feated an attack representing the perforation of so much 
wrought iron, but it is altogether misleading to assign a 
figure of merit based on this. If we say, for example, 
that the Cammell plate achieved a figure of merit of 2°03 
because the shot delivering the hardest blow was capable 
of perforating a wrought iron plate of 2°03 times the 
plate’s thickness, we do not give any definite measure of 
its power, because we do not know how much more it 
might have borne. The Carnegie plate was attacked 
with one blow whose perforation was equal to 2°41 times 
its thickness in wrought iron, but inasmuch as the 
shot perforated with some power to spare, this is not 
a measure of what the plate could resist, unless we could 
give the amount of the spare power, which we cannot do. 
We are tempted to offer guesses based on indications of 
effect in so important and interesting a question, but 
they are only guesses. We have noticed the depth of 
penetration when we can get it, and the form in which 
the plate yielded at the back, but it is only guesswork at 
present. If the quality of the shot were known, and if 
experience established the soundness of our conjectures, 
we might know more what to make of even imperfect tests. 

Taking the tests for what they are at present worth, 
however, we are in a position to give our readers the 
data of a trial of an 11°8in. plate made by Krupp himself, 
which we believe he regards as his record plate, and 
on which he may certainly be content to rest his merits 
as a manufacturer. The details of the trial are shown in 
the following table :— 

















| | Perfora- | Relation of | 
sd | Weight | ctrizing | Height of| — tion iron _| Penetra- 
oat. 4 ihe Io dee bulge | of wrought} perforation} tion 
ZS! shot. | YOY: | at back. | iron by |tothickness|measured 
| | | Tresidder. | of plate. 
cee = ees 
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1; 718 | 1917 2°16 24°5 2°08 | 6°69 
| } | | 
2; 714 | 1979 2°16 | 25°6 2°26 =| doubtful 
3] 712 | 1687 | 1°37 | 20°38 1:36" | ,, 
4 | 715 | 2066 | 2°95 |- 27°5 5, a ae 
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* This round was delivered on a part of the plate only 10°9in. 
thick. 

Certainly the figure 2°33 is considerably the highest 
victory we have seen recorded for a plate of this thick- 
ness, and little short of what perforated the Carnegie 
plate completely, but we are still unable to say how 
nearly this approached to perforation. It would be some 
help to see a photograph of the back; even then, to 
compare fairly with others, we should like to know the 
quality of the projectile. The trial was carried out more 
than two years ago, that is, on June 5th, 1896. 

We should like to be able to get one shot used by all 
nations as a standard of comparison, and should not 
greatly care what maker’s shot might be taken so long as 
the quality could be depended on. We should wish that 
one such standard shot were used in all important 
tests. This would enable each maker to compare the 
behaviour of his plate with that of other plates which 
had been attacked with the same shot. Further, it 
would enable an estimate to be formed of the qualities 
of any other projectiles employed. This we think the 
most important element to introduce, an element which 
would greatly increase the value of all tests. Secondly, 
we wish that plates were tested up to complete perfora- 
tion. In this we gd wholly with the American authorities. 
It might not be necessary always, but as it is desirable 
to establish the quality of armour that can be-made a 
champion, and that an occasional plate to govern supply 
should be thus tested. 
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TWO NEW BAND SAW MACHINES. 





We illustrate on this and next page two new band saws for | 
logs, which have been designed and manufactured by Messrs. | 


A. Ransome and Co., Limited, of Chelsea. These are par- 
ticularly interesting just now, as they serve to demonstrate 
the peculiar development of this class of machine, the neces- 
sity for which has only of late years become recognised in 
Great Britain. 


for dealing with logs, but until comparatively recently, the 
saw-milling people in England had got into the habit of con- 
sidering the scope of a band saw machine as being limited to 
cutting curves, or atthe best to beused only for extremely smal] 
or slow straight cutting. Now, however, log band saws are 
manufactured by two or three of the large English makers, 
and it is a strange fact that while these machines were not 


generally adopted by saw-milling people in this country, | 


Messrs. Ransome, at all events, have been manufacturing 
them for export for a great number of years. 


The machines illustrated herewith, however, prove that | 


the experience of this firm has caused them to modify some- 
what their ideas as to the best type of machine to adopt. We 
remember noticing as far back as 1891 a colossal band saw 
which Messrs. Ransome had on exhibition at Chelsea, stand- 
ing 20ft. high, weighing 20 tons, and for dealing with logs up 
to 7ft. in diameter by 50ft. long. This machine was claimed 
by the makers, and no doubt legitimately so, as being at once 
the largest and most rapid band saw machine that had ever 
been made up to that time. It was of the vertical type, and 
in many ways followed the principles generally accepted in 
America as the best for heavy sawing; but it contained various 
modifications and improvements on the American machines, 
which had the effect of adapting it for European and other 
requirements by reducing the waste of wood, &c. 

Since that time Messrs. Ransome seem to have been 
devoting their attention more particularly to the horizontal 
type of machine, on account, they tell us, of its being less 
unwieldy, requiring less foundations, and obviating a consider- 
able amount of labour. Three years ago we witnessed at the 
Battersea works of this firm the trials of the first rapid hori- 
zontal band saw that was brought out by them and reported 
on them. That machine was known as the “ Landis” patent. 
Futile attempts had already been made to manufacture this 
machine successfully in both France and Germany, and it 
was only when Messrs. Ransome took the matter in hand 
that it was made a real success. A great feature in the 
Landis band saw was the spiral column arrangement which 
served to raise and lower the saws. The idea was extremely 
ingenious, and it was a great improvement on anything that 
had hitherto been brought out. But the cost of making this 
machine was so great that it was decided to try, not so much 
radically to improve its effective work as to simplify and 
perfect its design somewhat. 

The practical result of this is embodied in the first of the 
two machines we illustrate, where it will be seen that the 
spiral columns haye been replaced by plain unthreaded 


France and the United States were the first | 
two countries to accept the band saw as a necessary machine | 


columns, and that the elevating and lowering of the saw 
pulleys is now effected by vertical screws revolving close | 
alongside each column. 

The main framing of the machine consists of these two | 
cast iron vertical cylindrical columns, turned over the greater 
portion of their surface, and bolted to a cast iron foundation 


| plate. Two large cast iron sockets are bored to fit the turned 
columns, and to these the saw carriage is bolted. A gun- 
metal nut is fitted into each of the cylinders, which nut 
engages with two vertical screws, which in their turn are 
actuated by means of a shaft to which two turned steel worms 
are keyed. These worms gear into two worm wheels fixed to 
the ends of the vertical screws, and thus, as the worm spindle 
is turned in one or other direction, the saw carriage is raised 
or lowered. The raising of the saw carriage is performed by 
power, but the lowering is done by means of a hand wheel 
| actuating a pair of bevel pinions, so arranged that one revo- 
lution of the hand wheel will raise or lower the saw carriage | 
| to the extent of lin. This hand wheel is marked off into 
| fractions of an inch, and is provided with a pointer, by means 
of which the sawyer can determine the exact extent to which 
| he is adjusting the carriage. He is thus enabled to saw off | 
| at will planks of any thickness, from a sixteenth of an inch | 
and upwards, without measuring the log. The various | 
| motions of the machine are controlled by four levers, | 
|all of which are placed together and close to the | 
sawyer, who never has to change his position. One lever 
throws into action the gearing which raises the saw carriage. 
Another of these throws on and off the belt which drives the 
saw. The third regulates the feed, which can be varied with- | 
out stopping the machine from Ift. to 80ft. per minute 
| advance. The last lever stops, starts, and actuates the | 
| return motion of the carriage, which is arranged to run back | 
at 400ft. per minute. The saw pulleys are both of steel, the | 
rims being made of wrought steel rolled out to a T section | 
without being welded. The forked unions into which the | 
spokes are screwed fit over the web of the rim, and are held | 
in place by rivets. These are made of cast steel, to stand the | 
heavy strain which is on them, The spokes are made of a | 
special quality of wrought steel, and are tapered to make | 
them as light as possible consistently with sufficient | 
strength. These are tapped into the hub of the axle, 
which is forged solid on the axle itself. The pulleys | 
are turned after being put together, and accurately 
balanced so as to run at a high speed without vibra- 
tion. The bearings of the saw spindles are made to swivel, 
and consist of gun-metal lined with white metal, and are 
fitted with special lubricators with a receiver for the oil. 
They are also covered over so as to be practically dust-proof. | 
The saw is strained by means of a hand wheel actuating a | 
rack and pinion, and the driving —_ is so arranged that | 
it can be canted to any angle, so that the saw can be made | 
to run in any position on the faces of the saw pulleys. The | 
gearing which actuates the feed, the rising and falling of the 
saw spindle carriage, and the quick return motion, are all | 
driven by one belt, and being very compact take up the 
| least possible floor space. The whole of the gearing is, in | 





| The pulleys are supported on eit 


fact, fixed on one small bed-plate measuring not more than 
5ft. by 3ft. All the motions are actuated by means of friction 
clutches. The travelling carriage on which the log is fixed 
is made of two long steel girders of H section, the castings 
which carry the log being bolted to these at intervals of about 


| 4ft. apart. The log is held in position by a series of wrought 


iron dogs which are adjustable vertically, and can be lowered 
to cut planks as thin as lin. These dogs are dropped into 
cast iron nuts working horizontally in planed slides, the nuts 


| being actuated by powerful screws which force them into the 


log. On the underside of the steel girders cast iron racks are 
bolted which engage with steel pinions with cut teeth for 
giving them the forward and backward motion. The floor 
space occupied by this machine is 20ft. by 10ft., apart from 
the ates required by the log carriage, which varies with the 
length of the timber. Its weight is 11 tons. The speed at 
which the saw blade runs is over 7000ft. a minute. 

The second band saw illustrated is Messrs. Ransome’s latest 
design of vertical type machine for the sawing of medium and 
smalllogs. It has been brought out to meet the demand of the 
man who neither requires excessive speed nor deals with un- 
usual dimensions of timber. Its average normal capacity is 60 
to 80 superficial feet of sawing per minute, as against about 
150ft. to 200ft. by the former machine. The saw pulleys on 
this machine are 5ft. in diameter, that is to say, as large as 


| those on the horizontal machine above described, as the 


makers consider that this is the smallest size of pulley for a 


| band saw which is destined to cut straight at anything but a 


moderate speed. 
The shafts which carry these pater. are of ys steel. 
er side by long rings, 


| and the top pulley is adjustable, so that the saw blade can be 


run on any portion of its surface. An improved type of 
adjustable packing box is used in connection with this ma- 
chine, and the advance of the feed is variable up to 50ft. a 
minute. The return motion of the carriage is very rapid. 
The speed of the saw blade is 5500ft. per minute. 

The log carriage is very similar to that used in the vertical 
machines hitherto made by this firm, consisting of a girder 
framing in which work the dog heads rapidly adjustable in 
every direction to admit of efficiently cramping the log. The 
floor space occupied by this machine, exclusive of timber 
carriage, is 11ft. by 5ft., and the weight 10 tons. 

Both of the machines illustrated and described above are 
the first of their sort that have been made. The large patent 
horizontal machine has recently been despatched to Messrs. 
Marshall, Sons, and Co., of Gainsborough, to be used in their 
works there ; and the other is already working at the saw 
mills of Messrs. Gustave Lemetter et Cie., at Tournai in 
Belgium. 








WIVENHOE.—In the recent open competition for sch of 
sewerage, sewage disposal, and water supply for the district of 
Wivenhoe, Essex, the schemes submitted - Messrs. Sands and 
Walker, civil engineers, Nottingham, have been selected as the 
best, and unanimously adopted by the Council. 
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RUSSIAN RAILWAYS. 


On August 13th last the total length of railways actually 
working in Russia amounted to 27,798 miles, of which 
25,279 miles are under the control of the Imperial Ministry 
of Ways and Communications, 943 miles are controlled by 
the Imperial Ministry of War, and 1575 miles represent the 
railways in Finland. In addition, 7437 miles of railway are 
in course of construction, and work will soon be begun in 
building the 2235 miles of projected railways, for which the | 
official confirmation has already been received. The Imperial 
authorities are now fully alive to the fact that an adequate 
railway system throughout the vast dominions of the Tsar | 
will conduce more than anything else to the rapid develop- 
ment of the resources of Russia on both sides of the Ural 
Mountains. Even during the present year branch lines have 
been planned and good progress made with their construction 
in almost all parts of the Russian Empire. Quite recently 
the Imperial consent has been given for the foundation of 
five independent companies for the work of building and | 
carrying on the following 


rojected lines :—Firstly, a line | 
from Bachtshissarai to Yalta in the Crimea, a distance of | 
45 miles; secondly, from Belgorod, in Southern Kursk, to | 
Sumy, in the Government of Kharkoff, a distance of 97 miles; 
thirdly, from the station at Novosibkov to Novgorod-Seversk, | 
with & branch line to the settlement at Gorbovo, on the 
Desna, a total of 77 miles ; fourthly, from the station Tcholm, 
on the Vistula line, vid Samostye and Tomashevy, as far as | 
the frontier town Belshez, with a branch line from Samostye | 
to Lublin, in Russian Poland, a total of 120 miles; and 
fifthly, from Valk, on the line from Pskov to Riga, to the | 
little town of Marienburg, and from Stockmanshof, on the | 
Riga-Orel line, to the country town of Alt-Schwaneburg, and 
thence a branch line to Marienburg. These three lines will | 
be 130 miles in length. 

Cheliabinsk, in the Government of Orenburg, in the 
southern slopes of the Ural Mountains, bids fair to become 
an important railway centre in forming the junction between 
the railway systems of European Russia and Siberia. It 
Is now reported that the question of constructing a line from 
Cheliabinsk to Astrakhan has been decided upon, and that 
the initiatory works have been carried out by the Vladikaukas 
Railway Company. 

The new line from Moscow to Breansk is completed, and 
the work is now confined to laying up stores of reserve rails 
at the stations and to building the stations; the rolling stock 
1s ready for use. The line will probably be inspected by a 
Government Commission in the beginning of November, and 
gg line will shortly afterwards be thrown open for 
raffic, 

The Grand Duchy of Finland is not to be neglected, and 
the steady increase in its volume of exports hasled the Russian | 
Government to consider the question of extending the Fin- | 
nish railway system. A start will shortly be made with the 





| system of Abt will be made use of. 


construction of a line from Tavastehuus to Yiveskula, both | 


of which towns have long desired railway communication. 
Fredrikshamn will also soon be connected with the Finnish 
railway system, and the necessary material for the new line 
thither has already been ordered. 

The permission and powers granted to the five separate 
companies referred to above may certainly be said to mark 
an era in the history of Russian railways, as it is a striking 
evidence of the fact that the Russian Government is 
becoming more and more disposed to encourage private 


enterprise as distinct from Imperial. These five lines, there- | 


fore, are worthy of more detailed reference. 
The line from Bachtshissarai to Yalta was especially 
needed. Yalta is the central point of the southern shore of 


Russian health resorts the lack of railway communication 
was greatly felt; hence, the approval of the projected line 
has been welcomed on all sides. The new line will start from 
the “‘ Police Bridge” at Yalta, and, running along the left 


bank of the river Derekoja vid Massandra, will then pass | 


through a forest of the Crown until the river Utch-Kosh is 
reached. At the fourteenth mile the line will cross the Jaila 
chain of hills, at a height of 4500ft., and descend into the 
plain of the river Dongi; thence, after passing through a 
tunnel in the Saurka Mountain, the line will proceed along 
the right bank of the Tissora, across the valley of the Katsch 
to Kosch-Dermen, and thence to Bachtshissarai. In its full 


extent of 45 miles this line will pass through eight tunnels, | 


of a total length of 1640 yards, and the combined cog-wheel | the Vestry of Lambeth has been desirous of obtaining additional ac- 


| commodation at the wharf in Belvedere-road, and negotiations were 


This well-known sys- 
tem is already at work on many mountain lines in 
Europe ; but up to the present it has not been employed in 
Russia. Thus, it is easily seen that this new line will not 
alone be of great service to invalids resorting to Yalta, but it 


| will bring the picturesque features of the mountains of the 
Crimea before the travelling public, and will no doubt lead 


to the opening up of other picturesque spots in the locality. 
The cost of constructing this line has been estimated at 


| 6,000,000 roubles, which is at the rate of 90,000 roubles for 


two-thirds of an English mile. The takings of the line are 
expected to amount to 570,000 roubles, of which sum 320,000 
roubles will represent the passenger traffic. Thus, the suc- 
cess of the undertaking is assured. The necessary capital 
will be raised by the issue of shares and debentures. 

Each of the remaining four lines to be built by companies 
has its local importance that is by no means small. The 
line from Belgorod to Sumy will cost 6,300,000 roubles, and 
that from Novosibkov to Novgorod-Seversk will take 4,000,000 
roubles; the line to Lublin, in Russian Poland, will be the 
most costly, as it is estimated to cost 10,000,000 roubles. 
For building the line from Valk to Marienburg a company 
has been formed, consisting of the local owners of property 
in Livland. Of these five projected lines two will be built 
on the broad-gauge system, viz., the Belgorod and Lublin 
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the Crimea, and as one of the best and most popular of | ent, in the chair, a vary interesting and instractive 





lines ; two will be on the narrow-gauge, viz., the Novgorod- 
Seversk and the Valk lines, and the Yalta line will be a 
mountain railway. The five lines will have a total length of 
467 English miles, and for their construction a total capital 
of 30,000,000 roubles, or £3,092,790, will have to be raised. 
It is worthy of special notice that this sum has to be raised 
and the five lines are to be built entirely by private enter- 
prise, without any subsidy or guarantee from the Imperial 
Government. 








YORKSHIRE COLLEGE ENGINEERING Society, LEEDs.—At the 
second ordinary meeting of this session, Mr. Wicksteed, the presi- 
r on 
‘*The Development of Locks and Keys,” was given by eas 
W. Chubb, A.M. Inst. C.E., of London. The author alluded first 
to the primitive method of securing the bars of wood, which 


| developed into the Egyptian lock of wood, consisting of a number 


of pins dropping into corresponding holes in the sliding bar. 
Roman, Chinese, and Japanese locks were shown and discussed, as 
were also some beautiful examples of early English, Medieval, and 
Renaissance work. Coming to modern times, the detecter—Chubb 
—lock, keyless locks, chronometer and automatic locks, and the 
construction of steel armour-plate rooms and safe deposits, were 
explained. The paper was well illustrated by numerous diagrams, 
copies of, and original locks and keys, and mechanical lantern 
slides, At the close a hearty vote of thanks to Mr. Chubb was 
passed for so kindly reading his paper. 


WHARF ACCOMMODATION ON THE THAMES.—For some time past 


entered into with the Thames Conservancy Commissioners with a view 


to the construction of a new embankment ¢o as to provide the facili- 
| ties required for the purpose. A deputation from the Vestry recently 


) 


waited upon the Commissioners in regard to the matter, and the 
latter have now addressed a favourable reply to the local authority. 
The Commissioners state that they will be prepared to grant per- 
mission to the Vestry on certain conditions to construct an embank- 
ment 105ft. Gin. long, and extending 141ft. intothe river at the upper 
end, and 138ft. 6in. at the lower end, at the wharf in Belvedere- 
road, asshown upon a plan submitted by the local authority. The 
conditions under which consent will be given are as follows :—(a) 
That the Vestry shall not acquire any right of access to or from 
the side frontages of the embankment; () that, in practice, having 
regard to the foregoing condition, barges be not allowed to lie 
more than one bottom deep at the upper side of the embankment ; 
(c) that the Vestry at their own expense clear away the mud from 
the foreshore off their own wharves and those adjoining on the 
upper and lower sides from time to time as may be necessary ; the 
material to be removed in barges and placed above high-water 
mark out of the reach of the tide; (d) that the embankment be 
constructed and maintained to the satisfaction of the Conservators, 
under the inspection of their engineer, and be assessed. The plan 
will in due course be transmitted to the Board of Trade for 
approval, and the matter will subsequently be referred to the 
assessor to fix the amount to be paid by the Vestry in respect of 
the licence from the Commissioners, 
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THE COTTRELL PNEUMATIC TIRE. 





A DECIDED departure in pneumatic tire construction will 
be exhibited at the National Show. This is the Cottrell tire, 
the new and important feature of which is the means of 
attaching the cover to the rim. The accompanying engravings 


will render this new departure intelligible. The rim of the 
wheel is of an elaborated U section, the flanges being curved 
in the manner shown, into the recesses of which the in- 
curved headed edges of the cover fit. The edges are secured 
by annular locking bands of the section shown. These 
bands are of slightly conical shape, their larger diameters 
being inwards, so that whether the tire be charged or 
deflated, there is little liability of the cover becoming 
detached. In fact, it is claimed that, by this conical 
formation of the rings, jars and vibrations will have a 
tendency further to sxcure them. An advantage which is 





SECTION AND DETAILS OF CYCLE TIRES 


rot possessed by any other pneumatic tire to our knowledge 
s that in case of puncture—for it is not claimed to be 
puncture-proof—no injury will be done to either the tire or 
im by riding with the tube deflated, as the edges of the rim 
never press on the sides of the tire. The annular recess 
between the legs of the U can be filled with some suitable 
material, such as cane or rubber. For motor carriage pur- 
poses a circumferential solid rubber cushion of mushroom 
shape in section, as shown herewith, will be fitted into the 
central recess, so that in case of puncture there will be no 
necessity to stop for repairs, as the tire will to all intents 
become a solid one. A notable advantage claimed for this 
form of tire is its immunity from side-slipping tendencies. 
The reason of this is that the edges of the cover are securely 





SECTION OF MOTOR CAR TIRE 


locked in recesses, which they entirely fill, and therefore any 
lateral pressure greater than that inside the tube—for 
instance, when the machine has got out of the perpendicular— 
will not cause the tire to roll in or move apart from the rim. 
In point of resiliency, the introducers claim that there is no 
friction on the sides of the Cottrell cover where they touch 
the rim, consequently they can be made thinner on the sides 
than other tires which have to be strengthened, owing to the 
chafing action which goes on between the rim and cover. 
This reduction in thickness makes a more pliant, and hence 
more resilient tire. 

Our representative has availed himself of an opportunity 
to test briefly the claims put forward for this device, and 
found removal and replacement of the cover a matter of 
ease, while in resiliency and firmness the tire appeared to be 
quite satisfactory. The makers are the Cottrell Tire Com- 
pany, Limited, 15, Poultry-chambers, London, E.C. 








RUDYARD KIPLING AND NAVAL ENGINEERS. 


Mr. Kiptine’s name is a household word in all countries 
where English is spoken—that is to say, throughout the 
world. His wonderful powers carry him safely through 
perils of composition which would defeat men whose names 
stand high in the world of literature. Mr. Kipling is not an 
engineer, and yet the inrer life of the engine-room has never 
been set forth so well as by himself. Who, having once read, 
can forget “‘The Seven Seas,” or that prose poem of the 
Atlantic, “ How the Ship Found Herself?” The secret of 


what he has written we say, ‘‘ How true,” and then ask our- 
selves how it is, that instead of taking shape and life in our 
brains as in his, what we have seen has suggested little and 
left small record in our minds. Mr. Kipling has recently 
broken new ground. Leaving the army and the mercantile 
marine, he has written about a British squadron mancu- 
vring. The Morning Post has been fortunate to secure a series 
of articles from his pen, entitled ‘‘ A Fleet in Being.” By 
the courtesy of that journal, we are permitted to publish the 
following extract. We leave it to speak for itself. 
THe Navat ENGINEER. 

“She’s a giddy little thing,” said the Chief Engineer. 
‘*Come down and have a look.” 

I declined in suitable language. Some day, when I know 
more, I will write about engine-rooms and stokers’ accom- 
modation—the manners and customs of naval engineers and 
their artificers. They are an amazing breed, these quiet, 
rather pale men, in whose hands lie the strength and power 
of the ship. 

“Just think what they’ve got to stand up to,” says 
Twenty-one, with the beautiful justice of youth. “Of 
course, they’re trained at Keyham and all that, but fancy 
doing your work with an Sin. steam pipe in the nape of your 
neck, an’a dynamo buzzin’ up your back, an’ the whole 
blessed shoot whizzin’ round in the pit of your stomach; 
Then we jump about an’ curse if they don’t givo us enough 
steam. I swear I think they’re no end good men in the 
engine-room !”’ 

If you doubt this, descend by the slippery steel ladders into 
the bluish copper-smelling haze of hurrying mechanism all 
crowded under the protective deck; crawl along the greasy 
foot-plate, and stand with your back against the lengthwise 
bulkhead that se tes the desperately whirling twin 
engines. Wait under the low-browed supporting columns till 
the roar and the quiver has soaked into every nerve of you, 
till your knees loosen and your heart begins topump. Feel 
the floors lift below you to the jar and batter of the defrauded 
propeller as it draws out of its element. Try now to read 
the dizzying gauge-needles or find a meaning in the rumbled 
signals from the bridge. Creep into the stokehold—a boiler 
blistering either ear as you stoop—-and taste what tinned air 
is like for a while. Face the intolerable white glare of the 
opened furnace doors; get into a bunker and see how they 
pass coal along and upand down; stand for five minutes with 
slice and “ devil’’ to such labour as the stoker endures for 
four hours. 

His Howrty Risk. 

The gentleman with the little velvet slip between the gold 
rings on his sleeve does his unnoticed work among these 
things. If anything goes wrong, if he overlooks a subordi- 
nate’s error, he will not be wigged by the Admiral in God's 
open air. The bill will be presented to him down here, under 
the 2in. steel deck, by the power he has failed to control. 
He will be peeled, flayed, blinded, or boiled. That is his 
hourly risk. His duty shifts him from one ship to another, 
to good, smooth, and accessible engines, to vicious ones with 
a long record of deviltry, to lying engines that cannot do their 
work, to impostors with mysterious heart-breaking weak- 
nesses, to new and untried gear fresh from the contractor's 
hands, to boilers that will not make steam, to reducing valves 
that will not reduce, and auxiliary engines for distilling or 
lighting that often give more trouble than the main concern. 
He must shift his methods for, and project himself into the 
soul of, each; humouring, adjusting, bullying, coaxing, 
refraining, risking, and daring as need arises. 
Behind him is his own honour and reputation ; the honour 
of his ship and her imperious demands; for there is no 
excuse in the Navy. If he fails in any one particular he 
severs just one nerve of the ship’s life. If he fails in all the 
ship dies—a prisoner to the set of the sea—a gift to the 
nearest enemy. 
And, as I have seen him, he is infinitely patient, resource- 
ful, and unhurried. However it might have been in the old 
days, when men clung obstinately to sticks and strings and 
cloths, the newer generation, bred to pole masts, know that 
he isthe king-pin of their system. Our assistant engineer 
had been with the engines from the beginning, and one night 
he told me their story, utterly unconscious that there was 
anything out of the way in the noble little tale. 

“No Enp Goop Men.” 

It was his business so to arrange that no single demand 
from the bridge should go unfulfilled for more than five 
seconds. To that ideal he toiled unsparingly with his chief 
a black sweating demon in his working hours, and a quiet 
student of professional papers in his scanty leisure. 
“‘ An’ they come into the ward-room,” says Twenty-one, 
‘and you know they have been having a young hell of a time 
down below, but they never growl at us or get stuffy or any- 
thing. No end good men, I swear they are.” 
“Thank you, Twenty-one,” I said. ‘ I'll let that stand for 
the whole Navy, if you don’t mind.” 








LETTERS TO THE EDITOR. 
(We do not hold ourselves eet the opinions of our 





THE INST. C.E. ENTRANCE EXAMINATION. 


Sik,—Il agree with your correspondent, ‘‘ Assce. M. Inst. C.E.,” 
that the matter which he last week brought forward isone which ma 

be discussed with advantage at the present time, and I think it 
also bears in the same way upon other bodies beside the Institution, 
which are connected with the carrying out of engineering work. I 
do not underrate the importance of theoretical sone or the 
training which may be obtained in a technical college, for to a 
certain extent they are highly necessary to an engineer ; but that 
they should occupy a foremost position, or their absence be a bar to 
practise in the profession, either by one’s self or in another's 
employ, I do not allow. 

It has been urged that in the medical, legal, and other pro- 
fessions, it is only permissible to practise after passing successfully 
through a course of study and su uently qualifying examina- 
tions, and that the civil engineer should be compelled to do like- 
wise. The cases, however, are not parallel. The work which the 
engineer is called upon to carry out has, to my mind, a place second 
to none in the far-reaching effects it has upon the cause of universal 
civilisation. 

To examine the course of study and preparation pursued by the 
medical student. He starts at a medical school, where he attends 
the lecture theatre, and watches daily in the hospital and dissect- 
ing-room his future work, carried out by expert practitioners, 
who also experiment upon members of the animal kingdom to 
ascertain and demonstrate effects produced, for the purpose of 
learning and applying-the knowledge thus gained to humanity. 


—=—= 
profession are eminently een, and being combined with 


theoretical side of his study, are calculated t 
en practitioner. 

‘o a certain extent, more particularly in purel ae 
work and some other branches, the like Siassiee ple. ry 
engineer. But who ever heard of dock, harbour, or railway w, ~ 
water, sewerage, or gi works being so demonstrated to thee 
engineering student? The answer is clear. It is impossible ce 
it for the reason that instead of three or four years, as jn rg 
of the doctor, to qualify for his work, it takes many years oe 6 
fifteen or twenty, of ultimate association with the actual se na 
and carrying out of such works before one is qualified to athe 
properly design them or superintend their construction, ad 

There is much truth in the assertion that the engincer, like th 
poet, is born, not made. Ina recent article upon Sir W, White’, 
address to the Junior Engineering Society in dealing with the 
training of engineers, it was very aptly asserted that the qualities 
that go to make a successful engineer are not such as would he 
discovered or brought out by the passing of an examination and 
with that remark I think every successful engineer will agree, " 

In speaking of the characteristics required of one called upon to 
design and carry out engineering works, I recently heard a ye 
eminent engineer remark, when celebrating the opening of 
well-known and very important work with which I had the pleasu ; 
of being connected, that the two qualities necessary, are a certain 
amount of boldness and a certain amount of caution. Beside res 
there is the commercial experience required, which, with the others 
mentioned, would never be either induced or discovered by any 
amount of examination. In fact, the qualities that go to make the 
successful engineer are much the same as those which combined for 
and the exercise of which bas terminated in, the victory of Omdyr. 
man. The failures of mankind are valuable in the lessons which 
they teach—of which I may instance the following, for the truth 
of which I can vouch, 

A young fellow succeeded in passing a highly scientific competi- 
tive examination for a Government appointment which he obtained 
He had soon after occasion to ascertain the weight of a built-up 
girder, which, however, was too much for him, and he had t 
confess his ignoranee by asking a draughtsman to show him how 
to arrive at it. 

In another case, which is not unknown in Westminster, an engi- 
neer who lacked neither diplomas, position, nor good friends, was 
in charge of an important work which most grievously failed, and 
which failure poms and would have been foreseen but for the 
absence of practical experience in one called upon to decide an 
eminently practical question, the result of which was that an extra 

00,000 was involved in getting over the trouble. In this case 
neither theory nor scientific examination would have been of the 
least avail. 

An assistant recently appealed to his employer—both of whom 
I know personally—who has carried out some of the largest works 
in the country, for facilities to gain further theoretical knowledge, 
when he was startled by the reply, ‘Good heavens! don’t talk 
about theory, for I have more than enough of it now in my office 
— for all the work that I shall do during the rest of my 
ife. 

From a connection of several years with works of magnitude in 
different parts of the country, I could add to the above, but I have 
already made larger claims upon your space than I had intended, 
I enclose my card, and subscribe myself 

London, November 7th. PRACTICE BEFORE THEORY, 


© mould him into the 





Sir,—It was with feelings of the utmost satisfaction that I read 
the letter of ‘‘ Assoc. Mem. Inst. (.E.,” in your issue of the 4th 
inst., and beg to say that I am in full agreement with the opinions 
he has expressed in reference to the above examination. In order 
to prevent any false deductions from the attitude I assume in this 
matter, allow me at once to say that I not only do not belong to the 
ultra practical school of engineers who regard a knowledge of the 
scientific principles of ——— asa useless encumbrance, but have 
myself had a college education, and have, moreover, been con- 
nected both directly and indirectly with the teaching staffs of 
two engineering schools of the first rank. Having now defined 
my position, it can scarcely be urged that my opinions are biased 
either by lack of knowledge or appreciation of the advantages of 
a scientific education to an engineer. When the question of a 
compulsory entrance examination was first mooted, it occurred to 
me that probably the suggestion had emanated from some 
techical education man, but that the common-sense judgment of 
the Institution as a body would never sanction such an insensate 
policy. However, I soonlearned thatin this I was mistaken, and that 
the examination gate of admission had become an established fact. 
Although astounded at this sudden change of front of an institution 
which closed its doors against such an intellectual giant as the late 
Professor Rankine, on the score of his not being essed of sume 
required practical qualification, I still clung to the hope that the 
examination would be of such a nature that an engineer who 
thoroughly understood the practical part of his work, and pos- 
sessed an intelligent knowledge of the scientific principles involved 
in it, would have no difficulty in passing it. Judge of my surprise, 
then, when I found that the examination, instead of being confined 
to the practical applications of science to engineering, involved 
several papers in pure science, clearly set by men to whom a 
display of pedantry is of more consequence than an efficient 
means of gauging the candidate's knowledge of science, 

Now, Sir, I maintain that, while perhaps there is no very serivus 
objection to the prescribed examination for the admission of 
students who can pass it directly from school, it is quite another 
matter when the case of the would-be associate member is consi- 
dered. Suppose the very ordinary case of a young man who takes 
a college course at the completion of bis apprenticeship. He is 
then, no doubt, well qualified to pass such an examination as that 
prescribed for associates, but the majority of young men who have 
severed their connection for two or three years with practical 
engineering in order to attend a college, are not at this stage in a 
financial position to saddle themselves with any unnecessary 
expense, especially as they have to work fer little or no pay in 
order to make up for lost time, or to obtain some necessary prac- 
tical experience, 

The result, then, is that the examination has to be postponed 
for a few years, years of hard practical work, which admit of no 
time for the study of abstract science. Having now achieved 4 
good foothold on the professional ladder, the young engineer 
naturally begins to consider the advisability of becoming an ass0- 
ciate member of the Institution, but to his sorrow finds that 
alt hough he has proved himself by actual work to be a competent 
and intelligent engineer, he must begin to grind up a lot of what, 
to him, is useless book knowledge which he has long since for- 
gotten. Now, Sir, I can assure you that the career sketched is no 
fanciful one, but is a faithful delineation of that of a large number 
of young engineers who are thus precluded from the associateship 
on account of this ill-considered policy which the Institution has 
seen fit toadopt. It is a fact, well known to teachers and 
examiners, that a student who has reached the age of twenty-five, 
or even less, has not the facility for imbibing book knowledge 
which he had when four or five years younger ; and considering 
that a large percentage of woah te associates exceed this age 
some consideration might surely have been extended to them. 

In conclusion, I may say that I am not a disappointed candidate 
for the associateship, and so Jong as the admission is fenced by the 
present absurd system of examination, I prefer to remain 
Glasgow, November 14th. AN OUTSIDER. 





Sir,—It seems to me that those of your correspondents on this 


subject who desire that the examinations for Associate Membership 
of the Institution should be “practical,” have quite misappre 
hended their raison d’ére, for the practical experience of an 








his success lies in his power of observation. When we read 


By degrees the student assists in these matters, which tothe medical 


engineer can be more readily ascertained from a consideration 
of his career than by any examination, as the practice of the 
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institution has been hitherto, and still is, according to the bye- 
9 cilities for acquiring such knowledge are so numerous, 
Now it the I nstitution has seen well to insist that aspirants 
on rate membership should possess such a grounding in 
ss as and natural philosophy as will constitute a fittin 
ss tion for the superstructure of subsequent practical expert- 
foun 2 | presume it is to ascertain if such a groundwork 
poo that the examinations are intended, thus ensuring a training 
~ enables an engineer to initiate on sound lines, instead of 
wnerelY blindly following precedent. 

The solicitude of the correspondents referred to for those 

‘neers of real position and zood experience who omitted to 
- the Institution earlier in life is quite unnecessary, as the 
aac has made ample provision for their admission, as may be 
scortained by a perusal of the rules, 


Knighton, November 15th. ANOTHER M, Inst, C,E, 





HOUSE CISTERNS. 


sin,—In yours of the 4th inst. two letters appear, in both 
of which reference 18 made to the system of water supply 

roposed by me, and indicated in a letter you were so good as to 

ish over my name in yours of October 14th. When 
viting that letter reepect for the value of your space induced me 
to keep it as short as was consistent with describing the nature of 
my apparatus and the results to be obtained by the use of it, I did 
not enter into details, and expressly stated that the sketch 
appended was not a working drawing. ‘ 

As my reticence appears to have laid me open to the misleading 
comments and unfair criticism contained in the letters of “R. H, 
and ““M, R.” above referred to, I shall again feel much obliged by 
your allowing me to describe the apparatus a little more fully. _ 
"When viewed broadly and not from one side only, the question 
of water supply to consumers is in no sense obscure, and the 
requirements of the two parties concerned- the consumers and 
those who supply them—ean be easily ascertained, and are as 

v8 — 

— the consumer demands is a supply of fresh, pure water 
always available for use when he needs it, and this the usual 
supply main would give him provided it was always on service. 

‘at for various reasons this cannot be the case, and occasionally 
he finds himself unable to obtain water when he needs it. For 
this reason, end this only, it becomes necessary to provide some 
means whereby a sufficient quantity of water may be left upon his 
wremises to tide him over the time during which he cannot get 
water from the main. This implies a storage cistern in addition 
ty his service pipe, and to comply with his demaad for pure fresh 
water such cistern must be of a kind that will prevent contamina- 
tion of the water contained in it. 

$o far only the consumer's requirements have been stated, and 
to them have to be added those of the suppliers, which are two, 
the first being a sufticient protection from the excessive waste of 
valuable water caused by malicious and careless people, and the 
second a simple and inexpensive means for ascertaining the quan- 
tity of water supplied by them to a consumer when they desire to 
know it. The requirements as a whole may be summarised as: 
(1) A supply of pure water delivered to a cistern incapable of 
contaminating it. (2) An efficient check for preventing waste. 
(3) A means whereby the water | be measured when required. 
When brought together the above clearly show all that is required 
to satisfy the conditions as between suppliers and consumers, the 
first two being imperative and the last optional. 

Now it is notorious that no system of water supply has yet been 
adopted that contains as « combination the means for satisfying 
all these requirements. When cisterns are used they are so 
arranged as to make an accumulation of filth easy and certain, 
and no fresh water can enter them without being at once mixed 
with contaminated water. The important work of keeping them 
clean is also made so difficult that in a general way no attempt to 
do so effectively is ever made, and when cisterns are not used the 
consumer is at times annoyed and inconvenienced by being 
deprived of water altogether. For these reasons neither the 
absence of cisterns nor the use of them in their present condition 
satisfies the first of the above three requirements, As regards the 
second requirement, nothing has yet been used for stopping waste 
from opentaps, The use of a meter for that purpose is, of course, 
possible, but such an expensive and troublesome instrument is 
never likely to be used for that purpose only. 

Having set forth the requirements necessary for forming a 
perfect system of water supply, I will now show that the 
apparatus I have designed for the first time brings all the three 
requirements into one combination, and entirely satisties the whole 
of them, 

As will be seen by referring to yours of October 14th, page 38], 

my cistern B is divided into two equal compartments closed by a 
manhole cover. As it is not exposed to the pressure of the main 
itean be made of the usual galvanised iron plate, and it can be of 
any desired dimensions, but for most purposes it would be about 
lfin, wide, 30in. Jong, and 22in. high, and hold thirty gallons. 
_ When in use the compartments are alternately filled up to a fixed 
line and then completely emptied, and these alternations occur 
every time water is delivered to them from the main. The water 
is taken from the compartments in a way that will not allow 
sediment to collect in them ; and the alternate filling and emptying 
of them ensures, first, that with every fifteen gallons of water con- 
sumed the vompartment that contained it is washed perfectly 
clean; and, next, that the purity and freshness of the incoming 
water shall not be impaired by mixture with stale water, there 
being, in fact, no such stale water in the compartment with which 
it can mix, 

This cleaning action is frequent, constant, and entirely inde- 
pendent of the will or care of any one, and for these reasons the 
cistern entirely satisfies the first of the three requirements above 
mentioned. 

The other part of the apparatus—the distributor c—satisfies 
requirement two, as it reduces to a minimum waste from open taps, 
whether left in that condition by accident or design. It also 
satisfies requirement three, seeing that it affords a ready and 
accurate means for registering the quantity of water supplied to 
the cistern, It should, however, be noted that it does not act as 
& meter because it contains pistons, reaction wheels, or similar 
troublesome mechanism set in motion by the water and always 
Moving with it, for, on the contrary, all that is required to constitute 
it a meter is the application of an inexpensive counter to register 
the motions of the distributor handle. 

Ido not advocate the general use of meters for house supply, as 
I do not think such a system advisable ; all I desire to point out is 
that my apparatus contains a meter should suppliers or consumers 
who use water for trade purposes desire the use of one. The first 
cost of a counter will be very much less than that of a meter, and 
par aoe for maintenance, and when not required need not 

plied. 

When fixing the apparatus the cistern is placed where most con- 
venient, but the distributor is fixed a few inches above the sink 
draw-off tap, from which the greater part of the water for general 
use is obtained. The water is drawn from the tap exactly 
usual till it ceases to run, and when that occurs the person at 

¢ tap has only to move over the distributor handle to set the 
Water flowing from the tap again. Nothing can be simpler or 
more easily understood than this, although ‘‘ R. H.” facetiously 
pm it needs to be done by a trained attendant. Nobody has yet 
. led the person who puts a penny in a prepaid gas meter a 
tained attendant, although he has to do more than move a 
ee lever before he can get a fresh supply of gas, seeing that 
a to get the penny out of hisown or some one else’s pocket 

Ore he can put it in the meter. 

I he apparatus can be chea: ly constructed and maintained, 

4 most cases the handle and valves will not be moved more than 





some eight or ten times a day—-an amount of work done in a few 


| seconds—and at allother times the apparatus contains nothing in 


motion but the water. 

There is no difficulty or trouble either in fixing it, using it, or 
preventing its being tampered with, and when in use it will fulfil 
all that is required, both by suppliers and consumers. It is not 
necessary for me to notice one by one the statements made in the 
letter of ‘‘M, R.” It will suffice to say that in the lump they are 
either inaccurate, irrelevant, or unjust. However much they may 
do credit to his imagination, they are not fair criticism. 

Richmond, Surrey, November 8th. W. Payton. 





£in,—In my letter, published in your issue of September 16th, 
re the cistern proposed by ‘‘ Aquarius,” I objected to the pressure- 
reducing valve intended to be used in connection therewith, and I 
also stated, ‘‘The air valve in the upper part of the cistern could 
scarcely be made certain of action unless of very expansive manu- 
facture . . . .” The former valve has now been fully con- 
demned by several of your correspondents, and the latter, I, fear 
must be placed in the same vey ag judgiog from the letter from 
**R. Hi.” in your issue for the 4th inst. fa the illustration accom- 
panying it | recognise a cistern in which the air valve is a small 
rubber ball of, say, lin. diameter, floating when the cistern be- 
comes filled, thus effectively closing the air outlet and preventing 
the escape of water. So far the valve will act perfectly. The 
dropping away of the valve from its seat, so as to enable it to 
repeat its action of liberating air, is a much more difficult per- 
formance, as is too well known to waterworks engineers, for as long 
as a certain pressure is maintained in the street mains—i.e., as 
long as the water is ‘‘ on” —the ball will not leave its seat unless it 
is heavy enough to overcome the upward pressure acting on it over 
the area of the outlet nozzle covered by the rubber ball, and the 
lighter the air valve is, and the heavier the pressure in the cistern, 
the stronger wil] the valve cling to its seat. The results are as 
follows :—Air is never entirely kept out of the mains, it will rise 
into the service pipes—especially in high-lying districts—and if not 
liberated from the closed cistern it will accumulate and gradually 
take the place of the water, thus lowering the water level in the 
cistern till a point is arrived at from where it will be withdrawn ; 
in this case it will be at the outlet to the hot-water cistern—if 
existing, and if used—and, failing this, the level will sink to the 
point of the highest draw-off tap in constant use. 

Of this condition of things probably no one will be made aware till 
the water in the street is turned off, and no supply from the cistern 
is found available. Unless, therefore, a well-designed—and probably 
very expensive air valve is supplied to the closed cistern, it will 
frequently at the critical moment be found to be quite useless. 

November 8th. M. R. 


THE VALIDITY OF JAPANESE PATENTS. 


Sin,—Since returning from the Far East I have had, among 
other applications, a good many on the subject of the advisability 
of taking out patents in Japan. To people asking for information 
on the subject, I have recommended a perusal of the little pam- 
phlet by Mr. Silver Hall, of Tokyo, which you publishod early in 
this year. In that work Mr. Hall made clear come of the diffi 
culties and complications which beset the foreign applicant in 
endeavouring to obtain a Japanese patent, but I do not think 
that either he, or I, in my articles on ‘‘ Modern Japan” sufficiently 
emphasised the uncertainty as to the validity of a Japanese patent, 
even if apparently granted. 

Since I returned to England many manufacturers and inventors 
have told me that certain of their inventions were patented in 
Japan. Such men no doubt had paid considerable sums to patent 
agents at home and abroad for the purpose of obtaining patent 
rights out there; but, unfortunately, this fact does not in itself 
constitute a patent. Under the circumstances I think it well to 
point out that up to the time of my leaving that country, that is 
to say, up to the end of last year, to the best of my belief, there had 
never been accorded to any foreigner a valid Japanese patent of any 
sort; and, further, that I have no reason to sup that any have 
been accorded since that time. My object in pointing this out now 
is to suggest to such of your readers as may imagine themselves 
to be the holders of Japanese patents, that they should investi- 
gate the matter thoroughly ; and to those who contemplate taking 
out patents in that country, that they should not waste their money 
in so doing until the Japanese patent law is on a prorer footing 
with regard to the foreigner. 

When American inventions are brought over to be sold in 
England from time to time, itis no unusual thing for the vendor to 
offer to the British purchaser, whether individual, syndicate, or 
company, the whole of the European rights, and the rights in 
other countries far away from the American continent. Japan is 
often among the countries in which the vendor is supposed to hold 
patent rights, and it is quite on the cards that in offering these 
‘rights ” the vendor may be acting in perfectly good faith, for he 
has very possibly spenta lot of money in order to obtain them ; and 
he may have received from his patent agent a document in 
Japanese, which neither he nor his agent can understand, but 
which may look very imposing and official He may take it, 
however, that up to the present, whatever that document may be, 
it does not embrace valid letters patent in Japan, and conse- 
quently anybody who may think of purchasing it should bear in 
mind that its market value is that of waste paper, except, perhaps, 
as a legal means of getting back from the patent agent some of 
the money paid under the mistaken impression that the inventor 
was adequately protecting his invention in the Japanese market. 

No doubt the British Consuls in Yokohama and other places could 
enlighten the holders of imaginary Japanese patents as to how 
matters really stand in this respect. 

Your RECENT SPECIAL COMMISSIONER IN JAPAN, 

London, 8.W., November 7th. 





HIGH U. LOW CAPACITY FOR RAILWAY ROLLING STOCK. 

Sir,—I have perused with interest the articles dealing with rail- 
way matters which have recently appeared in your journal, but 
am of opinion that the trend of their contention, albeit flattering 
to our patriotic sentiment and to the amowr propre of railway 
officials, cannot be accepted without question. 

If we admit that English rolling stock and locomotives are the 
best and most efficient machines possible for transporting existing 
traffic, it follows that the increasing remuneration which labour 
demands and rightly obtains must be provided either by increas- 
ing the charges to traders or by diminishing the return to share- 
holders—alternatives which are inimical to the prosperity of the 
country. 

Your criticisms on Mr. Smith’s paper hardly appear to be sup- 
ported by the facts published. The investigation of train resist- 
ance was evidently not one of the objects in view, though the 
dynamometer records seem to be perfectly rational when co-related 
with the apparent accelerations, The dynamometer is not well 
adapted to the investigation and analysis of the problem of resist- 
ance ; a better method has been described by Mr. C. E. Wolff, of 
Derby, in the es of the Mechanical Engineer, vol. xi., pages 
102 and 103. Mr. Wolft’s method is based upon the observation of 
the changes in actual velocity when subject to the known accelera- 
tion of gravity alone upon a given incline. 

None of the engines tested can be termed large when compared 
with modern French or American types; example C of the latest 
design had only 10 per cent. more heating surface than its pre- 
decessor of type A, which was introduced twenty-six years ago. 
Type D, with 125 syuare feet more heating surface, was the only 
engine that kept full time on the roundtrip. The Fletcher engine 
lost twelve minutes, and the ‘‘ Tennant.”—type E—nearly fourteen 
minutes, The rate of doing work on the train by the heavy 
engines averaged about 20 per cent. more than that effected by 





the six-wheeled types, and as a consequence the running speeds 
were roughly 514 and 474 miles per hour respectively. Types A 
and E were hopelessly pa ret B, C, and D had no margin for 
contingencies, as is proved by the fact that their train load is 
limited to forty axles in daily work; thus during the summer 
months each Scotch express is divided and double-headed to the 
extent of requiring three engines in simultaneous work. 

Large engines would without question lessen the expenditure on 
drivers, guards, fuel, and repairs, and would further reduce the 
— investment per gross ton mile. 

r. [vatt has shown that an area of grate 334 per cent. greater 
than the largest in use on the Midland Railway can be accommo- 
dated without difficulty, whilst the heating surface of the most 
recent of the latter company’s elegant engines is some 35 per cent. 
less than Crompton’s Liverpool of half a century ago. 

Large wagons result simply from the desire to reduce tare and 
to increase the capacity of trains and sidings per unit of length ; 
they also obviate the dangers and damage resulting from the 
irrational methods at present in vogue in connection with the load- 
ing of long timber, rails, girders, and the like. 

e important bearing of the ratio of load to tare weight on 
the ultimate economy of railway working has never received 
sufficient consideration in this country, The majority of all items, 
comprising running, repair, and maintenance charges, are pro- 

rtional to the gross loads, whereas receipts vary with the net 
oads. In the following table the leading particulars of a series of 
wagons of high capacity, the designs of which have been recently 
worked out by my firm to suit the conditions of service in this 
country, are contrasted with the standard coal wagon :— 


4 Number Rigid Length Ratio of 
Cos of wheel base, over all, load to 
ms wheels, feet. feet. tare. 
Bs ce, Be a Bbascat ts ae 
eel Pear Aad toy ee 19 re 33 
De tea ne T5 24 20 :1 
re Te 5 « OE 2°28: 1 
35 8 oe... =. -@ 27 <8 


Supposing that two competing railways—X and Y respectively 
—have to work equal amounts of coal traffic over similar routes, 
and further, that the only difference between their methods of 
operating is that railway X loads the freight in wagons having a 
ratio of 1°7 to 1, whereas railway Y uses vebicles with the im- 
— load ratio of 2°5to1 ; then for every 100 tons of paying load, 

hauls 159 tons of train, whilst Y has only 140 tons to handle, and 
its expenses and train mileage will therefore be nearly 12 per cent. 
less than those of X. For every million pounds that the latter 
company expends annually in working its mineral traffic, company 
Y effects a relative saving of £120,000; hence it is desirable for 
X to incur a capital expenditure of from three to four times the 
amount of its annual expenses of working mineral traffic in order 
to remodel its terminal facilities, and to replace its heavy little 
wagons with larger vehicles of higher oapacity. 

J. D. TWINBERROW, 

Newcastle-on-Tyne, November 14th. 





SAFETY COLLARS FOR EMERY WHEELS. 


Str, —Referring to your article in last week’s issue, I venture to 
send you a blue print of the safety device for large emery wheels, 
which we have made and sold for some eight or nine years, and 
which is in use in many large works. A glance will show that by 
this arrangement the emery wheel is cored out, so that very little 
more than the actual working portion of the wheel is contained in 
it, consequently the weight and price is considerably reduced. A 
wheel 36in. diameter by 4in. thick, with a 2in. hole, weighs 416 Ib. ; 
while a similar wheel with a 16in. hole weighs 336 lb., a reduction 
of about 20 per cent. Then the construction of the side plates 





and the method of fastening them together and to the emery 
wheel is, I contend, a much safer and more reliable job than if 
the side plates or washers are held merely by the nut on the 
spindle. Of course it is also an advantage to have a smaller 
surface of the wheel in contact with the side plates ; where the 
plates fit over the whole of the centre, they are pretty certain to 
bear only in places, and it may be in the centre, and not on the 
outsides, Thirdly, the absence of any sharp angles renders the 
design of the wheel strong ; and I have no hesitation in saying 
that no emery wheel constructed on these lines, with the necessary 
side plates, could possibly burst. W. O. Rooper. 
Victoria-road, Stafford, November Ist. 





LOCOMOTIVE AXLE BEARINGS. 


Sir,—May I venture to say that there are questions about luco- 
motives of far more interest to engineers than squabbles as tu 
whether a driver may or may not make up time, a matter which 
I did not think admitted of being discu atall. Theft is pro- 
hibited by law, yet thefts take place. Those who say that time is 
made up have just the same ground for asserting that there is no 
law to the contrary, as the man who steals has for saying that theft 
is not illegal. But enough of this. I wish with your permission to 
direct attention toa feature in the construction of the modern loco- 
motive which deserves discussion. 

It is well known that some locomotives are more lively than 
others, that they run faster, and have more ‘‘go” in them. Now, 
this is, of course, due to the fact that their internal resistance as a 
vehicle is small, and this, it seems to me, is due in turn to the cir- 
cumstance that the whole machine is fairly elastic. It has recently 
become the practice to build engines with very large rubbing sur- 
faces, and to make them very stiff and strong, with the object 
of keeping them out of the repair shops. But is it not possible 
that we may overdo all this? 

It is fortunate that we have the means of testing the point ina 
certain degree. If your readers will turn to the description of 
Mr. Holden’s fine locomotive, published in your impression for 
October 28th, they will see that the crank and trailing axles have 
both inside and outside bearings of great dimensions—about twice 
as much bearing, indeed, as is usual. The inside bearings of the 
crank axle are 9in. by 7#in., the outside 9in. by 7in.—that is to say, 
the crank axle has a total length of bearing of 3ft. The trailing axle 
has inside and outside bearings 9in. by 6in., and inside bearings 
8in. by 8fin., or a gross length of 2ft. 10in. of bearing. The bogie 
axle bearings are also enormous—llin. by 64in. 

Now, if 1 am right in my theory, this ought to be a very stiff 
engine, and one which it will not be easy to induce to run at a high 
s , and that quite independent of the load behind her. I think 

at the axle bearings are far too large. A good thing has been 
overdone. However, there are, no doubt, several of your readers 
who can tell us what the engine is like on the road. Perhaps 
Mr. Holden himself will say. 

I beg to add that I am not in any way depreciating this engine ; 
I refer to it only because the axle bearings are of such abnormal 
dimensions. It would be very interesting if some of your readers 
who have the facts would tell us something of the dimensions of 
the rubbing parts of locomotives which enjoy a specially high repu- 
tation for speed. The dearth of information concerning the proper 
dimensions of axle bearings must be my excuse for writing this 
letter. AXLE Box, 

Gloucester, November 15th, 
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AUSTRALIAN NOTES. 
(from our own Correspondent.) 


Queensland railways.—During the year ending 30th June last 
119¥ miles of additional lines were opened for traffic on the Queens- 
land railways. A marked improvement is shown in the working 
during the year, the net increase in gross revenue amounting to 
£36,588, at an extra expenditure of only £1920, It is the inten- 
tion of the Commissioner for Railways to adopt a more powerful 
and heavier type of locomotive than those hitherto in use. Steps 
are being taken to light the i running on the main lines 
with electricity ; the power being obtained from the axles. 

A case which has been before the court in Sydney for seventeen 
days has excited great interest in shipping circles, The ship 
Atacama sailed from Newcastle, N.S.W., on January 29th last 
loaded with 1778 tons coal, and foundered in moderate weather 
a few days out from port, drowning twelve of her crew. 


Mineral Production, 1897. 


The Bulletin took the matter up, complaining of the constitution 


| of the Marine Board, under which it is not compelled to subpcna 
| witnesses, and in the case in question resolutely refused to sub- 


| 
| 





ena witnesses whom the Government solicitor desired to be 
ese to give evidence in the Atacama case, : 
The owner of the vessel brought an action for libel against 
the proprietor of the Bulletin, some very startling information 
being brought out during the trial. It was shown that the vessel 
had previously been condemned, and was not considered worth 
repairing ; that the present owner had bought her for £700, and 
had spent only about £1000 on her when an estimate had been 
given for £4000 to thoroughly repair her. The jury brought in 
a verdict for the defendant newspaper, stating that they did not 
consider the article complained of as applying to the owner of the 
ship. 
e following return, showing the mineral production in Austra- 
lasia for the year 1897, is taken from Coghlan’s ‘‘ Seven Colonies 
of Australasia ” :— : 

















Gad.  (SMverendeliver, Copper. tn. | Coal —_— Total. 

ow oS + Sie £ £ £ $ £ | £ & & agua 
New South Wales .. 1,088,413 1,698,239 283,174 49,900 | 1,280,041 232,860 4,582,627 
Victoria 3,251,064 8,258 i 1,650 108,640 1,897 3,371,004 
Queensland 2,558,141 25,118 12,645 37,509 | 139,889 16,202 2,784,504 
South Australia 120,147 1,522 242,917 10 | oa 6,004 370,690 
West Australia 2,564,977 = 1,033 8,275 oo 4 2,569,289 
Tasmania .. 289,241 197,225 $23,650 109,126 | 16,928 74 936,244 
New Zealand .. 980,204 20,872 2 | 420,857 6,590" 1,428,025 

Total .. 10,847,187 1,951,229 ~ 863421 ~—-201,470 1,915,855 268,221 16,042,383 





* Exclusive of Kauri gum to the value of £398,910. 





ENGINEERING NOTES FROM SOUTH AFRICA. 
(From our own Correspondent.) 

AccorDING to Mr. T. Rennert’s speech at the annual dinner of 
the South African Association of Engineers in Johannesburg, the 
trained engineer has been an emphatic success in South Africa, In 
the early days of Kimberley men without technical requirements 
who proudly described themselves as “practical men,” were 
generally entrusted with the equipment and working of the 
- ane § mines. The results were most unfortunate. In 
Johannesburg men of scientific and academic qualifications have 
been entrusted with the development of the mines, and they have 
created the most successful mining enterprise in the world. 
\nother speaker drew attention to the fact that the deep levels 
during September produced more than 25 per cent. of the total 
gold yield of the Transvaal, and crushed with 1017 stamps as 
against 580 in January. This increase, he said, only showed what 
we may expect in the future. 
the Association, said that the engineer in South Africa would, in 
connection with irrigation, steam cultivation, and mechanical 
transport, do much for agriculture as well as for mining. 

As a proof of the increased importance attached by mine 
managers on the Rand to an -dequate supply of compressed air, I 
may mention that the new 30-drill Reidler air-compressor on the New 
Heriot property will enable all the stoping to be done by machinery, 
should Kaffir  Preaat ever become so scarce as to render this step 
necessary. At present only 45 per cent. of the ore broken in the 
stopes is the result of machine drill work. As the engines’ 





Mr. W. H. Miller, the President of | 


| Consolidation type, having eight coupled drivi 


with through trusses, There will be a main span of 1440ft., of 
which the cantilever arms and the suspended span will each be 
480ft. The shore arms of the cantilevers will be 560ft. long, and 
will have approach spans of 320ft., formed of deck trusses with 
arched lower booms. The masonry piers will extend about 50ft. 
above the water, being surmounted by steel towers, the height of 
tower above water-line being 350ft. The clear roadway over the 
channel will be 153ft. at high water. There will be two railway 
tracks taking up 28ft. of the floor, with a roadway 15ft. wide on 
each side, and promenades outside the roadway. An electric 
tramway will be laid on the road. The cost will be from £600,000 
to £800,000, and will be paid by the Dominion Government, the 
rovince and city of Quebec, and the Quebec Bridge Company. 
Mr. Ultich Barthe is secretary, and tenders will be opened on 
January 2nd, 1899. 

Compound locomotive, Canadian Pacific Railway.—Among the 
new equipment of the Canadian Pacific Railway is a two-cylinder 
compound locomotive built by the Pittsburgh Locomotive Works, 
with the builders’ special system of intercepting and reducing 
valves. The engine is for freight or goods service, and is of the 
wheels and a two- 
wheel leading truck or bogie in front of the cylinders. The boiler 
is of the combined Belpaire and wagon-top pattern, with the safety 
valves and whistle on the flat top sheet, the dome on the wagon 
top, the bell on the inclined throat sheet, and the sand-box on the 


| one cylindrical barre] ring. The third pair of driving wheels are 
| the main drivers. The tender is mounted on a pair of four-wheel 


air-compressing power is so much in excess of the normal require- | 


ments, it has been arranged so that it can be used as a ‘“‘stand by” | 


to the mill engine. 
air cylinders would be opened. 

It is an encouraging indication of the increased enterprise of 
British firms in South Africa that a large iron and shipbuilding 


company in England has offered to construct a new coal line in | 


Natal. This proposed railway would run from the Dundee district 
through the other coal centres 7i4 Greytown, and would join the 
North Coast line at Verulam. It would be about 80 miles shorter 
than the existing main line, and would enable Natal coal to be 
delivered at Durban after a journey of 180 miles as compared with 
250 miles for the transport of Transvaal coal to Delagoa Bay. It 
would reduce the cost of coal at Durban by a thi 
thus add an enormous stimulus to the demand for Natal coal for 
bunkering purposes, e applicants for this concession are also 
prepared to establish a service of steam colliers. 

Referring to the Middleburg coal, which is that obtainable at 
Delagoa Bay, I notice that the chairman of one of the East Rand 
collieries claims that his company’s coal is far superior to that 
brought from Middleburg. e is also responsible for the state- 
ment that when burning East Rand coal the cost on a well-equipped 
gold mine in the Central Rand district is as low as 1s. 1d. per ton 
of ore crushed, and probably averages 1s. 6d. per ton. 

The Transvaal Government is being earnestly urged to arrange 
for the immediate starting with the construction works of the 
branch railway to the Lydenburg goldfields. A local syndicate is 
already prepared to finance the undertaking. 

A very encouraging view of the trade future of South Africa is 
provided by the latest returns cf the imports and exports of Cape 
Colony. During September the imports increased by only a 
nominal sum, as compared with the figures for the same month of 
1897, while the exports were £300,000 greater. For the nine 
months the figures of imports are :—1897, £13,437,715; 1898, 
£12,460,146 ; and those of exports :—1897, £15,959,462 ; 1898, 
£18,600,275. This decrease in imports of nearly a million shows 
that South Africa has met the depression caused by the trade 
inflation cf a few years ago by a wise policy of retrenchment. On 
the other hand, the increase of £2,640,813 in exports shows that 
the natural developments of the country has speedily re-established 
the balance of trade in its favour. One may hope, therefore that, 
it will not be Jong before South Africa, will resume buying with 
vigour, Mining machinery isin brisk request in Rhodesia. Messrs, 
Tangyes Limited, and Messrs. Harvey and Co., are about to open 
yards in Buluwayo. 

Perhaps it may be of interest to add to my recent description of 
the electrically-driven machine tools in Messrs. Bagbie’s engineer- 
ing works at Johannesburg, that the larger machines are each 
supplied with one motor, while the smaller are driven in groups 
from one motor, 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

The (uebec Bridge.—There has for several years been a project to 
build a railway and roadway bridge over the St. Lawrence River at 
Quebec, some miles below Montreal, and the bridge company is now 
inviting tenders. The piers for the approach spans will be on sur- 
face rock. The two main piers will be in 20ft. of water at low tide 
and 43ft. at high tide, with foundations sunk 50ft. into boulder 
gravel by the pneumatic caisson system. Another pier within the 
high-water line will be built in open caisson at low water, and sunk 
15ft. into the boulder gravel. The piers will be clear of the 
navigable channe!. The piers for the approach spans will be on 
the surface rock. The width of the river at the narrow point where 
the bridge is to be located is 2590ft., and the total length of the 
bridge and approaches will be 3100ft. The extreme height of the 
piers from the bottom of the river to the floor of bridge will be 
195ft. The general plans provide for a bridge of the cantilever type, 


If anything went wrong with the latter the | 


, and would | 








The leading dimensions are as follows :— 
20}in. by 26in. 


bogie trucks, 


Cylinder, high-pressure (one) .. 


Cylinder, low-pressure (one) .. 32in. by 26in. 
Driving wheels o- «- Oe. 
Truck wheels... 2ft. 6in. 
Driving wheel base 14ft. 6in. 
Total wheel base.. .. .. 22ft. 6in. 
Weight on driving wheels 126,300 Ib. 
Weight, total SF ee kg 142,650 Ib. 
Tytal length of engine . 86ft. 10in. 
Steam ports .. .. .. .. «.. I}in. by 20in. and 2}in. by 23in. 
Exhaust ports .. .. .. .. 8in. by 20in. and 3in. by 23in. 
Boiler, diameter of barrel ring 5ft. 2in. 
Dome, diameter .. .. .. .. 2ft. 4in. 
iler pressure .. .. 200 Ib. 

Heating surface, tubes... 1845 square feet 

ae = fire-box .. 15 me 2 

» total OG: 4. is 
4 


Grate area .. .. .. 
Driving axle journals. . 
Truck axle journals .. 
Main crank pin .. .. . 
Piston-rod diameter .. 


327» ” 
Shin. by 10in. 
5in. by 8in. 
. Tin. by 4/;in. and 6jin. by Gin. 
«és Vanes 
low 


Valve travel (high and 
pressure) .. .. .. .. .. Shin. and 6in. 

Valve lap, outside (high and 

low pressure) .. .. .. lin. and jin. 
Valve clearance, inside (high 

and low ure) .. .. }in. and Zin. 
Tender whee! ve 2ft. Yin. 
Tender axle journals .. 4}in. by fin. 
oe, ne a . 8800 gations 
y 8 tons 


The engines of Lake steamers.—A firm of marine engineers has 
for two years been examining the engines of steamers on the Great 
Lakes. Of 1300 vessels, 1150 had screw propellers, about 50 had 
paddle-wheels, and the remainder were schooners, or tow barges 
fitted with boilers and engines for hoisting, steering, &c, Of the 
1150 screw steamers, had solid cast screws, and 185 had 
sectional screws. The po par a condensing engine is almost 
obsolete, but there are still a number of steeple compound engines, 
which, however, since about 1890, have given place to fore-and-aft 
compound engines, and these again are giving place to fore-and- 
aft triple-expansion engines. The first quadruple-expansion engine 
was built in 1889, since which year six more have been built, and 
others are under construction. Of 52 paddle-wheel steamers, 33 
have beam engines of the type now being described in THE 
ENGINEER and 19 have horizontal or inclined direct-acting engines. 
Of these same steamers, 23 have feathering floats to the dles, 
and 29 have fixed floats. The marine fire-box boiler is the most 
general, but is being rapidly driven out by the Scotch boiler, the 
latter being now generally used in new vessels. Of water-tube boilers, 
only one was built before 1880, but it was ahead of its time. Since 
1890 there have been 35 vessels equipped with this type of 
boiler, and several now under construction are to be equipped in 
the same way. Since 1890 there has been a great increase in 
boiler pressure, and at the present time one vessel is carrying 
300 1b. pressure, two carry 2651b., and twelve carry 250 lb., while 
330 have pressures of 1201b, to1601b. Mr. Coffin, who has been 
in charge of the examination, notes that there is a great lack of 
uniformity in the proportion of parts, each builder having his 
own ideas, more or less, as to the proportioning, as well as in 
regard to the special design. Of the crank shafts, 400 were solid 
forged—17 being steel and 383 iron—and 780 were built up—only 
13 of these being steel. 

Automutic engine stop and speed limit.—A device is now being 
introduced, as is already applied to a number of !arge and high- 
speed engines, which automatically stops the engine in case of 
emergency, and Pas pose the speed to any desired rate. The 
‘* stop” is connected to the stem of the throttle valve by a sprocket 
chain which connects wheels on the ‘‘ stop” and the valve stem. 
In case of accident, an engineer sometimes hesitates to close his 
valve, as it is operated by a wheel or handle close to the fly-wheel, 
which may burst at any moment, and in other cases steam or fire 
may prevent his getting at it. The ‘‘stop,” however, is operated 





——— 


by an electric button placed on the engineer's desk or in 
but handy position in the engine-room, and is used ie on Safe 
service so as to ensure that it will be in readiness jn e “ 
A button is also placed in the boiler-room. The “ stop smergency, 
the valve in five seconds, a dashpot checking the yalye aa Close 
last three turns of the stem are made com aratively slow] 8 
preventing damage to the valve and seat f slammin, 1) ths 
In large factories, buttons are sical on the va; Bat the 


valve, rio 
at convenient points, and on dangerous machines which Hoors 
endanger the life of the operator. hen such buttons are Poe 


the engine is shut down instantly and a warni our ; q, 
the engine-room. The “speed limit” is an ensilant dell Bg in 
which the ‘‘stop” is operated as soon as the engine conn by 
given speed. It is applied not only to the engine but to dyna,” 
and machines liable to injury by racing or excess gs Yoaog 
“stop” is also = to steam-pipe valves—to shut off steantt 
the pipe should burst—to friction clutches, gas engines, and w a 
wheels. Special applications of the devices are being “ee 
marine engines. In one case where the “stop” had been oe 
a 20in. main shaft broke completely without warning, but m 
engine was shut down before the fly-wheel or shaft could len. 
their bearings, thus preventing what might have been a \.° 
serious disaster. The engineer pressed the button on his desk th 
moment he heard the noise indicating that something was wrong , 








LAUNCHES AND TRIAL TRIPS, 


Messrs. Davin J. DuNLor AND Co., engineers and shipbuilder, 
Inch Works, Port Glasgow, have just launched from their work, 
a steel spar-deck screw steamer of the following dimensions 
viz.:—Length between perpendiculars, 280ft.; breadth moulded, 
38ft. ; — moulded to main deck, 18ft.; and depth moulded to 
spar deck, 25ft. This vessel, which is to be classed 100 4] a 
Lloyd’s Registry, has been built to the order of the Douglas Steam. 
ship Company, Limited, for their special cargo and passenger trade 
at Hongkong, and forms the largest and most modern addition to 
their fleet. The builders are fitting on board triple-expansio, 
engines of their own design, the cylinders being 22in., 35in., and 
57in. diameter by 39in. stroke, with two large single-ended boiler: 
together with an auxiliary boiler for deck and other machinery 
During construction the steamer has been under the direct and 
constant superintendence of Mr. W. F. McIntosh. The owne 
were represented at the launch by Captain R. E. Baker, and 4; 
the vessel left the ways she was named Haiching by Mrs. Baker, 

On Thursday, October 27th, the fine steel screw steaner 
Manchester City, built by Sir Raylton Dixon and Co., Limited 
Cleveland Dockyards, Middlesbrough, for the Manchester Liners. 
Limited, was taken out to sea for her official trials, under the com, 
mand of Captain Forrest. Her principal particulars are ;—Length, 
461ft., with 52ft. beam, and 41ft. deep to upper deck, and carries 
a deadweight cargo of 8600 tons, with a total measurement 
capacity of 14,500 tons. She has an exceptionally large quantity 
of water ballast in double bottom and large chamber abaft the 
engines, The vessel is built to Lloyd’s highest class three-deck 
rule, with shelter deck, and to Board of Trade and American 
emigrant requirements, being specially intended for the Canadian 
live cattle trade. She has a complete shelter deck fore and aft, 
with large ay doors in ‘tween decks. Fittings for 700 head 
of cattle 04 been provided, with accommodation for their 
attendants, also powerful refrigerating machinery and cold chan- 
bers, and a complete installation of electric lighting throughout, 
Above the shelter deck amidships is a long bridge, with saloon 
and cabins for the officers, and engineers in houses above, and 
upon this again are the captain’s cabinand wheel-house. The steam 
steering gear is in house on deck aft, and look-out bridges are 
erected at both fore and after ends of the vessel. Her four 
masts and funnel are arranged for the passage of the bridges of 
the Manchester Ship Canal, and large powerful derrick posts are 
fitted for part of the twelve steam winches with which she is 
fitted. Triple-expansion engines of about 4000 indicated hors. 
dower have been fitted by Messrs. Sir Christopher Furness, West- 
garth, and Uo., Limited, of Middlesbrough, with cylinders 30in., 
50in., and 83in. diameter by 54in. stroke, supplied with steam by 
four single-ended boilers, 14ft. 44in. diameter by 12ft. long, work. 
ing at 200 Ib. pressure, and fitted with Howden’s forced draught. 
The propeller is of manganese bronze, and her shafting very much 
above Lloyd’s requirements, and of special manufacture to avoid 
any risk of fracture. Her auxiliary machinery is of the most 
recent and complete description. It is estimated these engines 
will give her a speed of 124 to 13 knots an hour, . 

The Prince George has been built by Earle’s Shipbuilding and 
Engineering Company, Limited, Hull, to the order of the Dominion 
Atlantic Railway Company, and is of the following dimension, 
viz.:—Length, 290ft.; breadth, 38ft.; depth moulded to main deck, 
17ft. 6in., with a complete awning deck above this. There are 
also on it large deck-houses of steel extending nearly the whole 
length of the vessel, the roofs of these being carried to the ship's 
side so as to form a shelter for passengers as well as a platform for 
the boats. The forward part is protected from the wash of the 
sea by a turtle back of steel. The ship is built of steel to Lloyd's 
requirements, and under special survey, with considerable addi- 
tions to the scantlings required by the rules. As the ship is 
intended primarily for express traffic almost the whole available 
space has been appropriated to passenger accommodation, Amid. 
ships under the awning deck is the —s saloon, a spacious apart- 
ment designed for 1 pooner e walls are panelled in 

lished light and dark oak. Forward of the saloon is 4 
adies’ boudoir and toilet-room—very commodious and hand. 
some apartments. The remainder of the main deck is occupied 
by state-rooms, bath-rooms, lavatories, pantries, and all necessery 
conveniences, store-room, and officers’ and crew's quarters, 
The total number of first-class sleeping berths is 340. Cow: 
fortable accommodation is also provided in the forward 
‘tween decks for forty-four second-class passengers, ‘The vessel 
is propelled by two independent sets of triple-compound surface- 
condensing engines, each with four cranks, and driving a separate 
screw, pa adapted for working at a high speed, the two givilg 
out ample power to enable the ship to attain a speed of 19 knots 
per hour. The boilers are four in number, of the single-ended 
cylindrical return-tube type, working at a pressure of 180 Ib. per 
square inch, and each pair has a se te funnel, The boilers are 
arranged to work under forced draught on the closed stokebold 
principle, air being supplied to them by two electrically-drives 
fans. The ship has a full outfit of — — 4-4 pgs . 
fire-extinguishing appliances, as requi e British 
peer ni "BES venesl being designed y Donec teers to fulfil al 
the requirements of a first-class passenger express service, will n0 
p nish very popular, and a great favourite with travellers 0 the 
Western enlaces. On Friday last the Prince George Ws 
taken out for a 300 miles’ run in the North Sea, and the trial, 
which was made between the Newsand Lightship and Scarborough 
Castle, gave a mean speed of 20°338 knots per hour, the engines 
running steadily throughout, the mean revolutions being 172. 











Dr. Joun Horkrnson.—Alderman John Hopkinson, the met 
bers of his family and near relatives, have offered to the yg 
College, in memory of the late Dr. John Hopkinson, a gift © 
£1600 to cover the expense of building the dynamo-house oe 
nected with the new physical laboratory. It is hoped pert 
additional contributions from friends who desire to see a suitable 
memorial to Dr. John Hopkinson in Owens College, where he ie 
a student for three years, it may be possible to complete ng 
equip the annexe containing, in addition to the dynamo-house, , 
number of rooms devoted to electro-technics, and that the who 
may be known as the ‘Dr. John Hopkinson Electro-techni-a 
Laboratory.” 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tue recent advance in coke values was one of the chief topics 

discussed on ’Change in Birmingham this—Thursday—afternoon. 

Pig iron producers use this as one of their chief ‘apologies ”—if I 

may use such & word—when argued with as to the high level 

which pig iron at present occupies. It is impossible, they 
declare, with fuel in its preseut position, to make the slightest 
concession in the price of raw material. Furnace coke was 
in active demand to-day at prices at least 1s. per ton above 
the rates prevailing at the recent quarterly meetings. The 
call for best descriptions is decidedly strong, Durham coke 
delivered in this district fetching in some cases as much as 
97s. Local-made cokes were also selling freely at 18s, for service- 
able qualities, up to about 25s, for superior descriptions, In fact, 
blast-furnace owners cannot, in some cases, obtain sufficient 
material to meet their requirements, and were to-day complaining 
of the difficulty of securing prompt and adequate supplies. In 
fact, all materials for iron and stee manufacture seem to be going 
up on account of the general trade revival; even fettling 
material for puddling furnaces, which is not a very fluctuating 
material as a rule, is fetching as much as 193, a ton, or about 3s. 

r ton more than a month or two ago, Good orders for pig iron 
were on offer to-day by purchasers who, at the quarterly meetings, 
desired to place contracts for six months ahead, but only succeeded 
in arranging for supplies to the end of the year. These consumers 
are, recognising the tendency of the market, desirous of settling 
early for requirements for the early part of the New Year. 
Northampton forge was to-day quoted 48s. to 49s.; North Stafford- 
shire, 49s. to 50s.; and Derbyshire, Leicestershire, and Notting- 
bamshire, about 50s, to 52s. The principal producers, both of 
Staffordshire and Midland sorts, are Laem ed | to be sold to the 
end of the year, and to require unusual terms to induce them to fill 
up their books any further at present. Ordinary Staffordshire and 
Shropshire all-mine was quoted this afternoon at 563. to 57s. 6d., 
whilst best ditto was 66s, 6d. to 69s. 6d., and cold-blast about 92s, 
Some of the large furnace owners in this district are credited with 
expressing the opinion that it is years since the pig iron smelting 
branch was so profitable in the Midlands as at present. Stafford- 
shire cinder forge is 45s, to 46s,, and part-mine 48s. to 50s. 

In the manufactured iron department South Staffordshire 
common bar makers are endeavouring to get a little better price by 
reminding consumers of the recent 5s, advance in North Stafford- 
shire for this class of iron. In this way the advance in North 
Staffordshird, which makes the standard rate there £6 15s., has 
enabled the South Staffordshire makers also to obtain, in some 
cases, better prices ; and this to some extent reacts favourably 
upon the marked iron branch, Common bars to-day were quoted 

7s. 6d. to £6 15s.; merchant iron, £6 12s, 6d. to £6 15s. 

Marked bars are firm at the £8 minimum, with second grade 
£7 10s. Lighter sections are in excellent demand for local 
industries, nut and hurdle iron being £6 5s. to £6 10s., rivet iron 
up to £8 10s., and gas strip £6 to £6 2s, 6d. The improvement 
which is setting in in the sheet trade is heartily welcomed, and 
singles are quoted £6 15s. to £6 17s, 6d.: doubles, £7 to £7 5s.; 
and trebles £7 15s, to £8; whilst galvanised corrugated sheets 
continue £10 7s, 6d. to £11 5s., f.0.b. Liverpool. 

The position of affairs in the steel trade may be judged from the 
circumstance that makers were obtaining this afternoon, in some 
cases, 2s, 6d. to 5s, more than a fortnight or three weeks ago. The 
general quotation was £7 to £7 2s. 6d. for basic steel bars, £7 to 
£7 5s, for plates, and £6 5s, to £6 10s. for basic steel angles and 
girders. Most of the works are full up with orders. A good deal 
of semi-finished steel for rolling-down purposes is being bought 
from South Wales and the North of England at about £5 to 
£5 5s, for Bessemer blooms and billets, and £5 5s, to £5 10s, for 
best Siemens ditto, 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Manchester.—An exceedingly strong tone continues throughout 
the iron trade of this district, and although perhaps not more thana 
moderate business was being put through on Tuesday’s Manchester 
market, there was a good deal of inquiry stirring, and a further 
upward move in prices, On both local and district brands of pig iron 
makers’ quotations have been again advanced, Lancashire makers 
now asking 52s. 6d. for No. 3 foundry, less 2}, with the official 
basis for Lincolnshire 50s. for No. 4, and 51s, 6d. for No. 3 foundry, 
and Derbyshire foundry nominally about 53s. to 54s. net, delivered 
Manchester. Forge qualities are meeting with an active inquiry 
from Lancashire finished iron makers, and there are some fairly 
large orders on the market ; local brands are quoted 49s. to 49s. 6d., 
less 25, and Lincolnshire 48s, 2d. net as the minimum, for 
delivery Warrington, It is difficult to get really definite quota- 
tions for outside brands offering here. Makers’ prices, however 
have been further advanced ; for good foundry Middlesbrough 
54s, 10d, to 55s. 4d. net is now the minimum by rail Manchester, 
with Scotch iron, delivered Manchester docks, quoted 54s, 6d. to 
55s. for Glengarnock, to 54s, 9d. to 55s, 3d. for Eglinton, and 
American pig iron, of which there have been some fairly large 
arrivals during the week, quoted 49s, to 50s, net cash. 

Finished iron makers are exceedingly firm at the full advance 
reported last week, and in most cases unable to quote for delivery 
this year ; £6 10s. is the minimum for Lancashire and Yorkshire 
bars, and £6 12s, 6d. to £6 15s. for North Staffordshire, delivered 
Manchester district. Sheets are not quoted under £7 5s., and 
hoops £7 for random to £7 5s. for special cut lengths, delivered 
Manchester district, and 2s, 6d. less for shipment. Nut and bolt 
makers are preparing a revised advanced list, and in the meantime 
= getting higher prices on any new business that is being 

ed, 

In all departments of the steel trade activity continues to be 
reported, with a steady upward tendency in prices. Hematites 
are not quoted under 64s. 6d. to 66s., less 24; local billets, 
£4 12s, 6d. to £4 15s. net cash ; steel bars, £7 to £7 2s. 6d.; 
Pree plates, £7 to £7 2s. 6d.; boiler plates, £8, delivered in this 

rict, 

I hear reports from some of the Lancashire engineering centres 
that orders, except in the special classes of work, are not coming 
forward so freely, and this is regarded as an indication of some 
quietening down with the turn of the year, but generally the 
leading machine tool makers, boilermakers, and stationary and 
locomotive engine builders are all full of work, for a considerable 
time ahead. Loom makers who have been but moderately off for 
orders recently, are now generally busy, whilst other sections of 
the textile machine-making trade are kept well engaged. Satis- 
factory evidence of the briskness in trade is furnished by the 
usual monthly returns of the workmen’s unions, the Steam Engine 
Makers’ — having only 1 per cent. of its total membership 
on unemployed benefit, whilst in the Manchester district there is 
practically a ‘clear book.” Reports from the various districts of 
the society as to the state of trade, continue of a very favour- 
able character, the only section in which any slack ness is notice- 
able being in the = iring yards. 

The President—Mr. ees ebb —and Council of the Man- 
chester Association of Engineers have made a somewhat new depar- 
ture in connection with the current session, by arranging for a 
Conversazione—open to members and ladies—which is to eld on 
the 23rd inst. at the City Art Gallery. By the courtesy of the 
Art Gallery Committee, the society will be allowed, for the above 
occasion, the exclusive use of the Gallery rooms, including those 
aia the permanent art collection, and the autumn exhibi- 

ion of pictures, 

At a meeting of the society held on Saturday last, Mr. M. 


Ingram read an interesting paper dealing with the Manchester 
sewage problem. The first most important step towards a solution 
of the sewage problem was, he said, to materialise the sewage 
disposal, or to create a National Sewage Board having powers to 
plan out and deal with the sewage of the whole country. The 
country should then be divided into drainage areas, having the 
physical conformation of the land more in view than mere local 
interests, and arrangements should be made so that every habit- 
able house in every town, city, or congested district in the 
kingdom would be cleared of its sewage or other putrescible 
refuse at every hour of the day. The third step towards the 
solution of the problem was a mechanical one. In Manchester 
there were six main arterial railways radiating from three centres, 
along each of which should be laid a main outfall iron sewage pipe, 
nothing being allowed to enter these pipes other than waste from 
water-closets, sinks, urinals, &c. The city could be mapped out in 
drainage areas, each having its main pipe, to which every dwelling 
in the locality would be connected. The flow of liquid sewage 
should be under considerable pressure towards the open country, 
where at suitable positions hydrants and sluices could be placed, 
and the sewage used upon the land to the best advantage. An 
installation of fresh air in compression should be deemed a public 
necessity. It would, in addition to its cther uses, supply an 
auxiliary force to accelerate the flow of sewage, preventing obstruc- 
tion, aérating the sewage, and making it practically innocuous at 
the point of its distribution on the race § 

Mr. John J. Royle, of the Dalham Works, Manchester, is intro- 
ducing a number of new specialities in connection with the 
application of Row’s patent tubes to the transmission and storage 
of heat. Amongst these is a storage calorifier, designed to heat 
and store up a large quantity of water to meet any sudden demand 
above the normal heating power of the installation. In this 
apparatus, which enables separate storage cylinders to be dis- 
pensed with, the heating is effected through a battery of Row’s 
tubes, which are readily removable for inspection and cleaning. 
Another speciality is the ‘‘ London” pattern calorifier, for dealing 
with water liable to deposit scale, e tubes within the shell are 
pitched further ae than in the firm’s standard type, and there 
is no bottom tube plate. Any scale from the water is thrown 
down into the lower portion of the calorifier, where it can be taken 
out through a door. 

In the coal trade a steady tone prevails generally. The demand 
for house-fire qualities is still below the average for the time of the 
year, but pits are kept on practically full time, with the output 
moving away, and prices are well maintained at recent rates. 
Supplies of the lower class round coals are perhaps rather 
more plentiful, owing to the restricted demand for house- 
fire purposes, but they are in brisk request for iron 
making, steam, and general manufacturing requirements, with 
prices firm at from 7s. 9d. to 8s, 3d. for good ordinary 
steam and forge coals at the pit mouth. Generally there 
is an active inquiry for engine classes of fuel ; good medium sorts 
are meeting with a somewhat pressing demand, and there is rather 
a scarcity of supplies, with the result that prices are hardening, 
and in some cases collieries are sending out circulars announcing 
an advance on list quotations. The common sorts are, however, 
still fairly plentiful, and prices for these do not show the same 
stiffening tendency as for the better qualities. At the pit mouth 
best slack ranges from 5s, to 5s. 6d., and good medium sorts 4s. 
to 4s, 6d., with common descriptions, however, obtainable at about 
3s. to 3s. 6d. per ton. 

Although shipping orders are offering in fair quantity, business 
is still considerably interfered with by the advance in freights and 
the difficulty in securing vessels, and in some cases low prices have 
been taken for steam coal ; delivered Garston docks, the average 
figures for good ordinary qualities are about 9s. to 9s. 3d., and at 
the High Level, Liverpool, or the Manchester Ship Canal, 9s. 6d. 
to 9s, 9d. per ton. 

The most efficient method of protecting the surface from snbsi- 
dences resulting from colliery workings is a matter of special interest 
to mining engineers, and this question, which was very completely 
dealt with before the Manchester Geological Society ina paper read 
recently by Mr. Joseph Dickinson, F.G.S., was further discussed at 
considerable length at a meeting of the members held last week. 
Mr. Dickinson, who introduced the discussion, said that Mr. R. T. 
Moore, of Glasgow, had sent him a communication in which he 
observed that in advising as to the protection of buildings he had 
generally found that with the usual strata of Lanarkshire, where 
there was a good surface, a horizontal distance of one-third of its 
vertical depth was sufficient to protect the surface, but where there 
was any great thickness of surface drift it was better to divide the 
allowance, and allow one-fourth of the depth for strata, taking the 
slope through the surface drift at what it would stand on a rail- 
way embankment. Commenting on Mr. Moore’s letter, Mr. 
Dickinson said that the figures given for the Lanarkshire coal- 
field appeared adequate for most, if not all, circumstances. The 
slopes for the drifts, however, might often be excessive for ordi- 
nary mining purposes, If, however, they erred in being too fiat, 
it was on the safe side so far as securing the building was con- 
cerned. Mr. Burrows said the quantity of coal left in for the 
support of buildings often depended on the degree of caution 
possessed by one man as compared with another. Pillars left in 
coal mining were always a source of trouble, even if left in the 
right place, which was not always the case. If it were always 
possible, there was no doubt that the sweeping out of the whole 
mine in wide work, if well packed, did the least damage. Mr. 
Wm. Saint, H.M. Inspector of Mines, raised the point as to 
whether, in approaching a building, it was better to work from 
the rise or the dip. Mr. Dickinson, in reply, said that this 
depended upon circumstances ; they had to take into account the 
direction in which the main workings naturally approached the 
building. 

Barrow.—The hematite pig iron trade is very active and very 
steady, and as much new business is being done as makers can 
undertake. Indeed they are already very fully sold forward, and 
are only able to find a supply of raw material capable of keeping 
40 of their 70 furnaces in blast, as compared with 39 in the corre- 
sponding week of last year, and to do this it is necessary to supple- 
ment the local supply of iron ore with a large supply obtained from 
Spain and elsewhere. Makers are quoting mixed Bessemer num- 
bers at 56s, 6d. to 57s. 6d. net f.o.b., and warrant iron is firm at 
56s, 64d, net cash sellers, 56s, 54d. buyers. During the week 
there has been an increase of warrant stores to the extent of 
3360 tons, For many weeks past there has been a gradual 
decrease in stocks, and this is the first increase that has been 
reported since the early part of the year. There is now in hand 
122,586 tons in warrant stores. Makers hold no stocks, except 
for their own use in steel manufacture. 

Iron ore maintains a very brisk market, and as the supply 
remains below the demand, prices are very firm, with common at 
1ls., good ordinary at 14s., and best pe Aencen 8 at 17s. 6d. per 
ton, net at mines, 

The steel trade shows life in every de’ ent, and there is a 
very full demand for railway and shipbuilding material. Heavy 
rails are in brisk inquiry on colonial and home account, and 
steady prices are ruling at £4 12s. 6d. per ton. Heavy = 
a are in very great demand, and makers are very fully sol 

orward. Prices are firm at £6 12s. 6d., while les are at 
£6 6s. 3d. per ton. Billets, hoops, and tin bars enjoy a good 
market, and prices are firm. An active demand is maintained for 
heavy steel castings, and orders are well held in advance. In a 
short time a much fuller output of castings will be possible at the 
Barrow steel works. Merchant steel generally is in good request. 

Shipbuilders and marine engineers are doing a very brisk busi- 
ness. Two additional steamers, a Clan liner and a steam yacht for 
Sir William Wills, will be launched this year, and early in the new 
Sa H.M.S. Vengeance, two British and African steamers, and a 

acific liner will launched. Messrs, Vickers, Sons, and Maxim 
are tendering for torpedo boats, line-of-battle ships, and a first- 





class cruiser for the Admiralty, as well as for other important 


orders. Great activity is pronounced in shipbuilding for a long 
period to come. 

Coal and coke are very firm, and in good and steady demand. 
Durham coke is quoted at 20s, 9d. per ton at West Coast works. 

Shipments at West Coast ports show a decline last week, but 
only a temporary one. The exports of pig iron last week were 
2540 tons, and of steel 5664 tons, as compared with 7090 tons of 
pig iron and 11,421 tons of steel in the corresponding week of last 
year, showing a decrease of 4550 tons of pig iron and 5757 tons of 
steel. The total exports this year now stand at 455,117 tons of 
pig iron and 458,725 tons of steel, as compared with 393,862 tons 
of pig iron and 408,209 tons of steel in the corresponding period 
- last de an increase of 71,255 tons of pig iron and 50,516 tons 
of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the house-coal trade the South Yorkshire colliery proprietors 
find that the continued mild weather keeps the demand somewhat 
lower than it ought to be in November. A few typical foggy 
daysgave way at the beginning of this week to brighter atmosphere, 
but the change has not increased the trade in household sorts of 
fuel. One feature, which has followed the higher _ imposed 
since the beginning of October, is the better demand for secondary 
grades coal. That is not the usnal condition of the South York- 
shire trade, in which the chief business done is usually in the 
superior sorts, Best Silkstones now make from 9s. 6d. to 10s. per 
ton ; ordinary from 7s, 6d. per ton; Barnsley house, 83. 6d. to 
9s. 6d. per ton ; seconds from 7s. per ton. The season in steam 
coal is now so far advanced that the export trade is bound to fall 
off seriously within a short time. It is still well maintained, how- 
ever, to the Humber ports, the latest return as recently given 
showing a distinct advance on the corresponding period of last 
year in the weight received, as well as the tonnage sent coastwise 
from the port and exported to foreign countries. Values are well 
maintained, Barnsley hards making 8s. 3d. to 8s. 9d. per ton ; 
seconds, from 7s. per ton. It is only fair to remember, however, 
that these prices are not obtained by coalowners on the whole of 
their output. Gas coal is finding a ready market at full rates. 
Engine fuel is in large demand, and the thin-seam pits are more 
actively employed, through the brisker request for lower-priced 
sorts. Nuts are 6s. 6d. to 7s. 6d. per ton; screened slack, from 
4s, 9d. per ton; pit slack, from 3s. per ton ; ordinary coke, from 
93. 6d. to 10s. per ton ; best coke, 11s. 6d. to 12s. 6d. per ton. _ 

The iron and steel industries of this district continue in a grati- 
fying condition. Most of our large firms have work in hand 
sufficient to occupy them well into the next year, while orders are 
flowing in freely to make up for others in course of completion. 
In military, marine, and railway material, all our principal works 
at the East End are as busy as they can be, and overtime is pretty 
much the rule. In addition to the home demand for railway 
material, good work is in progress for Japan, the Cape, India, 
China, and for several of our Colonies. The upward tendency in 
the values of iron and steel formerly noted is still maintained. In 
the lighter trades affairs are not so brisk. Political difficulties 
have rather attenuated business with France, where the market is 
extemely sensitive. The change, too, came at a most inconvenient 
time, as there were hopes of a much larger business through the 
forthcoming exhibition. Busi with Germany has also fallen 
away a good deal of late. In the silver-plating departments, on 
the other hand, the principal houses are all fully employed, 
although no such satisfactory report is received from the smaller 
establishments. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tue state of the pig iron warrant market, so far as regards 
Cleveland iron, is not conducive to the transaction of much 
legitimate business, and ordinary consumers and shippers hold off 
from buying or purchase in other districts, where they can get 
cheaper iron and count upon its prompt delivery. The latter is not 
the case here, for the ‘‘gamble” in warrants has quite disorganised 
the market. It has been much more prolonged than could have 
been expected, for it started in the early part of last month, and 
there are no indications of an early termination. It is believed 
that it will continue for the rest of this month, at any rate, and 
may last till the end of the year. In the meantime ordinary busi- 
ness in Cleveland iron is suffering acutely. The ‘‘bulls” have 
altogether the upper hand, and this week their policy has been to 
hold off ; there have been no sellers, although each day the buyers 
have increased their offers. But the ‘‘bulls” know that as the 
month advances the situation is becoming more intolerable for the 
‘‘bears,” and towards the end of the month the necessity for buy- 
ing will be even more urgent, as they cannot longer deiay the ful- 
filment of their engagements. So sellers are holding off and 
expect to pocket large differences within the last week of the 
month, as the difficulty of getting iron will be unrelieved, though 
a considerable quantity of iron is going into the warrant stores, 

The chief features brought about this week by the ‘“‘gamble” in 
warrants are that Cleveland warrants have passed 50s. per ton 
in price, and also that they have become dearer than Scotch 
warrants. As regards their exceeding 50s., this was not expected 
so early, and it brings them to a higher price than has ruled for 
nearly nine years. Holders have ceased to quote any price at all, 
and the prices named now are what are being offered by would-be 
buye-s. On Wednesday they would have paid 50s. 9d. cash, but 
could not meet with people who would sell them at ithat. Specu- 
lators in Cleveland warrants have been very much deceived by the 
course things have taken. They expected that they could wait as 
long as they chose, and would have no difficulty in covering when- 
ever they desired to buy, for ‘‘ corners ” in Cleveland warrants are 
of extremely rare occurrence, speculators directing their attention 
almost invariably to Scotch warrants. The great scarcity of Cleve- 
land No. 3 iron has, however, worked in favour of the ‘‘bulls,” and 
made the present state of affairs possible. Only a few weeks ago 
Scotch warrants were about 6s. per ton dearer than Cleveland 
warrants, now the latter have the advantage by ls. 4d. per ton. 
The effect of this reversal in the comparison of prices has already 
been detrimental to Cleveland’s trade with Scotland. Middles- 
brough makers have for a long period sent a daily average of about 
1200 tons of Cleveland pig iron to Grangemouth, but scarcely any 
No. 3 is now going, on not much of other qualities. It could not 
be expected that Scotch consumers would go on be Cleveland 
iron when they could purchase native iron onso much more favour- 
able terms. And exports to the Continent have likewise dropped 
off, so that this month’s shipments from the Cleveland district 
have only reached 43,923 tons, as compared with 66,724 tons in 
November last year to 16th. 

Cleveland pig iron is being sent very freely into the public 
warrant stores, not only by speculators, but also by the makers 
themselves, who no longer object to this disposition of their iron. 
From buyers they are able to get 2s. and 2s. 6d. more for iron to 
go into the store than from those who need the iron for consump- 
tion. Some of the producers are themselves selling warrants and 
sending iron into Connal’s, so that they may be able to deliver 
warrants. There are now found in the warrant stores brands of 
Cleveland iron which never in ordinary times are allowed togo into 
the public stores. So much has been rushed in, that on Wednes- 
day night the quantity of Cleveland iron held by Connal’s was 
108,823 tons, an increase of 15,770 tons for the month, about 
1600 tons daily being sent in on the average during the last week. 
Not since June, 1897, has there been so much iron in the stores, 
The regret of makers is that they have not more iron free to send 
in. As it is, some of the consumers are being put off till near tie 
end of the month, in order that makers may participate largely in 





the extra prices that are given for store iron. 
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No. 3 Cleveland pig iron has in exceptional circumstances been 
sold for shipment at 48s, this week, but as a rule neither for local 
consumption nor for export will more than 47s. be paid—and 
46s, 6d. is more generally offered—as iron can be had on better 
terms elsewhere. Makers are not prepared to take so low a figure 
when they can get between 49s, and Fos. for all the iron they can 
supply to send into store. Other qualities are unaffected by the 
disorganised condition of the warrant market, and have not moved 
in value since last week, so that they are relatively much cheaper 
than No. 3. Another anomalous circumstance is that No. 1, which 
used to be 2s. 6d. per ton dearer than No, 3, is actually to be had 
at a lower price by something like 1s. 6d. or 2s. per ton. But 
= ;. not often sent into the public warrant stores, whereas 

o. 3 is. 

Hematite pig iron is steady, and feels scarcely at all the excite- 
ment in the Cleveland warrant market. The stock of hematite in 
Connal’s on Wednesday night was 38,781 tons ; decrease for month 
1256 tons. Mixed numbers of East Coast hematite pig iron are 
quoted at 55s. per ton, and some business has been reported at 
54s. 6d. Imports of Rubio ore are small, but the consumption is 
as large as ever, and producers are age heavily from their 
stocs. The price has been reduced to 14s. 9d. delivered in this 
district. Gellivare ore for next year’s delivery has been raised in 
value. No more can be supplied until the spring, for Messrs, 
C, E. Muller and Co., of Middlesbrough, the agents in this country 
and Belgium for this ore, have received intelligence that the 
shipping season for 1898 has closed, the last steamer having sailed 
from Lulea on the 10th inst. with 2453 tons of ore for Middles- 
brough. The total exports of Gellivare ore this year has amounted 
to 804,732 tons. 

The manufactured iron and steel industries are very actively 
employed, and the demand is undoubtedly in excess of the power 
of supply, a good many orders having to & refused owing to the 
inability of the manufacturers to undertake them. About all the 
plant in the district is kept working at full pressure, and yet con- 
sumers — of the delay in completing their orders. Demur- 
rage has had to be paid to shipowners, owing to the non-completion 
of contracts. Common iron have been raised to £6 2s. 6d., 
best bars to £6 12s. 6d., iron ship plates to £6 7s. 6d., and iron 
ship angles to £6 2s. 6d. per ton, all less 24 per cent. f.o.t. The 
advances reported last week in other descriptions of iron and steel 
are fully maintained. 

The coal trade of the district shows better features this week, 
the downward course of the steam coal business having been 
checked, and there is more demand for gas and house coals; in 
fact, for gas coal the demand is in excess of the power of supply, 
as nearly all that can be raised is sold to fulfil regular contracts, 
and there is little free coal that can be offered. Deliveries of gas 
coals are extra large at present, and more would be taken if it 
could be raised. Best gas coals are quoted at from 9s. to 9s. 6d. 
f.o.b., steam coals are realising 9s. 3d. to 9s. 6d. per ton f.o.b., and 
smalls 5s, 9d. to 6s, The collieries are in regular operation, but 
there are complaints that the mer do not attend as diligently as 
they should. ey are earning a very good wage, and can afford 
now and then to take holidays. This conduct has hampered some 
of the coalowners considerably in the fulfilment of their contracts, 
and has prevented them taking as full advantage of the good 
times as they might have done. Unscreened bunker coals are 
steady at 8s, per ton, with some business also at 7s, 9d. Blast 
furnace coke is strong in price, and is rather scarce ; the average 
is at least 15s. 3d. ad ton, delivered at furnaces, and the best 
qualities fetch 16s, 3d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market isin an abnormal state in conse- 
quence of the ‘‘ corner” in Cleveland warrants, Little or no busi- 
ness has been done this week in these warrants by the public, the 
transactions being between the “‘ bears” and those by whom they 
have been caught. Prices have been aemeevay J week by week for 
some time, and in the course of the last ten days there has been 
a further advance of about 2s. per ton. There is scarcely any 
Cleveland iron available to meet the requirements of those called 
upon to deliver, so that warrants are extremely scarce. As a con- 
sequence, those who are entitled to call for delivery are in the 
position of dictating terms to operators short of iron. The con- 
sumption of pig iron at home is so good that the output of the 
furnaces is going into immediate consumption, so that there is 
ee iron available to put into store, in order that warrants 
might be issued. 

Business has been done in Scotch warrants from 49s, 6d. to 
49s, 34d. cash, 49s. 44d. for delivery in ten days, at 49s. 6d. twenty- 
eight days, and 49s, 8d. to 49s. 6d. one month. The nominal price 
of Cleveland warrants is 49s. 9d. to 50s. 6d. cash, there being no 
quotation for future delivery. Cumberland warrants have been 

one at 56s, 64d. cash, 56s, 8d. seven days, and 56s, 74d. to 
56s. 94d. one month. 

Scotch-made hematite sells very freely for use in the manufac- 
ture of steel, and merchants quote for this class of iron 58s. 6d. 
delivered at the steel works. 

There are 43 furnaces producing hematite pig iron, 32 ordinary, 
and six basic, the total of 81 furnaces thus in operation in Scot- 
land comparing with 79 at this time last year. 

The prices of Scotch makers’ pig iron are well maintained. 
Govan and Monkland, Nos. 1, are quoted f.o.b. at Glasgow 
50s. ew Nos, 3, 49s. 74d.; Wishaw and Carnbroe, Nos. 1, 50s, 6d.; 
Nos. 3, 49s. 9d.; Clyde, No. 1, 55s. 6d.; No. 3, 50s.; Gartsherrie, 
and Calder, Nos. 4 56s.; Nos. 3, 51s.; Summerlee, Nos, 1, 56s.; 
Nos. 3, 51s.; Coltness, No. 1, 58s.; No. 3, 51s.; Glengarnock at 
Ardrossan, No. 1, 54s.; No. 3, 49s.; Eglinton at Ardrossan or 
Troon, No.1, 51s.; No. 3, 49s. 6d.; Dalmellington at Ayr, No. 1, 
50s. 6d.; No. 3, 49s.; Shotts, at Leith, No. 1, 56s.; No. 3, 5ls.; 
Carron at Grangemouth, No. 1, 56s.; No. 3, 51s. per ton. 

The shipments of pig iron from Scottish ry in the past week 
amounted to 4659 tons, compared with 3218 in the corresponding 
week of last year. To India 567 tons were despatched ; Australia, 
370; France, 249; Germany, 121; Holland, 287; Belgium, 20; 
Spain and Portugal, 360; other countries, 79; the coastwise ship- 
ments being 2606 tons, against 982 in the ae week 
of last year. The arrivals of Middlesbrough pigs at Grange- 
mouth were 6314 tons, being 692 less than in the corresponding 
week. 

The threatened strike in the steel trade has been averted by the 
employers conceding an advance of 5 per cent. to the workmen. 
The activity at the steel works is greater than ever, and the pros- 
pect is that fresh contracts will be available almost before they 
can be dealt with. Prices of the different kinds of steel goods 
are well maintained. Finished iron is in good demand, The 
foundry and engineering trades are busy. 

In the coal trade there has been much activity. On several of 
the railways there had been a great block of traffic accumulated 
during stormy and foggy weather, and this is almost all cleared 
away. 

The coal shipments from Scottish ports have amounted to 
165,694 tons, compared with 154,506 in the preceding week, and 
170,041 in the corresponding week of last year. The consumption 
in factories and iron and steel works is very extensive. Household 
demands are only moderate, owing to the open nature of the 
weather. There is practically no change in prices. 








WALES AND ADJOINING COUNTIES. 
(From our own Oorrespondent.) 

Ar Swansea last week the coal shipment total was a record one, 
the exact figures being 60,120 tons. Cardiff did not quite keep u 
to its high totals of late, only 330,000 tons having been despatched. 
This, though a good round total, was a little behind that of the 








previous week. This must be taken as only a temporary drawback, 
due to delayed tonnage not coming in. Tho state of the coal 
trade is buoyant, and not only is business ahead likely to be strong, 
but there are not wanting indications of improved prices. Newport 
coal business is steadily improving. Last week figures were of the 
old character: foreign, 66,930 tons; coastwise, 19,063 tons. 

The leading coal ia demand is best steam, and amongst the chief 
customers France occupied a prominent place. Last week a full 
third of Swansea’s coal shipments went to France, and on November 
12th only Cardiff shipped 10,000 tons to the same direction. This 
week the French trade is active, and large shipments are being 
made to coaling and other stations, nearly 10,000 tons going to 
Cape de Verde, 4000 tons to Port Said, 4800 tons to Malta, &c. Xe. 
There are complaints in Cardiff that small steam is sluggish. 
House coal is getting steadily into stronger request, and the semi- 
bituminous coal of Monmouthshire is showing visible improvement. 

In connection with large exports and busy times generally at 
Cardiff, an instance of quick despatch at the Roath Dock has been 
brought under my notice which well deserves publicity. The 
Blaenavon steamship began loading on November Ilth at 
8.30 p.m., and finished taking in nearly 1100 tons of coal at 
5.30.a.m, Her net loading time, after deducting stoppages, was 
six hours, at the rate of 179 tons per hour, cargo and bunkers. 
The coal was on Admiralty account—a case of urgency—and the 
vessel went in by one tide and out with the next. 

By mid-week there was little perceptible difference in the tone 
of trade at Cardiff, a fair amount of tonnage coming in, and busi- 
ness active, There was, however, very noticeable action on the 
part of charterers in restricting their orders, so as to force down 
the heavy, and, as stated, prohibitive freights demanded by ship- 
owners. I hear of 6d. less taken in some cases, Genoa, which 
was rated high—the Italian Government business being large—is 
now down to 10s. 6d., and 10s. is accepted for December loading. 

Latest coal prices, Cardiff, are as follows :—Steam coal, 12s. 6d. 
to 13s. 6d.; seconds, 11s, to 12s.; dry, 10s. 6d. to 10s. 9d.; special 
smalls, 6s. to 6s. 6d.; best, 4s. 6d. to 5s.; seconds and inferior 
sorts, 3s. 9d. to 4s. 3d.; best Monmouthshire, semi-bituminous, 
10s. 6d. to 1ls.; seconds, 9s. 3d. to 9s. 9d.; best households, 
13s. to 14s.; No. 3 Rhondda, 12s, 6d. to 13s. 6d.; small, 10s. to 
lls.; No. 2 Rhondda, large, 8s, 6d. to 9s. 6d.; small, 5s. to 5s. 6d. 

Swansea prices:—Anthracite, 14s. to 14s, 6d.; seconds, 12s, 6d. 
to 13s.; ordinary, lls. to lls. 6d.; small rubbly culm, according 
to position of stem, 4s, 3d. to 4s, 6d.; steam coals, lls. to 
lls. 3d.; seconds, 10s. to 10s. 6d.; bunkers, 7s. 9d. to 8s, 3d.; 
small, 4s. 6d. to 5s. 9d.; house coal, No. 3 Rhondda, 11s, 6d. 
to 12s. 6d.; No. 2, 9s. 6d. to 10s. All delivered Swansea, f.o.b. 
cash thirty days less 24. 

Pitwood is slightly easier, 18s, 6d. per ton ex ship—one result 
of a large arrival principally from France, Tafron and Son’s cargoes 
being very conspicuous. I hear that contract prices are better 
than they were this time last year. Patent fuel manufacturers 
are well supplied with orders, Cardiff and Swansea. Exports from 
Swansea last week were 6365 tons; prices from Ils. 6d., Cardiff 
from lls, Coke isin good demand all over the district. Cardiff 
ag are 16s. to 17s. for furnace, 18s, 6d. to 19s. foundry, and 

s. for special foundry. The Cambrian Coke Works at Briton 
Ferry have been busy of late, and I note a steady patent fuel trade 
carried on at Newport, and at the Navigation Patent Fuel Works, 
Briton Ferry. Suggestions have been made from time to time, and 
practically adopted in the Aberdare Valley, for a period to carry 
on this industry close by the collieries, but the advantages of con- 
tingency to port are regarded as superior. 

The leading feature of note in connection with the principal 
iron and steel works is pressure for rails, sheets, and bars. Rails 
are in exceptionally good demand, India and Russia are steady 
buyers, and amongst the leading items of despatch from Newport, 
Mon., within the last few days was a large cargo of steel sleepers ; 
these were for Bombay. In addition to a good foreign and 
colonial demand, requirements are being placed steadily for light 
sections used in home collieries, and there is no abatement in demand 
for tin bars. During the — week I have noticed a considerable 
bulk for despatch over the principal railways, large quantities 
going to the Swansea district. 

What with despatch and receipt, the leading steel works present 
on all sides the greatest animation. The present week has 
witnessed the arrival at Cardiff, Newport, Swansea, and Briton 
Ferry, of numerous cargoes of ore from Bilbao and Castro. 
Amongst the principal importers have been Blaenavon, Dowlais, 
Cyfarthfa, and Ebbw Vale. Some action of the Mannesmann 
debenture holders, Swansea, has led to conflicting statements, 
but I am glad to quote the statement made on Change, Swansea, 
this week, that their recent procedure will not affect the position 
of the works in the least, and that the outlook is far more 

romising for the future than it has ever been. Considerable 
interest is taken in the district concerning the industry, which is 
devoted in greater part to weldless steel tubes, boiler tubes, cycle 
tubes, and metal telegraph posts. 

Swansea district has shown commendable forethought in the 
initiation of new industries, and the exceptional briskness of busi- 
ness at the port is gratifying also and worthy of note. 

Pigiron from Whitehaven is pe: in more freely, recalling 
the days of the old ironmasters, when Whitehaven, Forest of Dean, 
and native ore formed the chief supplies, During the past week 
Scotch and hematite have remained practically unaltered, but 
Middlesbrough iron has run up 1s, 74d., being no less than 9s. 5d. 
per ton advance since July last. The price now is higher than 
Scotch, a most striking fact. 

The latest quotations, Swansea Exchange, are as follows :— 
og ge? warrants, 49s. 3}d. to 49s. 4d., cash. Middlesbrough 
No. 3, 50s. 6d. prompt, other numbers in proportion. Hematite 
warrants, 56s. 64d. for mixed numbers. Cumberland according to 
brand. Welsh bars, £6 7s, 6d. Sheet iron and steel sheets, 
£6 15s. to £6 17s. 6d. Bessemer bars for tin-plates, £4 12s. 6d.; 
Siemens, £4 12s, 6d. Tin-plates, makers’ quotation for Bessemer 
steel coke, 10s. 3d. to 10s. 6d.; Siemens, 10s. 6d. to 10s. 9d. 
Ternes, 18s. 6d. to 21s. 6d.; finished black plates, £8 to £8 10s.; 
Canadas, £7 to £7 10s, Block tin, £81 13s. to £81 10s. This 
last item shows a decline of £2, and is cited on ’Change 
as an indication that the speculative operations which 
have been prominent in this article have reached their limit, 
and the price will now run down. Shipments last week were 
only 32,245 boxes; receipt from works, 53,000 boxes; present 
stock, 191,421 boxes. Business at present is stated to be princi- 
pally prompt delivery ; buyers and sellers keep aloof from con- 
tracts, the latter especially, as the difficulty is to make the 
merest margin of profit to cover expense of raw material. October 
trade was a little hopeful, 10,759 tons as against 8353 tons October, 
1897. Russia took 5048 tons compared with 2724 tons, Denmark 
236 tons against 404 tons, Germany 2235 tons ayainst 2376 tons, 
Holland 430 tons against 101 tons, Belgium 31 tons against 
nil, France 665 tons against 1004 tons, Portugal 376 tons against 
208 tons, Italy 362 tons against 295 tons, Austria 285 tons against 
80 tons, Straits Settlements 85 tons to nil, China 211 tons to nil, 
Japanese. 53 tons to nil, Canada 19 tons to nil, Brazil 2 tons to nil, 
United States 723 tons as against 2161 tons. The last item needs 
no comment respecting a vanishing trade, as far as America and 
Wales are concerned, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Most satisfactor: ts continue to be given as regards the 
general position of the iron and steel trade over here. 

In Rheinland-Westphalia the tone of the iron market is specially 
encouraging, and producers are looking forward, not to a quiet 
season as winter generally is, but to a very busy time. Order 
bc ok: are all well filled, and prospects for the future may be con- 
sidered as uncommonly favourable ; especially is this the case in 
the plate and sheet trade. 
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=—=—=—:- 
The upward movement in the Siegerland iron industr 
Brisk activity is reported in all departments ; prices aro inclined to 


Y Continues, 


advance, but it is a symptom of healthiness in the iro: 
advances in quotations are moderate and in pro rtion hog ar 
in the demand. Ata ting of the Siegeriand plate mills, whi 
was held in Cologne on the 28th of October of present year, Pew 
re for sheets was fixed on M, 140 p.t. free Dortmund Siegen 
illingen. For the present, however, orders are stil] accepted S 
M. 138 p.t. Heavy oes for shipbuilding and boiler-making : 
pene se in particularly good call, and the business jn rivets f 
ikewise extremely brisk, owing to the lively activity in the mari So 
and bridge-building department. _ 
During October of b nye ear shipments of coal and coke in th 
Ruhr district were 3,670,430 t., inst 3,388,670 t.; in the Sq : 
district, 583,940 t., against 562,510 t.; in Silesia, 1,438,200." 
against 1,304,630 t.; and in the three districts together, 5,689,860 {7 
against 5,255,810 t. for the same month the year before, Increase 
n the Ruhr district was or 281,750 t.; in the Saar dis 
trict, 21,430 t.; in Silesia, 123,870 t.; and in the three districts 
together, 427,050 t. Total deliveries in coal and coke during the 
first ten months of yoy bag were: In the Ruhr district, 
35,377,920 t., against 33,352,990 t. ; in the Saar district, 5,515,620 4.’ 
against 5,221,200 t.; in Silesia, 12,778,240 t., against 11,730,280 ¢” 
and in the three districts together, 53,671,780 t., against 
50,304,470 t.; increase against previous year thus amounting to 
2,024,930 t. for the Ruhr district, 294,420 t. for the Saar district, 
1,047,920 t. for Silesia, and 3,367,310 t. for the three districts 





ether, 

— is nothing of interest to be stated in connection with the 
Austro-Hungarian iron market. The tone all round is languid 
merchant iron being the only article that continues in moderately 
good request. The Krainische Industrie Gesellschaft have cop. 
tracted a bargain with the Bosnian Government concerning the 
—— of 25,000 t. iron ore per annum, from the Varese mines for 
the blast furnace works in Servola. 

On the whole, a fair activity is noticeable in the iron trades of 
Belgium. According to the Rhenish- Westphalian Zeitung, output 
of pig iron in Belgium for October of present year was 2000 t. less 
than for the same month last year, and production of pig iron 
during the first ten months of present year likewise shows a 
decrease, having been 817,000 t. this year, against 856,700 t. in 
1897. Of the 81,056 t. produced in October of present year 
23,560 t. were forge pig, 7285 t. foundry pig, and 50,220 ¢, 
basic. Plates are in very strong demand, and show a rising 
tendency ; large orders for plates No. 2 have been booked at 
150f. p.t., while for smaller contracts 155f. p.t. is asked. Steel 
plates fetch 160f. to 165f. p.t. For bars, 135f. p.t. is considered list 
quotation. Sheets, 1 mm., rose from 190f. on 200f. p.t., export 
quotation being 180f., instead of 175f. that was paid before, 
Average prices on November lst of present year were, for 
Luxemburg foundry pig, No. 3, 56f. p.t.; forge pig, 52f. p.t.; basic, 
56f. p.t.; bars, No. 2, 135f. p.t.; No. 3, 140f.; the same for export, 
127°5O0f. to 132°50f. p.t. Girders, in iron and steel, 135f.; for 
export, f.o.b. Antwerp, 127°50f. p.t.; angles, 140f. p.t.; plates 
for export, No. 2, 150f. p.t.; No. 3, 160f. p.t.; the same 
for home consumption, 155 and 165f. p.t. Steel rails for ex- 
port realise 115 to 120f. p.t. A fairly large number of orders for 
plates No. 2 have been received from Holland, where shipbuilders 
and boilermakers are actively engaged. House and engine coal 
remain in very strong request in Belgium, a scarcity in house coal 
has already been felt, demand for engine fuel is likely to increase, 
and so prospects for 1899 are decidedly fair. 

The news of the rolling mill Monceau having bought the iron- 
works Maiziéres from the Montan Company, Lothringen, proves to 
be not quite correct. The fact is that negotiations are being carried 
on with another Belgian works concerning a union, and that the 
Montan Company, Lothringen, would then bring part of its property 
into the newcompany. The chief purpoce of the intended combina- 
tion would be the building of a steel works in Belgium. 

The general position of the French iron industry is fairly satis- 
factory, regular employment being reported in the various depart- 
ments ; prices are, on the whole, well maintained, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal is in demand. Prices are firmer, tonnage being 
rather more plentiful. House coal is rather quiet, there being a 
want of tonnage, but prices remain firm, Steel and iron works are 
well off for orders for present delivery. Exports for the week 
ending November 12th were :—Coal, foreign, 63,930 tons ; coast- 
wise, 19,063 tons. Imports for week ending 15th November were: 
—Pitwood, 4270 loads; pig iron, 1670 tons; iron ore, 9648 tons; 
cement, 690 tons ; two cargoes scrap, and one cargo lathwood. 

Coal: Best steam, 10s. 6d. to 1ls.; seconds, 93. 6d. to 10s.; 
house coal, best, 13s.; dock screenings, 6s, 6d. to 6s. 9d.; colliery 
small, 5s, to 5s. 3d.; smiths’ coal, 8s. Pig iron: Scotch warrants, 
49s, 44d.; hematite warrants, 57s., f.o.b. Cumberland ; Middles- 
brough, No. 3, 50s. 9d., prompt. Iron ore: Rubio, 14s, to 14s. 3d.; 
Tafna, 13s, 3d. to 13s. 6d. Steel: Rails, heavy sections, £4 15s, 
to £4 17s. 6d.; light ditto, £5 10s, to £5 15s., f.0.b.; Bessemer steel 
tin-plate bars, £4 12s. 6d.; Siemens steel tin-plate bars, £4 12s. 6d. 
All delivered in the district cash. Tin-plates: Bessemer steel 
coke, 10s. 3d. to 103. 6d.; Siemens—coke finish—10s. 6d. to 
10s. 9d. Pitwood: 18s, 6d. London Exchange Telegram: 
Copper, £55; Straits tin, £81 7s. 6d. Freights: Foreign little 
easier ; coasting very firm. 








SELF-PROPELLED TRAFFIC ASSOCIATION (LIVERPOOL AND DISTRICT 
CENTRE).—Wednesday, November 23rd: Opening meeting of 
third session, The judges’ report on the trials of motor vehicles 
for heavy traffic will be presented by the judges, at eight o'clock, 
in the Arts Theatre, University College, Liverpool. The president 
—Lord Derby—will receive members and visitors in the College 
Library at 7.30 p.m. 

Locomotives ON HicHways.—The Local Government Board 
announce that with respect to the wheels of locomotives on high- 
ways they have final a amending order further varying the 
provisions of Sub-section 4 of Section 28 of the Act of 1878, by 
the substitution for the condition numbered 6, in the order of 
No. 26, 1897, of the following conditions :—‘‘ No such wheel shall 
be used any block of which is so worn that any metal rim sur- 
rounding the block protrudes beyond the surface of the block.” 
Circulars have been issued by the Board to the councils of counties 
and county boroughs, to boroughs other than county boroughs, 
and to urban and rural districts, calling attention to the Loco- 
motives Act, I898—61 and 62 Vict., c. 29—by which important 
changes have been made in the law with respect to the use of 
locomotives on highways and to extraordinary traffic, 


LonDON Water. — At the proant meeting of the West 
Middlesex Water Company, held on Tuesday last, Mr. Boulnois, 
M.P., chairman of the board of directors, in moving the 
adoption of the report, referred to the prolonged drought, and 
said that the New River and Grand Junction Companies Joint 
Committees had in hand the carrying out of works which, 
when completed, would largely increase the storage. The 
works, he said, were going on oe thing like two thousand 
men having been daily employed on them for some time 

t. In view of the increasing demand in the West Middlesex 
Company's district, and in order that the company might be in a 
position to convey the additional supply which would be available 
when the Staines reservoir works were completed, the directors 
proposed to apply to Parliament in the ensuing session for the 
necessary powers to lay a 42in, main between the works at Hampton 
and the reservoirs at Barnes, 
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AMERICAN NOTES. 
(From our om Correspondent.) 


New York, November 5th, 

GeNERAL trade conditions are good, Prices 
continue firm. The accumulation of gold reserves 
js maintained, and sound business methods are 
followed. An enormous amount of business is 
being done in all lines of manufacture. Much of 
it comes from the purchase of equipment for re- 
organisation and for extensions. This feature is 
very encouraging to manufacturers, The steel 
makers do not anticipate any demand for crude 
or finished steel during tho winter. Billets are a 
trifle lower just now. Steel rails are still quoted at 
18 dols.; old iron rails, at 12°50 dols.; and steel 
rails, old, at 10°50 dols. The week has been 
without interesting features, but the fact remains 
that there is an enormous consumption in pro- 
gress, and preparations are being made on every 
side for a great expansion. Merchant steel and 
merchant bars of steel are very active. Through- 
out all western markets there is a strong demand 
for all finished iron and steel products and for rods, 
but no upward tendency, because of the vigour 
with which orders are executed. During the 
week schemes have been furthered for a ship- 
yard plant. Considerable capital will be invested 
next year in Cuba. Prices for most commodities 
are more likely to rise than fall. Machinery 
makers report still more favourable prospects for 
winter activity. 








THE INSTITUTION OF JUNIOR 
ENGINEERS. 

On Saturday, November 12th, a party number- 
ing over 120 visited the site of the Lombard- 
street Station of the northern extension of the 
City and South London Railway. On behalf of 
the engineers, Sir Benjamin Baker and Mr. David 
Hay, they were received and shown over by the 
resident engineer, Mr. James Forgie ; and Messrs. 
Collingridge, W. G. Bennett, and C. Mack, repre- 
senting the contractors, Messrs. Mowlem and Co. 
The feature which naturally attracted the greatest 
interest was the work connected with the under- 
pinning of St. Mary Woolnoth Church, immedi- 
ately underneath which the main shaft for the 
lifts has been sunk. The company, by an Act of 
1893, had Ba to pull the church down ; but 
when in 1896 an extension of time was sought, 
the condition was imposed that the church was 
to be left intact, but that the subsoil could be 
used and the station constructed beneath the 
church. The large oblong shaft is 73ft. Gin. by 
24ft., divided into five bays, in which will work 
electric lifts made by Messrs, Easton, Anderson, 
and Goolden. It is lined with cast iron segments 
for a depth of 52ft. from the top, the remaining 
28ft. being brickwork, in which are formed the 
entrances and exits to and from the lift. The 
two station tunnels are 21ft. diameter, and lined 
as usual with cast iron rings. In underpinning 
the church, the four main girders designed to 
support the four groups of columns which carry 
the roof were fixed in position, and small needle 
girders were then threaded through the bases of 
the columns. The south wall was pierced at 
intervals of about 5ft. and strong needle girders 
fixed through the wall, one end resting on the 
solid stone on the outside, and the other tied 
down to one of the main girders supporting the 
columns. For the wall on the north side the 
same method could not be adopted, as the work 
could not be executed from the street. One main 
girder was therefore designed to carry the whole 
weight. Needle girders were fixed just below 
the church floor level, under cover of which the 
wall was cut away to allow of the girder bei 
fixed. After the wall had been securely pinn 
up above the girder, suspended needles were put 
in one at a time, and the intervening masonry 
held up by cross steel joists, placed on the top of 
the needles, Grouting under air pressure has 
been largely employed in the work, especially for 
filling up between the girders and the old masonry, 
and the success of the operation has been in a 
great measure due to this, At the conclusion of 
the inspection the thanks of the Institution for 
all that had been arranged for the members’ 
reception were expressed by Mr, Kenneth Gray, 
vice-chairman, 








TRADE AND Business ANNOUNCEMENTS.—The 
Blackman Ventilating Company, Limited, has 
opened new showrooms and offices at 1, Colon- 
nade Passage, Birmingham. 

NAVAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the 
Admiralty :—Fleet engineer: Henry E. Wing- 
field, to the Vivid, for the Reserve. Staff 
Engineer: Stepyen Hockey, to the Pembroke, 
for Chatham Bock ard Reserve. Chief Engi- 
neers: Robert K. Herbert to the Gleaner, and 
Edward Gallery, to the Pembroke, for the North- 
umberland ; W .J. Hender, to the Victory, for the 
Seagull ; Charles J. James, to the Proserpine ; 
Albert E. Cox, to the Pembroke, for the Cynthia. 


GLASGOW AND WEST OF SCOTLAND ENGINE- 
Keepers’ AssoctaTIoN.—The opening meeting of 
this Association took place on the 3lst ult., in 
the Lesser City Hall, Senos, when a large and 
representative gathering was presided over by 
Mr. R. D. Munro, of ‘the Scottish Boiler Insur- 
ance Company, honorary vice-president of the 
Association. The report of the secretary stated 
that satisfactory progress continued to be made 
in all departments, and many of the most im- 
portant steam-using firms now made it a condition 
that those in charge of their engines and boilers 
should hold the certificate of the Association. 
In view of the extensive application of electricity 
as a means of lighting and driving in mills and 
— works, the Committee of the Association 

ave decided to devote the whole of this session 
to lectures on electrical subjects, and the ser- 
vices of Mr. T. C. Fulton, E.E., have been secured 
for this purpose. The subjects of lectures are 
‘Generation and Distribution of Electricity,” 
‘Measurement and Control,” ‘‘ Lamps, Motors, 
and Sto: Cells,” ‘* Advice about Management,” 
4c, At the conclusion of the session a lecture 
on the ‘*Smoke Nuisance” will be delivered by 
Mr, John McGregor, the secretary, 
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*,* When inventions have been “‘ communicated” the 
name and address of the communicating party are 
printed in italics. 
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23,080. Coatino Sweztmeats, N. Frings, Birmingham. 

23,081. Sutpuoric Acip, D. Williams, Liverpool. 

23,082. InpicaTInG “ In-anD-out” Notices, J. Riley, 
Southampton. 


23,088. Book Marker and Ho.prer, R. Veness, 
Lowestoft. 

23,084. Cycte Frame Equipment, B. H. Thwaite, 
London. 


23,085. Carryinc Pumps on Cycies, E. F. McCowen 
and W. J. Johnson, Tralee. 

23,086. Lysecrors, E. F. McCowen and W. J. Johnson, 
Tralee. 

23,087. Sipe -DiscHaRcInG Suove.t, T. T. Taylor, 
Beverley, Yorks. 

—_— Suirt Froyts and Currs, C. E. Corbitt, Chorley, 

ancs. 
23,089. Srzz. Spinpixes, A. Hitchon, Clayton-le-Dale, 
ancs. 

23,090. Brusninc Our Szwer Pires, W. J. Bosley, 
Guildford. 

23,091. CaszMEeNT SLipinG Stay Fastener, T. Barnes, 
Chester. 

= Air Pumps for Conpensgers, J. Thom, Liver- 
pool, 

23,093. Cricargttss, F, W. Francis, London. 

23,004. Razor Strroprs, G. G. Scurfield and J. J. 8, 
———- Sunderland. 

23,095. Distant Botts, F. Bell, London. 

23 096. Knxx Pap, F. 8. Hooper, Birmingham. 

23,097. QuADRANT ACTION, A. Parkes and J. Steyskal, 
London. 
23,098. Pap Locks, 
Birmingham. 
23,099. Saurrer for Cingmatocrapns, E. Holmes, 
London. 1 

23,100. Cass for Fiims, E. Warner, Redditch. 

23,101. PHoToGRAPHIC PRINTING FRAME, W. Farrington, 
London. 

23,102. VeLocipEDE Brakes, J. K. Starley, Coventry. 

23,103. Hypravuic Pumps, T. Kennedy, Glasgow. 

23,104. Borrte Stoprers, W. H. Woodall. Leigh, 
Lancs. 

23,105. Rottrnc Rios of Mzrau, W. Carrier, Sheffield. 

23,106. UNDERGARMENTS, T. and J. Hadfield, Man- 
chester. 

23,107. Apriiance for Launpry Purposss, J. W. Gill, 
Birmingham. 

23,108. Vacve Gear for Enornes, 8. A. N. Deluce, 
Manchester. 

23,109. Press for WEARING APPAREL, J. R. Watts, 
Sheffield. 

23,110. Hernia Truss, T. Brownlow, jun., Bolton. 

23,111. Fiyinc Macuives, L. W. Broadwell.—(A. 
Wecezera Austria-Hungary.) 

23,112. CLora-ralsinc Macuines, E. Hollingworth 
and E. Butterworth, Huddersfield. 

23,113. Water VELocipEepEs, A. Austin, F. R. Adams, 
and E. Parsons, London. 

23,114. Ivpex Fire Casinets, J. 
Glasgow. 

23,115. Domestic Fire-crates, W. Law, Glasgow. 

23,116. WiInpoW-CLEANING AppLiance, T. Black and R 
Anderson, Glasgow. 

23,117. SasuH Fasteners, R., E., C., and A Clifford, 
Wolverhampton. 

23,118. Horsxsnors, G. Bromley and J. Boydell, Man- 
chester. 

23,119. Hat Hotper, H. C. Badder, Morecambe. 

23,120. Hats, J. J. Killingsworth, London. 

23,121. Rammers for Paving Porposss, J. Johnson, 
Newcastle-on-Tyne. 

23,122. ApsustinG Supe, J. Bailey, Birmingham. 

23,123. Lusricatine CycLe Bgarineos, 8. 8. Whitaker, 
London. 

23,124. Mat Preserver, J. A. Wilson, Southsea. 

23,125. Cicaretrss, P. M. Justice.—(The Garcia-Rabell 
Trading Company, United States ) 

28,126. MerHop of Heatinc Air, H. Niewerth, 
London. 

23,127. PxHorocrapH Frames, L. Blumfeld. — (P. 
Erhard, Germany.) 

23,128. Pargr-Hanocers’ Cuttinc Devices, J. Arnold, 


E. V. Bailey and F. L. Fear, 


C. Fairbairn, 


ndon. 

23,129. VeLocipepE Mercuanism, E. A. Braubach, 
London. 

23,130. RePpResENTING Lire Movements, W. F. 
Stanley, London. 

23,131. Exptosion Motors, F. W. Golby.—( . 
France.) 

23,182. Sewrnc Macuings, T. R. Shillito.—(The Fabrik 
Jiir Spezialuihmaschinen, A. G. [Patente Julius Gut- 
mann), Switzerland.) 

23,188. Festoon Mgcuanism for EmBrompeRy Ma- 
cHINEs, T. R. Shillito. —(The Chemnitzer Werk- 
waaren Maschinenfabrik (vormals Schubert and Salzer), 
Germany.) 

23,134. Dryinc Apparatvs, F. Gothot, London. 

23,135. DeracHaBLe Covers for Tires, The Thomas 
and William Caldwell Syndicate, Ltd., and L. John- 
ston, London. 

23,136. Brakes, J. Hewlett.—(Z. L. Williams, United 
States.) 

23,187. Cuarrs, H. Heatley, Manchester. 

23,138. Lamps, P. Spies, E, L. O’Brien, R. F. B. Lennard, 
and R. Heywood, London. 

23,139. InTRopUCING SuBsTANcgEs into Soars, M. and E. 
Schaff, Liverpool. 

23,140. WHEELS, E. P. L. Hardy, Liverpool. 

23,141. PRopgLiinc Suirs, W. Railton, R. Campbell, 
and 8. G. Railton, Liverpool. 

23,142. Propuction of Rapiant Hzart, H. J. Dowsing, 
London. 

23,143. EiecrricaL WaRMING Pans, &c., W. Buck, 


ndon. 
23,144. Tires, W. A. Starley and C. Hubbard, 
London. 





ndon. 

23,145. CorIn-IN-THE-sLOT Macuings, W. L. Dennis, 
mdon. 

23,146. Cuarn ApJustTEeRs for Cycues, C. E. Stephens, 
mdon. 

_ Sanp Baos, W. T. Hall and C. J. Axten, 


ndon. 

23,148. Crostne Cans, W. R. Hearsey and J. Ghys, 
London. 

23,149. Fittinc and Stoprerinc ScREw - STOPPERED 
Borrt.ss, E. Howard, R. 8. Lloyd, and H. J. Dowell, 
London. 

23,150. Carns, F. W. Lange, London. 

23,151. Biorrine Rouugr, O. Stremetzne, London. 

23,152. VeLocipEpEs, H. H. Pearce, London, 

23,158. Stoppinc Snort Hotes in Suips, J. 8. Slater, 


London. 

23,154. Prorectors for Gauck G.assss, J. Clifton, 

mdon. 

23,155. Brakes, H. H. Leigh.—(Gesellschaft zur Ver- 
werthung elektrischer und magnetischer Stromkrayt 
—System Schiemann and Kleinschmidt—A. Wilde and 
Co., Germany.) 

23,156. ATTACHING FLAqs to Starrs, A. F. W. Krause, 

ondon. 

23,157. CycLte Supports, O. Weston and J. Coleman, 

mdon. 

28,158. KingToscoric Apparatus, H. W. Short, 

naon. 

23,159. Strong, A. H., H., and G. van der Vijgh, 

ndaon,. 

23,160. TRANSFORMER Switcues, A. Schlatter, 


London. 
23,161. Drivinc Gear for Vxssets, H. Barcroft, 
London, 





23,162. Borinc Rocks, R. T. Relf and G. Westlake, 
London. 


ndon, 
23,163. Pirzs, W. E. Sharman, London. 
23,164. Cycix Support, G. W. Newson and J. P. Harris, 


London. 
7 Rotary ~Compressors, J. Nadrowski, 


on, 
23,166. Boor Hezr, M. Ford and G. B. Starr, San 
Francisco, 
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23,167. Joint, R. Reay, Haltwhistle, Northumber- 
land. 


nd. 
28,168. PoLisninc Frencu, C. W. Jones and H. Webb, 
D 


ublin. 

23,169. Lamps, R. J. Moss and 8. A. Timmins, Bir- 
mingbam. 

23,170. Furnaces for StgaM Boers, J. 8. D. Shanks, 
R. Kelly, jun., T. Harrison, and J. McCormac, 


Belfast. 
ag <a J. L. Couper and F. A. Bringloe, Edin- 
bi 


uurgh, 

23,172 Carryinc Soitpiers’ Kwyapsacks, F, Gray, 
London. 

23,173. Brake, D. Pemberton and J. Lewis, Gold- 
thorpe, near Rotherham. 

— Firg-bar, J. H. Pett and F. Mabin, Ply- 
mouth. 

23,175. Hat Banps, E. C. Vaudrey, Totton, South- 


Kitns for Burninc Cement, J. Foster, 
ublin. 
23,177. Frxine Srrips to T1zs, H. 8. Till, Stoke-upon- 


rent. 

23,178. Automatic Winpow Lirt, W. T. Johnson, Hud- 
ersfie 

23,179. Lxeap-coatep Tuses, H. W. Davis, Man- 
chester. 

23,180. SHow Tickets, &c., J. Sumner, Manchester. 

23,181. Door Fastexino, B. Boulard, London. 

28,182. INCANDESCENT PeTRoLEuM Lamps, G. Kron, 


mdon. 
23,188. ELecrricat Switcues, W. H. Sturge, Birming- 
am. 


23,184. CRaBBING Macuines for FINISHING FaBRICs, 
W. Whiteley and Sons, Limited, and W. Whiteley, 
Huddersfield. 

23,185. Gear for Prore.tinc Boars, A. Klerings, 


Liverpool. 

23,186. Friction Cirtcues, C. L. Jackson and E. 
Hornby, Manchester. 

23,187. Luccace Carriers, J. W. Twinberrow, 
Leicester. 


23,188. Cycte Cranks, J. W. Coltman and W. H. 
Chanter, Bradford. 
23,189. ATracuMENT for Currs, W. A. Hamilton, Glas- 


gow. 

23,190. Maxinc Sausace Mazat, T. Bardsley, Man- 
chester. 

23,191. Mupeuarps, G. W. Townsend and J. C. 
Clewer, Birmingham. 

ne Five-cuttinc Macuines, H. Whitham, Shef- 
fiel 


23 193. Friction AxLE Brakg, L. Lycett, Birming- 
ham. 

23,194. Carrizrs for Bicycuzs, 8. D. McKellen, Man- 
chester. f 

23,195. Houpers for Eccs and Borrizs, J. Murrie, 


Glasgow. 

23,196. Tires, J. Self and A. Shulver, Framlingham, 
Suffolk. 

23,:97. Cyrcis Carrizr, P. Beaugeard andC. Robinson, 
London. 

23,198. Macnings for Havutinc Water, T. Barnes, 
Bristol 


23,199. Borers, H. 8. Cottrell, Bristol. 

23,200. BicycLe Frame Trugina Jic, F. W. Hall, 
London. 

23,201. VeLocireDE Drivine Gear, H. H. Leigh.—(P. 
Frohlich and Co., Germany.) 

23,202. Or. Cans, H. de M. Wellborne and A. E. Hall, 
London. 

23,203. Apparatus for Wasuinc Casks, B. Eagers, 
Sheffield. 

23,204. MacutngE Toors, W. H. Lock and B. Nadall, 

London. 

28,205. CastiInc Mecuanism, W. H. Lock and J. Place, 
London. 

23,206. Linotype Macutnes, W. H. Lock, M. Barr, 
and W. J. Lewis, London. 

23,207. Merat Pots, W. H. Lock, J. Place, and M. 
Barr, London. 

23,208. Castors for Furniture, H. B. Harding, 
London. 

28,209. EasEL, C. L. Fearnside, London. 

23,210. CLamps for BicycLe Betis, E. D. Rockwell, 


London. 

23,211. Papertess Cicaretres, T. Riley, jun., 
mdon. 

= Rowtocks, J. A. McGinley, Kingston-on- 


ames. 

23,218. Supportine Ciorn, T. F. and F. M. Apperson, 
Kingston-on-Thames, 

23,214. Sprays, H. J. Cooper, London. 

23,215. Case for Excuancek Scnepuies, E. Farr, 


on. 

23,216. Poitine ur Launpry Buus, A. H. Deakin, 

London. 

23,217. CIGARETTE Boxes, P. A. Newton. — (The 
Aimerican Tobacco Company, United States.) 

23,218. Starcninc Macurngs, J. Rickey, London. 

23,219. Sappie Cuips, J. M. Wade and G. Salter, 


mdcn. 

28,220. Vaisgs, J. Y. Myrtle, London. 

23,221. TREATMENT of CompLEX Orgs, G. de Bechi, 
London. 

23,222. Fencino, E. Rowell, London. 

23,223. Fititne Borriss, T. Heptinstall and T. Ashton, 
London. 

23,224. Apparatus for DELIvERiNG Goons, T. V. Wilson, 


mdon. 
—; ——— po HaNDLE-BaR and Matcu Box, 
. P. Harpur an arpur’s Cycle Fittings Com 
Limited, Birmingham. ag —— 
23,226. Protective Hemet, 8. von Zatbureczky, 


London. 

23,227. ImpRovED AMALGAMATOR, J. E. Sutphen, 
London. 

—_, AMALGAMATING SILVER Orgs, J. E. Sutphen, 

ndon, 

23,229. Castors for FurnirurE, &c., A. Cousen, 
London. 

23,230. GENERATING ACETYLENE Gas, G. A. Gilmer, 
London. 

23,231. ATTACHING HANDLES to HaNDLE-BaRs, W. 
Mays and J. Lowman, London. 

23,232. Birowrers and Dravesut RecuLators, R. J. 
Lee, London. 

23,233. ELvecrric Rartways, J. Wetter.—(The Elektrizi- 
tiats-Aktiengesellachast vormals Schuckert and Co., 
Germany.) 

23,234. ELecrric Raitways, J. Wetter.—(The Elektrizi- 
tiits-Aktiengesellschayt vormals Schuckert and Co., 
Germany.) 

23,235. Securine Tires, J. H. Glew, London. 

23,236. Bicycie Surrort, J. Melling, London. 

28,237. Foc-sIGNALLinc, W. H. Berners and H. C. 
Sheppard, London. 

23,238. INDICATING MEcHANISM, G. Poore, London. 

23,239. COMPENSATING ARRANGEMENTS for Cornets, W. 


k, London. 
Cc. G. T. Blomfield, 


28,240. RoLLER BEARING, 
ndon. 
ILLusory Apparatus, G. A. and W. H. Gritton, 


28,241. 
ndon. 

28,242. CLosiIna Openincs of Dressus, H. W. Head, 
mdon. 

23,243. ELectrric Accumu.ators, P. Ribbe, London. 

23,244. Laprks’ Skirts, G. W. Fletcher, London. 

23,245. Sarety Winpows for Nurseries, H. Reed, 


naon, 
28,246. Liqguip DgrercEnt, J. Mayer, jun., and L. 
Korn, London, 





23,247. Door Fastener, R. H. Gamson, London. 

23,248. Tosacco Pirz, G. J. Drew, London. 

23,249. Parmary Barrerizs, C. H. Preston, London. 

250. Sounpinc Boarps of Pianovortses, T. H. 
Rushton, London. 

23,251. Rock Dritis, J. H. Bennetts, London. 

23,252. Moror-car Speep Gear, F. E. B. Beaumont, 
London. 

28,253. OpgninG Siipinc Doors, E. F. Le Maire, 
London. 

23,254. Maxina Ionong from CirraL, A. Strebel, 
London. 

23,255. Gas Propucers, J. G. L. Bormann, London. 

23,256. Cuarn Stays and Rear Forks, H. P. Trueman, 
Birmingham. 

23,257. Suprortixc Axies, H. P. Trueman, Bir- 
mingbam. 

28,258. Arm Pumps or Inrcators, J. P. Trueman, 
Birmingham. 
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23,259. Beit Fasteners, J. T. Rae, London. 

23,260. Brewinec Urensits, T. C. Andrew, London. 

23,261. Suoxs, F. W. Farr, London. 

23,262. CornisH Strong, H. A. H. Moore, London. 

23,263. Suarts, A. G. Vowles and W. Morgan, Liver- 
1 


pool. 

23,264. Recorpinc the Srgzpof Venicxzs, T. F. J. Truss, 
Liverpool. 

23,265. GLow Lamps and Hotpsrs, E. J. Preston, 
Lon 


on. 
23,266. ReFrRicgzRATOR, D. Stewart and T. Wishart, 
las; 


gow. 
23,267. Currina and Puycuine Briocxs, F. Malton, 
Birmingham. r 
23,268. Ciiprers for the Hair, A. C. Twigg, Birming- 


ham. 

23,269. Currers for Hair Cuiprers, A. C. Twigg, Bir- 

mingham. 

23,270. Trouser Stretcuers, W. Cunliffe, Man- 
chester. 

23,271. Steam Enoines, W. E. Heys.—{Schaffer and 
Budenberg, Germany.) 

23,272. Hair Pins, F. Lacy, London. 

23,273. Spacep Sree. Sprines, G. Pattison, York. 

23,274. AUTOMATIC BRAKE for CycEs, J. C. Newsome, 
Halifax. 

23,275. RecorpInc InsTRuMENTS for Games, W. Gray, 
Edinburgh. 

23,276. Winpows, F. 8. and G. H. Willoughby and C. 
Heathcote, M: hester. 


IoxiTine FLASH Powper, E. Debenham, 





York. 

23,278. CinpER Sirter for Frre-cratrs, R. Taylor, 
Manchester. 

23,279. Cover for Tarrinc Casks, J. K. Magennis, 
Glasgow. 

23,280. Fastentncs for Garters, W. E. Patterson, 
Birming! 

23,281. Braxg, W. 8. Crook, Bristol. 

23,282. ADVERTISING, G. Smith and A. E. Broome, 
Manchester. 

23.283. Friction Ciutcnes, J. Houston and R. C. 
Mathewson, Glasgow. 

23,284.’ Puttey Wseers, J. Houston and R. C. 
Mathewson, Glasgow. 

23,285. Troieys, 8. Parry, Derby. 

23,286. Ti:trna Cycie Sgats, G. Salter and C. J. 
Holdship, Birmingham. 

28,287. ACETYLENE-Gas GENERATORS, W. E. Patterson, 

‘irming| 

23,288. Drivine Gear, H. Austin, Wolverhampton. 

28,289. CycLiE Stranps, J. J. Ware, Bristol. 

28,290. Crcte Stanp, W. A. Dawson, Coventry. 

—e Kyire Cieaner, S. Ramsden, Pudsey, near 

ecds. 

23,292. VARIABLE-SPEED Drivinec Gear, T. C. Field, 
Southampton. 

23,293. MuLTi-coLour Printine, L. D. Crouch, W. G. 
Mison, and F. Pendlebury, London. 

23,294. Winpow-caSEMENT Frames, J. W. Moseley, 
Manchester. 

23,295. Bepstgaps, J. Eckersley, Manchester. 

23,296. Firg-LiGHTER, T. Pearce, Bridgwater. 

— PHOTOGRAPHIC CaMERA Stanps, J. Frost, 


on. 
23,298. Propucinc Rotary Motion, W. F. Jones, 
Gloucester. 
23,299. Music-p1sc Drivinc Mecuanism, M. Lochmann, 
London. 
23,300. Drittine, E. Diehl, London. 
23,301. SrgeRING and CapsTan Gear, P. McL. Baxter, 


Glasgow. 

23,302. Firg-LicnTEeRs, W. H. Knight and R. Taylor, 
London. 

23,308. Car Couriers, C. Dutchburn, London. 

23,304. Dancine Toys, W. Gray, London. 

23,305. Esectors for Raisine Sewaag, I. Shone and E. 
Ault, London. 

23,306. GaLvaNnic BaTrerizs, C. Levetus, Leeds. 

28,307. Gatvanic Batrertiss, C. Levetus, Leeds. 

= ACETYLENE GENERATORS, E. L. Levetus, 

Ss. 

23,309. PREVENTING DamMacE to Watcugs, F. T. Won- 
nacott, London. 

23,310. WATCH-HOLDERS for ADVERTISING, W. Herbert, 


don. 
a Ensuring Sarety on Rarstways, E. Tyer, 
naon. 
23,312. WIRE-DRAWING Macuinery, C. C. Baldwin, 
New York. 
23.313. SeLr-sEaLInec Can, D. Macdonald and W. T. 
Tassie, London. 
23,314. Lirg-boat, W. P. Mulié and B. H. V. den Berg, 
London. 
23,315. Cyrcig Lock, G. Puck, London. 
23,316. ApsustTiNG Taps, C. F. Gaebert, Liverpool. 
23,317. ADJUSTABLE Screw Keys, H. F. Loos, Liver- 


pool. 

23,318. Yeast, H. Finlay, tee og 

23,319. CaNDLE Lamps, S. Russell, Birmingham. 

23,320. Sarety Apparatus for Lirts, F. W. Golby.— 
(W. Suermondt, Germany.) 

—. Staxp for CLock Movements, T. Baines, 

ndon. 

23,322. Steam Traps, H. A. T. Stoakes, London. 

23,323. Repucine VaLvgs, H. A. T. Stoakes, London. 

23,324. Puriryinc Hypro-carson Otis, J. South, 


ndon. 

23,325. ConTinvous TREATMENT of Yarn, B. G. Ermen, 
Manchester. . 

23,326. FLoors, J. Whitehead, Birmingham. 

23,327. Drivinc Mectanism, J. 8. August and J, Cohn, 


mdon. y 
23,328. DismsrectiInc Apparatus, G. C. Marks, 


ndon. 
— Waxine the Ences of Soxs, R. Schiitze, 
mdon. 

23,330. Dravcut Devices for Ventcizs, A. J. Boult.— 
(V. Wisniewski, Germany.) 

23,881. WHEEL-TOoTH CUTTING MECHANISM, J. Chapman, 
London. 

28,332. Cycies, A. Hinrichs and J. Kriiger, London. 

28,333. Motor VxHictes, A. J. Boult.—(La Socicté 
Desnoyers Freres, France.) 

23,334, ELecTricity Meters, A. Peloux, London. 

oon — J. pag ce London. 
,336. ELastic or Spring WuHe KE. H. rgan 
London. — 7 7 

23,337. Lire Rart, P. O, Sas, London. 

28,338. BOTTLE -sToPPERING Devices, C. Martin, 
London. 

23,339. ACKTYLENE-Gas Lamps, O. R. Fischer, Barmen, 
Germany. 

23,340. Maxine Horses Liz Down, E. G. Wurmbrand- 
Stuppach, jun., London. 

23,341. Criiinos, A. Elle, London. 

23,842. Brake Gear, R. Priest and W. Morrall, Bir- 
mingham, 


7th November, 1898, 


23,343. Spring Tires d RB le t 
London, = a te Fae 
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23,344. Framincs of Bicycixs, R. F. Hall, Birming- 
am. 

23.345. Game, F. E. Blanckensee, Birmingham. 

23,346. Srorune CarBipE of Ca.crum, E. 8. Bond, Bir- 
mingham. 

23 347. Sizinc MACHINES, J. T. Haworth, Halifax. 

23,348: Raistinc Nap on Fasrics, R. Sellers, H. 
Heaton, H. Thornton, and The Premier Raising 
Machine Company, Limited, Manchester. 

23,349. Parattet Vick, T. Underwood and D. Bate- 
man, Bradford. 

23,350. CarriacE Lamp, J. D. Paul, Bristol. 

23,351. Puzzues, R. J. Alpe, Birmingham. 

28,352. Or Vessets, J. D. Mellor, Bolton. 

23,353. Sprynino SILK, C. Sipman, Nottingham. 

23,354. Burctar and Frre ALarm, S. Mendel, Man- 
chester. 

28,355. Attacutne Boustgers to TABLE KNIvEs, W. 
McClory, Sheffield. 

23,356. A Novet Fork, A. G. H. Parkes and J. Hill, 
Wolverhampton. 

23,357. Boots, W. M. Sandison, Glasgow. 

23, 858. Measure Empriger, R. Stoddard, Heanor, 

ott 

23,359. “Datvinc Gear for VeLocipepEs, J. Meek, 
Coventry. 

23,360. Burit-up Cranks, W. R. Dawe, Sheffield. 

23,351. SMoKE-coNSUMING FuRNacEs, W. R. Dawe, 
Sheffield. 

23,362. Formtne Sorip FLances upon Sxarts, W. R. 
Dawe, Sheffield. 

23,363, STORING ACETYLENE Gas, H. Kinsey, ce 

23,364. Panets for Decorative PURPOSES, 
ars ollins, Birmingham. 

23,365. VaLves for Compressors, J. Atkinson, Marple, 
Cheshire. 

23,366. Nur Lock, A. Gibson, Glasgow. 


23,357. Susrarninc Bsps on Sups, &e., T. Christie, 
Glaszow. 
23,368. Fastenrinc Buiinps to Rovers, J. Rivett, 


Stockport, Cheshire. 

23,369. Gas BurNERs with Se.r-1GNiTInG AUER FiLa- 
MENT, R. Beese and A. Perlich, Berlin. 

23,370. VarporisER for Liqguip Fugit, O. Briinler, 
Berlin. 

23,371. Scprort to Cycige Seat Priuar, V. Albert, 
Colwyn Bay, North Wales. 

23,372. CoLLaPpsisLE Warer Heater, J. B. Schiifer, 
Wolverhampton. 

23,373. Prix Jornt for Wink Broocugs, W. W.S. Cowles 
and J. Pickering, London. 

23,374. Coverincs for Warp Hanpies, J. Boulton, 
Water Orton, Warwickshire. 


23,375. Caitpaen’s Hoor Driver, T. A. Draper, 
mdon. 
23,376. Lasour-savinc Drum Ho1st, J. Buzzard, 


naon, 

23,377. HanvuEs for TRAVELLING Baas, C. J. Behenna, 
London. 

23,378. Pomps for Compressinc Gass, 8. Puplett, 
London. 

23,379. Meta TuBinG, E. White, London. 

23,380. SrgeRinc and Pumprne StTeamsuips, P. Heffer, 
London. 

23,381. Topacco Pirgs, T. Joyner, Poole. 

23,382. MegcHanicaL Device for Screens. F. Beau- 
champ, London. 

23,383. ATTACHMENT of Bris to Boarps, C. E. Powell, 
London. 

23,38%. MegcHanism for RatLway Brakss, H. E. 
Gresham, Manchester. 

23,385. ACETYLENE Lamps, J. C. H. Moller and C. 
W. C. L. Schaefer, London. 

23,386. ALLoy for HarpENING ALumiINium, G. E. 
Bourgoin, London. 

23,387. Waist Banps, S. Lemberger, London. 

23,388. E.Lectric Arc Lamps, J. B. Reiner, London. 

23,389. Water Meters, S. Sdpy, G. Stettner, L. 
Hegediis, and 8S. Gyurich, London. 

23,390. Furnace, H. W. Miller and W. Turvey, 
London. 

23,391. Weupinc Macuing, H. W. Miller and W. 
Turvey, London. 

23,392. ARTIFICIAL TeETH, H. A. Wienand, London. 

22,393. Wuex.s, P. Bailly, London. 

23,394. Saw Hannes, R. F. Smith and F. Forch, 
London. 

23,395. Bepsteaps, F. J. Middleton and W. Molineaux, 
Birmingham. 

23,396. BooxsinpING, C. Chivers, London. 

23,397. Lamps, F. M. Lewis and The Mutual Electric 
Trast, Limited, London. 

23,398. Mrxine Apparatus, A. Biehler, London. 

23,399. Rertector Suutrer, J. Wetter.—(The E’rk- 
trizitiits-Aktiengesellschaft vormals Schuckert and Co., 
Germany.) 

23,400. AppLyina Paste to Parser, F. E. Jagenburg, 
jun., London. 

23,401. Covuptinc Linx for Cuars, &c., J. Ball, 
London. 

23,402. Frakep Maze, G. F. Zimmer, London. 

23,403. Knirrinc Macatngs, F. Blumenstein and F. T. 
Pinsion, London. 

23,404 IncanpEscsent Licutinc and Hgatina, A. Clerk, 
London. 

23,405. Cycte Lamps, N. H. Jones and E. F. Phibbs, 
‘London. 

23,406. GRAPHOPHONE BLANKS or TaBLeTs, J. Y. John- 


son.—{The Aimericen Graphophone Compiny, United 
States.) 
23,407. Grinpinec Mitts, H. Gaskell, jun.—(Messrs. 


Propfe, Germany. 
23,408. Dynamo Evecrric Macuines, W. B. Sayers, 
London. 
—, Cuasps for Boots, V. Bergman and W. G. Boyle, 
mdon. 
23,410. Exe.tostve SicgNaLLinc Apparatus, The 
Electric Fog Signal Syndicate, Ltd., and W. R. Sykes, 
mac 
23,411. Supmarmne Castes, L. L. 
London. 
23,412. Tupes, A. M. Clark.—(La Société Anonyme des 
Voiturettes Automobiles, France 
23,418. Macuines for Makino Braip, C. Demuth, 
London. 


Hartvigson, 


23,414. Tox Cures for Bicycte Pepats, E. Qurin, 
Lon ion. 
23,415. Carerie2s for Motor Cycies, C. Jarrott, 
London. 
23 416. -Bzxpine Metat, A. J. Boult.—(F. Timmermans, 
Belgium:) 
23,417. Cork Screws, A. J. Boult.—(A. B. Thom7s, 
France.) 
23,418. Woven Fapric, A. J. Boult —(A. Gebler, Ger- 
many.) 
— Beaminc Ware Wovunp, O. Hoffmann, 
ondon. 


23,420. Lamps, L. J. Steete, J. B. Maple, and J. Verity, 
London. : 
23,421. VeHtetes, C. A. A. Mongredien and F. D. 
Bernier, London. 
23,422. BotrLe for AERATEZD LiquiD, A. E. Middleweek, 
London. 
, APPARATUS for ADvERTISING, W. J. Hawkins, 
naon. 
23,424. Cycies, R. V. Thompson, C. A. Horton, and 
W. Murphy, London. 
23,425. Morpaium Fickeisen, 
London. 
23,426. Brake for Rartway Trucks, W. R. Renshaw, 
London. 
23,427. Accorpions. D. Simanok, London. 
23, ogg Corron Yarn, &c., E. Hantsch, 
On 
23, eee — for Steam Enotnes, W. J. H. Fresen, 


Compounns, R. 


23, 430. owes, W. P. Thompson.—(7. von Zueighergk, 
United States. ) 


23,431. TypEwRITING Macuines, H. J. Halle, Liver- 
pool. 
— Reapinc Macatnes, W. Birtwisle, Liver- 


pool. 
28,433. Evcecrric Arc Lamp Cvut-outs, C. Vernier, 








23,4384. Fasrentnc for Borris Stoprers, H. Heye, 


ndon,. 
23,485. Erner, O. Imray. — (The Farbwerke vormals 
Meister, Lucius, and Briining, Germany.) 
28,486. Butss for INcaANpDEsceNT Lamps, EK. Bilharz, 
mdon. 
23.437. SotpERiInc ALuninium, G. E. Bourgoin, 
London. 
23,438. Automatic Lock for Wrinpows, R. Allan, 
London. 
23,439. Umprewyas, J. B. Cuming, London. 
23,440. Composition for Fasrics, J. B. A. Grouchy, 
London. 
28,441. ComBrnaTion Boor and Trouser Howp:r, F. 
Cook, London. 
Sth November, 1898. 
23,442. SHears for Curtine Macuings, J. Bradbury, 
Braintr tree, Kssex. 
23,443. DISPENSING Composite Liquips, R. W. Vining, 


ndon. 
23,444. Joint between CyLINDRICAL Pigcgs, W. G. Pye, 


Cambridge. 
23,445. Lintnc Casks with Wax, E. H. Churchill, 
Bristol. 

23,446. Reruse Gatuersr, T. F. A. Ash, Gnosall, 


Staffordshire. 

23,447. Cuarns H. W. Miller and W. Turvey, London. 

23,448. TaHatcuinc Spear, W. Easterbrook, Cocking- 
ton, Devon. 

23,449. Rounp-anouts, J. Rip’ey and J. Robinson, 

jolton. 

23,450. Oprarninec Natura Contour, H. Garthwaite, 
Great Grimsby. 

23,451. Vatves, F. W. Paul, Glasgow. 


23,452. SHapixc and SLorrinc Macuing, G. Perry, 
Dublin. 

23,453. NumBERING Macuings, A. Partridge, Man- 
chester. 


23,454. Time Recorpers, J. and A. Dey, Manchester. 

23,455. Maxinec Paper Bacs, J. Booth and F. B. 
Crowther, Birmingham. 

23,456. SHavinc Basix, H. Christophery, sen., C. 
and H. Christophery, jun., Glasgow. 

CieaninGc Bicycite Cuarins, W. J. Baldwin, 


23,457. 
Glasgow. 
23,458. ‘*PLuckinc” Rassit Skins, T. C. Mills, 
Dublin. 
23,459. Ruppger Cusuion, W. C. Barnes and F. T. 


Harrington, Grimsby. 

23,460. Rotary Steam Enorne, F. Hamer, London. 

23,461. Sarety-pins, R, Martin, London. 

23,462. ELecrric Tramways, G. W. Bell and E. R. 
Royston, Liverpool. 

23,463. THICKENED-ENDED TusgEs, A. E. Hills, Bir- 
mingham. 

23,464. Crcte Mupauarps, J. E Robertson and R. 
Goodchild, Manchester. 

23,465. Boots, F. Chesterton, Leicester. 

23,466. Guarps for CrrcuLsR Saws, J. D. Johnson, 
Halifax. 

23,467. Rotiinc Knire Bianks, J. N. Nutt.—(A. John- 
ston, United States ) 

23,468. Drivinc Gear for AvuTo-cars, J. 
Coventry. 

23,469. Brake Lever Cup for Cycizs, J. B. Dunlop 
and A. Drew, Dublin. 

23,470. Motor, A. Grattan, London. 

23, ——— W. Schroeder and W. J. H. Carr-Boyd, 
London. 

23,472. Stoprinc PERAMBULATOR WHEELS, J. D. Saward, 
Lon on. 

23,473. BepsTgaps, J. E. —— poem. 


K. Starley, 


23,474. ComBINED Brep and Cot, A. Brown, 
Manchester. 
23,475. Brake Apparatus for VEHICLES, J. Mees, 
Stourbridge. 


23,476. Crots Bripcsgs for Borters, A. A. Mills, Man- 
chester. 

23,477. BREECH-LOADING MEcHANISM, C. B. Engels and 
W. Field, Birmingham. 

23,478. Hycrentc Fountain State CLEANSER, J. I. 
Richards, Llansamlet. 

23 479. Fork Enp for Bicyciss, J. G. Ogilvie, Edin- 
burgh. 

23,480. AUTOMATIC REGISTRATION of Sacks, F. L. Price, 
Sheffield. 

23,481. Propuction of Catcium Carsipe, J. Bastick, 


Ss. 

23,482. Grain for Brewinc Porposss, E. A. Pettit, 

Greenock. 

23,483. Frasu Licuts, 8. D. Alter and L. T. Young, 
London. 

23,484. INSTANTANEOUS STEAM GENERATOR, J. Simpson, 
Glasgow. 

23,485. An ArTiFIciIAL Horizon, J. W. Gillie, North 
Shields. 

23,486. Cycies, J. Jones, Dundee. 

23,487. Pranororte Actions, J. G. Murdcch, jun., and 
J.J. L. Furer, London. 

23,488. Steam Borter Furnace Fives, J. I. Booker, 
Leeds. 


23,489. SLrpinc Wixpow Sasues, G. C. Brown, jun., 
‘ow. 
23,490. FLax-scurcninc Macuivery, E. J. de Courcy, 
Dublin. 
23.491. Hanp-Lamrs for Roap Veuicies, J. Scott, 
ndon. 
23,492. Smoxtne Pipgs, 8. A. A Stenberg, New York. 
23,498. QuiLts, J. Spielmans, London. 
23,494. CarTRipcEs for Guns, &c., C. A. McEvoy, 
London. 
23,495. Bracket, H. Freeman. Birmingham. 
23,496. Hooxs and Eygs, F. R. Mee and A. Russell, 
Birmingham. 
23,497. ELectricaL Tramways, W. H. Merriman, Bir- 
miogham. 
a Fasteninc Necxtizs, E. Macholdt, Birming- 


am. 
23,499. Brakes for Bicycies, E. R. W. Dellbridge, 


maon. 

23,500. Dicestinc Apparatus, J. Prisley, Kingston-on- 
Thames. 

23,501. PHosocrapsus, L. F. Douglass, London. 

23,502. Means for Tuninc Pranos, F. L. George, 
London. 

23,502. E.ecrric Morors, H. H. Lake.—(H. See, United 
States.) 


23,504. Reryrorcinc Wasuers, C. H. Gray and T. 
Sloper. London. 
23.505. Vatves for Pneumatic Tires, A. Sharp, 
mdon. 
23,506. Wacon, G. Hughes.(W. J. Bond, United 
States.) 
23,507. CoMPRESSING FLEexisLE Tubes, F. Hughes, 
mdon. 


23,508. Firg-proor Buitpinos, T. Potter, Thornton 
Heath, Surrey. 
23,509. CYCLES, x. O. Augustin and A. Deutschmann, 


London. 

23,510. INSULATORS, H. H. Lake.—(A. H. Spencer, 
United States.) 

23,511. Cuiset, L. Berger and D. Glardon-Jaquet, 


London. 

23,512. Rees for Hosz, E. Cliff and L. D. Jones, 
London. 

23,513. Horstine Arparatus, H. H. Lake.—(J. F. Ward, 
United States.) 

23,514. Device for Loapinc Pistoxs, B. R. H. Taylor, 
London. 

23,515. poi yt Support for TELEPHONE RECEIVERS, 
‘a. J. Boult. —(A. Klotz, France.) 

23, ee ens Combustion Enainezs, R. V. Froment, 

23,517, "Warme-eitr Doors for Butkneaps, J. Bell, 
London. 

23,518. SHOULDER-PIEcE Guns, A. Reichwald.—(The 
Firm of F. Krupp, Germany.) 

23,519. MANUFACTURING Casks and BARRELS, A. Heslop, 


ndon. 
23,520. Curtinc Device for PaotoGraruic Prints, C. 
H. Worthen, London. 

23,521. SzcuRING TirEs to WHEEL Rims, A. T. Collier, 
London. 








28,522. Macning for Maxinc Hanpkercuiers, C. W. 

ohn, London. 

7 Puares or Biocks for Printina, G. R. Hildyard, 

ndon. 

23,524, Brusnes, Z. Tulewicz, London. 

23,525. Heatinc Apparatus, G. Seagrave and 8. B. 
Bevington, London. 

28,526. AUTOMATICALLY CLosina Doors, H. Woods, 
London. 

23,527. Srgam Enatyzs, H. E. Gamble, London. 

23,528. Prorectine Lusricant, J. Bernstein, London. 

28,529. GengeRaTING Etecrric Enercy, The British 
Thomson-Houston Company, Limited.—({C. M. Green, 
United States.) 

23,530. GENERATING Exxectric Evyercy, The British 
Thomson- Houston Company, Limited.—(C. M. Green, 
United States.) 

23 581. GeneraTING E.xecrric Enercy, The British 
Thomson-Houston Company, Limited.—(C. M. Green, 
United States ) 

23,532. Execrric Brakes, The British Thomson- 
Houston Company, Limited.(F. # Case, United 
States.) 

23,533. ELecrric Arc Lamps, The British Thomson- 
—, Company, Limited.—({C. B. Hartham, United 

tates.) 

23 534. Governors, The British Thomson-Houston 
Cemprny, Limited.—{S. H. Libby and W. B. Potter, 
United States.) 

23,535. Razor Ho.pvers, R. Haddan.—(M. Zinn, 
United States.) 

23,5386. Avromatic Macuines, P, Reiner and J. Pelzer, 
London. 

sy TURNING-OVER Leaves of Music, R. J. Ross, 

ive! . 
23,538. INpuction Apparatus, A. von Terpitz, Liver- 


pool. 

23,539. CarsuL¥-MAKING Macutngs, G. Richter, Liver- 
pool, 

23,540. INrLatina Trees, E. Brown and C. Britton, 
London. 

23,541. ConrroLtiinc Exiecrric Motors, H. Leitner, 
London. 

23,542. Osraintna Nirrocen, A. Wenck and E R. 
Besemfelder, London. 

23,543. Groovep Tiss, P. G. L. Stuhlmann, London. 

23 544. FLEexiste Rores, D. Bowyer - Smyth, 
London. 

23,545. Osrarninc Exvecrrotyric Deposit, O. P. Nau- 
hardt, London. 

23,546. MecuanicaL Casniers, E. H. Whiting, 


Governors for Gas and Fiv ips, S. Simpson, 
Cohan 

23,548. Turret Latnes, 8. Simpson, London. 
Hurdel, 


23,549. ComBingep Batu and Tus, N. F. 
London. 
23,550. ARTISTIC DecoraTion for Wa ts, E. V. Camis, 


naon. 
23,551. Prevestina the Spreap of Fire, R. Pearson, 


mdon. 
23,552. Guioves, J. P. Boulton and H. W. Alley, 


mdon. 
23,553. HanpLe-Bars for Bicycies, R. W. Stone, 


mdon. 
23,554. Rerarninc Device for Necxtigs, A. G. Lander, 
mdon. 
23,555. APPARATUS for SicNaLuinc, T. M. Thomas, 


mdon. 

23,556. SuBMARINE TeLecrapus, W. L. Wise —(A. C. 
Crehore and G. 0. Squire, United States.) 

23,557. Extractinac Fatry MAtTrTers, 
London. 

23,558. Too. Hotpgr, W. J. Ovens and W. Hanman, 
London. 

23,559. Gas Enarnus, P. Astresse, London. 

23,560. Brakes, A. W. Bevis, London. 

23.561. Lirr or Loapine Piatrorm, W. T. Rounsivell, 
London. 


C. Gruene, 


9th November, 1898. 
23,562. Uricistnc Sewace Siupos, W. R. Hutton, jun., 
Glasgow. 


22,563. STOPPRR Cover, R. von Barby, Berlin. 

23,564. Apparatus for Beatino Ecos, G. J. Beedham, 
Sheffield. 

23.565. Map and Diacram Receptac.g, A. E. Rogers, 
London. 

23,566. TaeRMomETER, S. B. McGregor, Wimborne, 
Dorsetshire. 

23,567. Wuegts, T. G. Challis and W. J. Hunter, 
London. 

23,568. SPEED-vaARYING Apparatus, J. D. Pickles, 
Halifax. 

23,569. Macuives for Dryinc Pargr, J. D. Pickles, 


Halifax. 

23,570. CvcLz Brake, A H. Frater, Horsforth, near 
Leeds. 

23,571. EXTRACTING nang aa from DIsTiILLERY 
Wasu, J. Mitchell, G 

23,572. Saxaeinc MACHINE Caseekeer, C. B Bender, 
London. 

23,573. EARTHENWARE Joints for Pipes, 
London. 

23,574. Cyci® Fittines, H. P. Trueman, Handsworth, 
near Birmingham. 

23,575. Saarr Coup inos, J. Linney and C. W. Hollis, 
Nottingham. 

23,576. GENERATING ACETYLENE Gas, F. W. Smith, 
Manchest er. 

23,577. Generator for Steam, J.G. A. Kitchen, Man- 
chester. 

23,578. Jornts for Tramway Rais, L. Cooper, jun., 
Manchester. 

23 579. Cramp for SHop-winpow Firtrinas, R. Hamil- 
ton, Glasgow. 

23,580. Boot Ponisn, A. Gray and E. 8. Cornish, 
a 

23,581. VeLocipepg Brakes, W. H. Mayo and C. C. 
Broad, Coventry. 

23,582. Jumpine Ficure-box, A. Bell and J. P. Haigh, 
Sheffield. 

23, = Cycius, E. Gibson and J. M. Glenelg, Welling- 


R. Ewing, 


op. 
23, 384. Movine Patiznts in 3ep, M. Townshend, 


Dublin 

23,585. Deas Hotper, W. P. Poynton, Penarth, 
Glamorganshire. 

23,586. DETACHABLE Cover for Basins, R. Heaton, 
Birmingham. 


23,587. Securine Toots to their Hanpves, M. Rietzes 
and J. Hofbauer, Manchester. 

23,588. Crasr3s for Waist-BeLts, T. Prescott.—(//. 
Quincke, Germany.) 

23,589. Fastener for Cottars, R. A. Deam, Man- 
chester. 

23,590. ALARM Srop SicNau, A. Rhodes, sen., and A. 

rench, London. 

. PRopvucina CineMATOGRAPH Picrvres, A. 
Darling and A. Wrench, London. 

23,592. SELF-acTiInc CHAIN Pump, A. Godfray, St. 
‘Andrew’ 's, Guernsey. 

23,598. ELECTRIC CURRENT TRANSFORMER, H. Chapman, 
Sheffield. 

23,594. DRIVING Gear, A. C. Harbeck, Glasgow 

23, 595. Cycists’ Toor Baas, F. Knight and F, Sheldon, 
Bi 


23,596. SADDLE Cups, F. Knight, Birmingham. 

23,597. ELEcTRO-DEPosITION of Meta.s, J. W. Smith 
and W. Evans, Birmingham. 

23,598. Winpow-sasH Fastener, E. C. Windle.—(C. E. 
McCay, Victoria.) 

23,599. Brusn for Cieaninc CycLe Cuains, W. C. 
Love, Dublin. 

23,600. Knke TaBuE, C. W. Egerton, London 

23,601. Stanps for Cycrgs, A. and W. o—" 
Ilford, Essex. 

23,602. "ATTACHMENTS for TIRE Pumps, W. and A. 
Hunnable, Ilford, Essex. 

23,608. VeLocirpepE Cuarns, A. and W. Hunnable, 
Ilford, Essex. 

28,604. CoIN-FREED Macutngs, P. Reiner and J. Pelzer, 


London. 








re 4 


ay Pana Lamps for Wacons, T, Rogers, 
28, 606. ‘are Va.ves for Tirxs, J. T, 

ol Ks, M. Hircock, Bir. 
28,007. Psxumaric Seats for Cycixs, R. EK, Roberts, 
23,608. CycLe Tirxs, J. Bulmer, E. Long! P 

B. Mitchell, London. oe Ne, ol 
23,609. Gas Ikons, A. G. Theed, London. 

28, 610. Tricycixs, E, Cornish, London, 
23,611. Di DiLuTEp STANDARDISED Saccuanin, J. Wilson 
’ 


28 std, PRNWOLDER,C. A. Bounevialle and G.G. Watson, 
ndon. 

23,618. PoLisHinc WHEELS, E. D. Woods, London, 

23,614. Cycie Lock, J. E. C. Stallmann, London. 

23,615. CoLourine Matrers, H. H. Lake. Farbirerk: 
Miihlheim, Germany.) ’ 

PEED-CHANGING MECHANISM 

G. Delbruck, London. 

23,6 a i aeaaaa for Corrina Nuts, J. Mecredy, 


for Moro R 


23,618. “AFFIXING Sroprers to Borrixs, A. Millin, 


28,619. Tarn, R. J. H. Fox, London. 

23,620. Pr PRINTING and Fo.pine Macuings, A. Sauvée, 

23,621. Coveno Documents, E. Sinclair, London, 

23,622. Brakss for VELOCIPEDES, A. G. Walker 
London. 

23,623. Boxts, H. Lench, Birmingham. 

23,624. Uritisation of HERrzian Rapuations, L. H, 
Walter, London. 

23,625. Vatve, W. P. Thompson.—{7The G 
‘Automobilwagenbar Gesellschast mit 
Haftung, Germany.) 

23.626. Motors, W. P. Thompson.—(The Gesellachast 
Jiir Automobilwagenbau Gesellschaft mit beschrinkter 
Haftung, Germany.) 

23,627. Motors, W. P. Thompson.—(The Gesellschaft 
Sir Automobilwagenbau. Gesellschaft mit beschriinkter 
“Haftung, Germany.) 

23,6238. Suarts, W. P. Thompson.—{(The Gesellschajt 
fiir Automobilwagenbau Gesellschaft mit beschriinkter 
Hajftung, Germany.) 

23,629, Enaink, W. P. Thompson.—The Gesellschuyt 
fiir Automobilwagenbau Oesellschast init beschriinkter 
"Hastung, Germany.) 


csellschaft fiir 
beschriinkter 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


608,969. Maxine Sream Turptne, C. A. Parsons 
‘Newcastle- -upon-Tyne, England.—Filed March 4th. 
1898. 





Claim.—{1) In combination, a plurality of screw 
shafts, a plurality of turbines and the pipes and valves 
forming the connection between the turbines to couple 
them in series in simple parallel or in compound 
parallel, substantially as described. (2) In combina- 
tion, a plurality of screw shafts, plurality of turbines 
on the separate shafts, pipe connections between the 
turbines with valves to connect them in series or in 
compound parallel, and a reversing turbine on the 


608 565) 

















shaft of one of the firet-mentioned turbines with pipe 
and valve connections thereto, the said reversing tur- 
bine running in vacuum while the first-mentioned 
turbines are running, substantially as described. (3) 
In combination, the plurality of shafts, the plurality 
of turbines with pipe connections and a reversiny 
turbine connected with one of the shafts and running 
- vacuum _when | the first-mentioned turbines are 
lly as descri 


609, 108. Sream Boixer, C. Lloyd, Chicago, Ill.—Filed 
March 5th, 1898. 

Claim.—(1) A boiler with saddle limbs extending 
from head to head thereof inclosing a fire chamber of 
like length with water tubes from a lower level of 
—_ die limb to its opposite saddle limb near its 

r level and cross tubes from the lowest edges of 
the saddle limbs, substantially as specified. (2) The 
saddle-shaped and connected double shells ax ax x 
with longitudinal and arched smoke flue between the 
water legs, extented to the an] wall n by means of 
tiles having longitudinal spiral flues, « smoke space 
g' connected with said smoke flue through said tile 








rene and ben oro smoke flues through the water 
he boiler connected with said chamber g', 





se etantially as 8 fied. (8) A boiler with saddle 
limb arched exten from ae end to head end there- 
of inclosing a fire like length, with water 
tubes from a lower lever of each saddle limb to its 


posite saddle limb near its upper level, removable 
stay rods at prose, end of said tubes and manholes at 
r ends of saidtubes —— “amagend and said 
y rods, substantially as specified 
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. COMPRESSION OF STEAM IN ENGINES. 
ON THT (it ECONOMICAL IN PRACTICE ? 


Tus is & question not easily answered. Like other 
doubtful points of practical science, the problem cannot 
be satisfactorily so ved unless the reply is based on the 

ults of trustworthy experiments, an of these there are 
se few. Theoreticall , compression within certain limits 
very doubtedly economical, but there are several factors 
hich greatly affect the results in practice. Such are the 
= sing effects of cylinder condensation, the temperatures 
‘ the internal surfaces touched by the steam, number of 
i ansions, and condition of the clearance surfaces, 
whether clean or dirty. The time occupied per stroke in 
decimals of a second must also be considered. Another 

int is the degree of compression used, whether com- 

Jete, that is carried up to the initial pressure of the 
admission steam in the cylinder, or half or one-quarter 
this pressure. As with every cylinder there is a most 
economical cut-off for a certain speed, so to this cut-off 
should correspond a particular degree of compression 
giving the best results. In other words, we ought to know 
what is the most suitable compression for a given engine, 
under a given set of conditions. Whether a steam jacket 
is used or not, and if used, whether it is filled with live 
steam from the boiler or with steam at a lower tempera- 
ture, will influence the results, as also the relative dryness 
of the steam. g . ’ 

Belgian excperiments,—A discussion has lately been 
started in the Revue de Mécanique upon this subject, and 
Professor Dwelshauvers-Déry, of Liége, a trained and 
excellent experimenter, has aera in that periodical 
the results of various careful trials made by him. The 
Professor starts with Zeuner’s axiom that “‘ with complete 
expansion the effect of complete compression is to annul 
the injurious influence of the clearance space.” It was to 
verify this proposition that he undertook his experiments, 
and he arrived at the conclusion that Zeuner in enunciat- 
ing it had not taken into account the important effect of 
the cylinder walls. The horizontal engine on which his 
trials were made was single-cylinder, non-condensing, 
double-acting, with 12in. cylinder diameter, and 23° 6in. 
stroke. The barrel and covers had jackets, but steam 
was not used in them during the trials. Three sets of 
experiments were carried out under these conditions at a 
speed of 45 revolutions per minute, the steam being cut 
off atone-tenth. In the first no compression was used, and 
indicator diagrams with a square corner were obtained. 
In the second the exhaust valve closed and com- 
pression of the steam began at seven-tenths of 
the return stroke, compressing the steam up to 
about three-eighths of the initial pressure in the 
cylinder. In the third set the valve closed at six-tenths 
of the return stroke, compressing the steam practically 
to initial pressure. With the latter degree of compression, 
the increase in consumption of steam was 57 per cent., as 
compared with no compression. Further trials were then 
made under the same conditions at a speed of 60 revolu- 
tions per minute, and a loss of 64 per cent., or a correspond- 
ing increase in the consumption of steam per horse-power 
hour was verified. The admission steam was at a tem- 
perature of 200 deg. Cent., or 45 deg. Cent. of superheat, 
and at 80 lb. pressure per square inch. 

These results appear to contradict the theory usually 
held, namely, that conipression is economical, and tend, 
if correct, to prove that the higher the degree of com- 
pression the less the economy. To Professor Dwels- 
hauvers the figures obtained seemed to show beyond 
question that compression in a cylinder is actually 
wasteful. This reversal of hitherto-received opinion he 
attributes wholly to the influence of the walls. It is true 
that if compression is complete the cylinder will be at a 
relatively high temperature, and will, by imparting heat 
to the fresh steam coming from the boiler, diminish con- 
densation and loss of heat during admission. But in 
order to convey this heat to the entering steam, the walls 
must during compression withdraw it from the exhaust 
steam remaining in the cylinder, and partial condensation 
will be the result. A higher degree of compression means 
a smaller diagram of work, and less power for the same 
cut-off and speed. 

Criticism.—This view has been severely criticised in a 
succeeding number of the same Revue by Professor 
Boulvin, of Ghent University, who is also a distinguished 
experimenter. To maintain, contrary to the general 
opinion, that compression, instead of contributing to the 
economy of the engine, is wasteful, is certainly a very 
startling proposition, and it is not surprising that it has 
caused protest. It is difficult indeed to reconcile Pro- 
fessor Dwelshauvers’ experiments with the fact that in 
the best types of modern engines a moderate degree of 
compression is nearly always used, and that such engines 
are noted for their economy. It will be observed that 
the engine was non-condensing, but neither this nor the 
very slow speed will suffice, in our opinion, to account for 
loss due to compression. 

Professor Dwelshauvers’ explanations of this loss are 
critically examined by Professor Boulvin, with the help 
of the entropy diagram, in the use of which he is so 
eminent a master. He begins with the pertinent remark 
that if so great an advantage be proved for non-com- 
pressing engines, compression in steam cylinders should 
disappear from engineering practice. Discussing the 
results from the entropy point of view, M. Boulvin uses 
the indicator diagrams plotted to a scale of entropy and 
temperatures in the usual way, and proves graphically 
that, if the clearance be filled with steam compressed to 
initial pressure, its influence will, as Zeuner says, be 
annulled. From these entropy diagrams he draws two 
practical conclusions as to the effect of complete com- 
pression, if expansion be also complete. First, it 
“ prevents loss due to imperfect utilisation of the steam 
admitted into the clearance in non-compressing engines ;” 
and, secondly, it diminishes the effect of the walls. 
Coming next to study the actual engine, Professor Boulvin 
considers its arrangements to prevent leakage were 
unsatisfactory. No diagram, he says, whether of entropy 


or pressures, will show leakage from the cylinder, but in 
view of the extraordinary results obtained by Professor 
Dwelshauvers, he does not hesitate to say that leakage 
from the valves must have taken place. It is hardly 
necessary to follow his arguments, or to insist further on 
this point, since Professor Dwelshauvers’ reply, in a later 
number of the Revue practically admits it. A leak- 
age, he says, was verified in the flat exhaust valve, but 
he considers that it is immaterial whether “the heat 
during the return stroke is carried off by a leak of the 
steam, or by convection from the metallic casing of the 
cylinder.” 

To check his results, Professor Dwelshauvers undertook 
a fresh series of trials in March, 1898, on the same 
engine working condensing. The steam cut-off was kept 
at one-tenth. During the tests the exhaust valve was 
closed first at nine-tenths of the return stroke, and 
the steam compressed to about one-tenth the initial 
pressure; next at six-tenths of the return stroke, 
and the steam compressed to about three-tenths 
of the initial pressure; and lastly, the valve was 
closed at four-tenths of the return stroke, and the 
steam compressed to one-half the initial pressure. 
It was not found possible to work condensing without 
any compression. The speed was throughout forty-seven 
revolutions per minute, and there was no steam in the 
jackets. The steam was moderately superheated as 
before, and the superheat was maintained during com- 
pression. To each series of experiments a diagram is 
appended in the original, showing the quality of the 
steam per stroke. In the condensing experiments, with 
compression at nine-tenths of the stroke, the consumption 
of steam was 23°1 lb. per metric horse-power hour, with 
sixth-tenths compression it was 24:1 lb., and with four- 
tenths compression 27°9lb. Thus the trials showed that, 
when compression was increased from nine-tenths to six- 
tenths of the exhaust stroke; the loss was 3°7 per cent., 
and when it was increased from nine-tenths to four- 
tenths the loss was 22°5 per cent., as compared with 
practically no compression. In view of these facts the 
Professor considers that, whether an engine be worked 
condensing or non-condensing, to compress the steam 
in the clearance causes a diminution in the economy. 
In both cases the greater the compression the greater 
the loss. 

American experiments.—To verify or refute these 
experiments, other trials on compression in a cylinder are 
much required. The Americans appear to have carefully 
studied the question. A series of good tests was carried 
out.at the Stevens Institute, U.S., by Professor Jacobus, 
and are described in the “ Transactions” of the American 
Society of Mechanical Engineers, vol. xv. A 50 nominal 
horse-power, single-cylinder, double-acting, non-condens- 
ing, non-jacketed engine was provided with a special 
valve for varying the compression. The tests were 
undertaken to determine, other conditions being the 
same, the influence of compression on the steam con- 
sumption, or the relative economy obtained with different 
ratios of compression. The small leakage from the 
valves at rest was previously ascertained by separate 
tests. No experiments were made to determine it with 
the valves in motion, but the loss was so trifling that it 
was neglected. The clearance space was rather large, thus 
reducing the available compression, cylinder diameter 
10in., stroke 1lin., steam pressure 72 lb. The engine 
worked at 250 revolutions per minute, that is a speed more 
than five times greater than that of Professor Dwels- 
hauvers’ engine. The power was absorbed by a brake, 
and indicator diagrams were taken every five minutes. 
The quality of the steam was tested in a Barrus steam 
calorimeter, and the exhaust steam measured from a 
surface condenser. Three sets of experiments under the 
above conditions were made, all at a constant cut-off of 
one-fourth of the steam stroke. In the first series com- 
pression was carried to the initial cylinder pressure, and 
the consumption of steam was 37°9 lb. per indicated 
horse-power hour. In the second set the steam was 
compressed to two-thirds the initial pressure, and the 
consumption, other conditions being the same, was 
36°7 lb. In the third series, with compression to five- 
eighths of the initial pressure, 34°8 lb. of steam were 
consumed per indicated horse-power hour. The indicator 
diagrams obtained with these different degrees of com- 
pression are given in the original report. The steam, as 
shown in a separate table, was nearly dry. Care was 
taken that the work on the engine was always constant, 
as Professor Jacobus was of opinion that ‘a small varia- 
tion in the work done causes a greater discrepancy in the 
results than the difference between the economy at full 
and for partial compression.” 

The reader will be struck with the fact that these three 
tests, with very varying degrees of compression, do not 
practically differ. They appear to prove that for either 
equal amounts of work produced, or for equal points of 
steam cut-off, the cushion steam in this engine should 
not, in order to obtain the best economy, be compressed 
to the initial pressure in the cylinder, but to some lower 
pressure. It will be seen also that these good and 
careful tests do not at all bear out those of Professor 
Dwelshauvers, who contends that compression is waste- 
ful, and should be avoided. 

Professor Barr, United States, is of opinion that “with 
extremely light loads and a non-condensing engine, a 
suitable degree of compression is found to produce a gain 
in economy,” but this does not alter the conclusions of 
Professor Jacobus. With the ordinary loads in daily use, 
and with his engine running at 250 revolutions per minute, 
and at one quarter cut-off, the latter maintains that there 
was a very small gain in economy for a given power, in 
compressing the steam to a pressure lower than the 
initial. When the steam pressure is constant, and the 
cut-off varied to produce the same power, the gain is so 
small that it may be neglected. 

Other experiments.—Another interesting series of tests 
on the same question were made in the United States by 
Professor Carpenter on a single-cylinder Corliss engine, 





non-jacketed, non-condensing, with Yin. cylinder diameter 


and 36in. stroke. The cut-off of the steam was main- 
tained uniform at 21 per cent. of the stroke, and the 
steam pressure by gauge was about 701lb. The steam 
valves were previously tested for leakage. Compression 
was effected at 11°5, 25, and 85 per cent. of the return 
stroke. The weight of steam used per hour per indicated 
horse-power was 31]b. with the smallest compression, 
31°3 1b., with 25 per cent. compression, and 31°7 Ib. at 
35 per cent. compression. In other trials the compres- 
sion was varied and made to regulate the speed of the 
engine, the governor being off. With a compression 
pressure of 201b. above atmosphere the consumption of 
steam was 43°7 lb. per indicated horse-power hour ; with 
1201b. compression it fell to 35lb. of steam. These 
experiments are, however, as yet too few in number to 
allow us to draw definite and practical conclusions from 
them ; but we may say that in many of the best and most 
economical engines working either condensing or non- 
condensing, compression up to a certain point is always 
used, and this is the case also with locomotive engines. 

German experiments.—A series of valuable experi- 
ments was made in 1888 and 1889 by Professor Doerfel, 
of the Technical High School at Prague. The object 
kept in view was not only the effect produced on the 
economical working of the engine by varying the com- 
pression of the steam, but also by jacketing, leakage, 
quality of the steam, and other conditions. The engine 
tested was a double-acting, single cylinder, horizontal 
condensing engine, with Corliss valves, 21°8in. cylinder 
diameter, and 49°2in. stroke; the barrel was jacketed, but 
not the covers. The speed varied from 54 to 58 revolu- 
tions per minute, and the engine was used for driving a 
mill at Prague. Particulars and tables of results will be 
found in Zeitschrift des Vereines deutscher Ingénieure, 
vol. xxxiii., page 1055. Indicator diagrams were taken 
every fifteen minutes, and special attention was paid to 
the Corliss valves, to ensure that there should be no 
leakage from them, both valves and pistons being tested 
and found perfectly tight. 

To draw conclusions on compression from these 
experiments, let us compare them as nearly as possible 
under the same conditions of jacket, cut-off, speed, 
compression, &c. 

We will first take two sets of experiments, both with 
steam in the barrel jacket, but one experiment of each 
set with considerable, and the other with very little 
compression :— 

With Steam in Jackets, 
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Here, with compression to about one-half and one-fifth 
of initial pressure, all other conditions being equal, we 
have practically the same results, but they work out 
slightly against higher compression :— 


With Steam in Jackets. 
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Here, with compression up to one-half and one-fourth 
the initial pressure respectively, the result under other- 
wise similar conditions is slightly in favour of higher 
compression. 
Comparing next experiments with no steam in the 
jackets, we get :— 

With no Steam in Jackets. 
21 57°6 16s 2. WO... £6... 59 2: 2S 


29 54°3 Bs 2n e316... F5 . RS 
Here, with compression greatly increased from one-fifth 
to two-thirds ithe initial pressure, only slightly more 
economical restilts are obtained. Working with or with- 
out steam in the barrel jackets, these experiments seem 
to prove that there is neither gain nor loss by high 
compression. No experiments without compression 
were made. With the lesser compression the exhaust 
valve closed at 13$ per cent. before the end of the 
exhaust stroke, with the higher compression at about 
50 per cent. The author appears to consider that the 
main advantage of compression is due to the quiet 
working of the engine. These experiments may be use- 
fully compared with those of Professor Dwelshauvers- 
Déry, as they were made on a somewhat similar engine 
running at about the same speed. 

In many engines there is, quite independently of com- 
pression, a mechanical advantage in having a cushion of 
steam at each end of the stroke, to act as akind of spring 
and deaden the shocks. Sucha cushion can be obtained 
either by compressing the exhaust steam, or by what is 
termed “lead,” that is, allowing the fresh steam from 
the boiler to enter the cylinder before the end of the 
exhaust stroke. 

Conclusions.—The result of these trials seems to be that 
a certain amount of compression is desirable and 
economical. When steam is compressed itis maintained 
at a higher temperature for a greater portion of the stroke 
than when no compression is used. The amount of com- 
pression and the degree of economy will vary consider- 
ably with different types and sizes of engines, tempera- 
ture of the walls, and cut-off. The extent of clearance 
surfaces will also have an influence. With any engine 
there is always a particular cut-off giving the maximum 
economical results, and the same law probably applies to 
compression. Therefore it cannot be looked upon as waste- 
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ful, but there is probably little or noeconomy. More experi- 
ments are, however, greatly needed, ard it is essent‘al 
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that all valves and pistons should be previously tested 
for leakage. Itis very desirable that some of our many 
competent professors should take up the subject experi- 
mentally, and make exhaustive tests with the various good 
engines of different types at their disposal, keeping all the 
conditions constant except the degree of compression. 








THE WORKSHOPS OF THE JAPANESE IMPERIAL 
RAILWAYS AT KOBE. 


Since the articles by our Special Commissioner on 
the subject of ‘Modern Japan” appeared in THE 
ENGINEER, we have been inundated with all sorts of 
inquiries as to matters relating to that part of the world. 
Among the questions raised by several of our correspon- 
dents was, ‘“‘ Why was it that your Special Commis- 
sioner, who dealt so fully with most of the engineering 
features in Japan, and who gave great prominence to 
railway matters in particular, omitted to write a detailed 
description of some of the large railway shops in that 
country ?” 

Our answer to that is, that the railway shops in Japan 
are not as up-to-date, either in their arrangement or mate- 
rial, as are the railways themselves ; and that our Special 
Commissioner confined himself in his articles solely to 
subjects which were striking in themselves, or interesting 
for purposes of comparison with Western methods. 

The railway workshops in Japan at the present day 
are not strikingly well arranged, not strikingly well 
managed, not strikingly well equipped, and do not 
give any very striking results. One finds better railway 
workshops in a number of countries which are far 
less advanced in their methods than Japan; but 
then in those places such shops are invariably under 
European management; whereas those in Japan have 
not had an executive foreigner in their management for 
several years past. Consequently comparisons would 
be unfair. 

However, bearing in mind the very large amount of 
plant that has been purchased for such shops, a great 
deal of which is already out there, and more of which is 
on the way, and as it is reasonable to suppose that in 
two or three years’ time several new and splendidly 
equipped railway works, now building in Japan, will have 
been completed, it may interest our readers to have a 
few particulars of the Government shops at Kobe, at 
which place, says our Special Commissioner, the most 
valuable, if not the most extensive work of this sort has 
been carried on since railways came into being in the 
Land of the Rising Sun. 

It will be remembered by those who followed the 
articles on “‘ Modern Japan” that it was at the Kobe 
Works that the first tentative locomotive building in the 
country was carried on. On those occasions the loco- 
motives were from the designs and under the eye of Mr. 
Trevithick, the chief engineering adviser to the Imperial 
Japanese Railways. 

We therefore give below some notes relating to these 
shops which. were taken by our Special Commissioner for 
his own use at the time of his investigations on the 
spot :— 

Itis evident that the Kobe shops were never laid down 
according to any very definite plan, or if such has been 
the case, the preconceived notions of their originators who 
laid them down have become quite obliterated. Con- 
sequently, the visitor to-day can form no coherent theory 
as to the original guiding principles which eventually 
brought about the arrangement which one now sees. 

Though not quite so chaotic or extensive as the chief 
works at Tokyo, the Kobe Works are suffering to a very 
marked degree from the ruling defect which characterises 
most engineering works in Japan. They are overgrown, 
and have become distorted and out of shape in con- 
sequence. But these works are, I think, the best of their 
sort in the country; and will be, until the fine modern 
shops of the Japan Railway Company, situated a little 
to the north of Tokyo, have been completed. The Kobe 
shops spread over a great deal of ground, which is of 
triangular shape, and the work is mainly carried on in 
eight large buildings. The first of these is about 160ft. 
long by 126ft. wide, and is divided into three sections. 

The centre shop, with a clear width of, say, 30ft., is 
used as a fitting shop. It has a line of rails down the 
centre of its length, on either side of which are the vice 
benches. 

On each side of the fitting shop are erecting shops, 
with a clear width of about 43ft. Down the centre of 
each is a line of rails without a pit, to serve as agangway, 
on either side of which are parallel lines of rails with pits, 
on which the engines undergoing repairs are placed. 
Wide archways in the partition walls practically convert 
the building into one shop. 

The next building is a corrugated iron machine-shop, 
140ft. by 120ft. It is well filled with machinery, and 
stands about 50ft. from the western wall of the last- 
named building. 

The motive power in this department is supplied by 
two horizontal engines, an arrangement which proves of 
advantage when only a portion of the machinery is 
required in overtime work. The space between the 
adjacent ends of the two buildings is occupied by an 
engine-traversing table. The relative position of these 
buildings is good. 

Immediately to the north of the machine shop, and 
parallel with it, stands a brick building 140ft. by 40ft., 
which serves as a commodious though not very con- 
venient painting shop. 

Thirty or forty yards north of the painting shop is the 
railway carriage building department, contained in a 
building 200ft.long by 140ft. wide. Here about a third 
of the space is devoted to wood-working machinery of a 
now somewhat antiquated pattern, it is true, but of a 
good quality, and the rest is devoted to the erection of 
the carriages, and the making of their accessories in the 
way of fittings. 


with, occupies a brickwork structure measuring 130ft. 
by 40ft. 

The smiths and boilermakersare housed in a corrugated 
iron building, 300ft.long by 60ft. wide, which lies parallel 
with the carriage and wagon shops, and about twenty 
yards north of them. This shop is provided with one 
3-ton and two 10-cwt. steam hammers, the large hammer 
having a re-heating furnace in convenient proximity. 

At the west end of the smith and boilermakers’ shop is 
a small building 60ft. square, which contains plate-bend- 
ing rolls, punching, drilling, and nut and bolt-making 
machines. The building is very badly placed relatively 
to the rest of the shops, as also is the aforementioned 
smith and boilermakers’ shop. 

The general stores lie westward of the workshops, in 
one corner of the triangular space which forms the 
works’ compound. 

About 1200 men in all capacities are employed at the 
Kobe workshops. In quoting our Special Commissioner’s 
notes, as above, our object is to put on record some 
particulars of what he considers to be most representa- 
tive of the original railway works of Japan; not only for 
the purpose of satisfying our numerous inquirers on this 
subject, but because we think that some day they will 
serve for purposes of forming an interesting comparison 
with those well-arranged and properly-equipped modern 
establishments on modern lines which are in process of 
formation in connection with the rapidly-extending rail- 
way system of Japan, and in various parts of that 
Empire. 








THE FRENCH NAVY. 





Tue recently strained relations between this country 
and our neighbours across the Channel have naturally 
awakened the French to the importance of putting their 
navy in order, so that they may not be obliged in the 
future to submit to the ‘ humiliation” of taking orders 
from what even the most influential journals are now 
calling ‘ the traditional enemy.” If the French have 
climbed down with a very ill grace over the Fashoda 
incident, it must be confessed that they were largely 
intiuenced in doing so by the representations of M. 
Lockroy, who was fully convinced that the fleet would 
not exist long after the opening of hostilities. The 
Minister of Marine believes that he is a sort of heaven- 
sent genius who can alone put the fleet upon something 
like a war footing ; and he will doubtless make the most 
of the recent troubles to induce his countrymen to grant 
the necessary funds for carrying out his vast programme. 
At the moment when hostilities with this country 
appeared to be imminent, an unusual activity was 
noticeable at the French arsenals. This may or may 
not have been a reply to the preparations made on this 
side; but the French Government objected that there 
was nothing abnormal in these movements, since they 
were merely part of the programme, and would have 
taken place inany event. Judging from the movements 
of the ships, the object of M. Lockroy is to form a purely 
defensive squadron in the Channel and create a rapid and 
powerful fleet in the Mediterranean, where it will be 
necessary not only to protect the French coast line, but 
also the littoral of the North African colonies, which 
would be in danger of falling into the hands of the enemy. 
Moreover, no other policy would be possible in the pre- 
sent state of the navy. The fleet may be roughly 
divided into two classes—the fast and slow battleships 
—and it would obviously be unwise to create a squadron 
composed of the two categories, since the speed would be 
limited by that of the slowest vessels. Again, the fast 
battleships, with their big fighting tops, are practically 
helpless in a heavy sea ; they roll terribly in the northern 
waters, and it is not always possible to use their guns. 
The slow vessels, on the other hand, are mostly of an 
older type, but are said by French experts to be good 
fighting machines. They are therefore better suited for 
defensive than offensive work, and their proper place is 
evidently in the protection of the northern coasts, while 
the fast battleships and cruisers may be utilised to greater 
advantage in the Mediterranean, where the seas rarely 
cause so much rolling as to put the guns out of action. 
The fleet, however, is far from monopolising the 
attention of M. Lockroy. During his recent tour of 
inspection he has carried out important changes in the 
arrangements for coast defence. He has removed the 
head-quarters of the Channel Squadron from Cherbourg 
to Brest, much to the disappointment of the inhabitants 
of the former place, who will never forgive the Minister 
for reducing Cherbourg to the level of a second-rate port. 
He is pushing on the works for fortifying Bizerta, which 
promises to become one of the most formidable strong- 
holds of the Mediterranean ; but, like Santiago, entrance 
is gained by a narrow channel, and presents the same 
chance of being bottled up by anenemy. M. Lockroy 
intends to create a torpedo station at Rashgoun, and 
give some protection to Corsica by fortifying Bonifacid, 
though this port, which is very open, can only afford 
shelter toa small number of cruisers. All these works 
will be put in hand as soon as possible, pending his 
arrangements for carrying out a chain of coaling stations 
in West Africa, Indo-China, the West Indies, and else- 
where. The Minister appears to have every confidence 
in his ability to find the money for carrying out his great 
programme. Until recently he would scarcely have 
dared to ask Parliament for a heavy addition to the grant 
which is now being spread over a number of years; but 
after the late scare there is no telling how the country 
would welcome a proposal to make further heavy sacri- 
fices for the navy. In any event, the Minister can still 
fall back upon his scheme to sell the enormous State 
domains for the re-constitution and strengthening of the 
fleet. The forthcoming discussion upon the navy 
estimates therefore promises to be of unusual interest. 
During the past week Admiral Fournier, of the Mediter- 
ranean Squadron, theAdmiral of the Channel Squadron, and 


the order of the Minister, and they had a long 
upon the methods to be adopted for protecting the 

and fitting out the fleet. It was decided to arm = 
for sea thirty vessels that had been kept in reserve d 
many other mysterious precautions are to be takes 
M. Lockroy evidently means that nothing shall be ae 
ing in the equipment of the fleet in the event of anothe, 
crisis taking place. Or is he about to follow again in ¢ -e 
steps of the British Admiralty, whom he has taken ag . 
model, and make an experiment in mobilisation ? . 
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TRADE IN THE FRENCH COLONIEs. 


THE statistics of the trade with the French colonies durin, 
1897 are not of a nature to inspire much exhilaration omen 
the colonial party on the other side of the Channel, who in 
their new born zeal to build up a “Greater France,” us 
ready to sacrifice everything in order to add a few square 
miles of marsh land to their over-sea possessions. The exports 
of French goods to the colonies were less than a fifth of the 
aggregate total to other countries, and apart from Algeria 
which stands easily first, and Tonkin, the colonial trade jg 
utterly insignificant. It is indeed impossible that it should 
be otherwise. The whole economic policy of the French is to 
keep the trade of the colonies in their own hands. A few 
instances will suffice to show the unfair means which they 
adopt to attain this end. After the conquest of Madagascar 
one of the first acts of General Gallieni, when he had pacified 
the country with the sword, was to withdraw the mining ang 
other concessions that had been accorded to British subjects 
by his predecessor, M. Laroche. A small army of prospectors 
went from South Africa to Madagascar in the hope that they 
would be allowed to look for the gold which was believed to 
exist in the island. Despite the formidable mining laws 
which gave preferential treatment to the French, the foreign 
immigrants were quite willing totry their luck, but were forced 
to return home when they found how many difficulties were 
being placed in their way. British a were not 
wanted in Madagascar. Then the French Government sought 
to monopolise the trade of Madagascar for France by putting 
up a wall of prohibitive tariffs, but the natives had been 
accustomed to buy Manchester prints and other English 
goods, and the English traders continue to do a satisfactory 
business. Finding that the tariffs were of no use in keeping 
out British manufactures, General Gallieni adopted another 
expedient, and “advised” the nativesto purchase nothing but 
goods of Gallic origin. The natives understood the force of 
this “advice,” and meekly followed it, with the result that, 
according to letters recently received from Madagascar, there 
is no longer any market for British goods, and even English 
merchants have been obliged to take up the representation of 
French manufacturers. What is the result of this exclusive 
policy? The mining industry, which was looked upon at one 
time as likely to rival that of the Transvaal, practically does 
not exist, and the trade, since the French took possession of 
the island, has not undergone the slightest development. 
With regard to Algeria, we have often been told by Frenchmen, 
that “were it a British colony Algeria would be one of the 
richest countries in the world.” And yet despite its situation, 
which practically makes it a department of France, the trade 
of the North African colony is of very small growth, and it is 
only during the past twoor three years that any serious attempt 
has been madeto systematically exploit the resources of Algeria. 
No big capital is going into Algeria, because French capitalists 
will not interest themselves in colonial undertakings, and 
when British companies have attempted to work the mines 
and build railways they have been told to go elsewhere. The 
experience of Messrs. Jacobson, who were deprived of their 
valuable concessions in the rich phosphate mines of Tebessa 
in order to satisfy the colonial party in the Chamber of 
Deputies, is too well known to be insisted upon. The inhabi- 
tants of Bona protested vigorously against the expulsion of 
the British company, who had spent a considerable sum of 
money on the laying down of a railway, and the development 
of the phosphate deposits, to the great advantage of Bona, 
which was thus rising into a flourishing port; but the local 
authorities had to give way at the bidding of the colonial 
party, which was ready to sacrifice the interests of the 
colonists themselves to its principle of the “‘ French colonies 
for the French.” If we go to Tonkin the same thing is 
observable, though in a less degree, because the enlightened 
policy of M.de Lanessan did much for the prosperity of the 
Indo-Chinese possession. It is probably for this reason that 
he was re-called ; in any event he secured the enmity of the 
home colonial party. Even now English capitalists are 
unable to secure concessions of any kind in Tonkin, though 
they have often been invited to supply capital to French 
concerns which are now at a standstill through want of funds. 
It is hardly necessary to add that English capitalists are not 
so foolish as to supply French companies with money when 
they are not permitted to have the slightest voice in its 
expenditure. While the French thus adopt an exclusive 
policy in the over-sea possessions, what do they give the 
colonists in return? Not a free market at home for their 
goods, but a prohibitive tariff which shuts out the sugar from 
Martinique and Reunion, so that it shall not enter into 
competition with the native product. It is not surprising 
that our Gallic neighbours should look with melancholy upon 
the annual trading returns, and wonder how it is that their 
colonies are not so prosperous as the British. 








MonsTER TraINs.—Our attention, says the Engineering News, 
has been called to the fact that the heavy grain train hauled cn 
the New York Central by a single locomotive recently, and noted 
on page 257 ofour last issue, was notnearly as heavy as the coal train 
hauled from Altoona to Columbia, on the Pennsylvania Railroad on 
August 9th last, and noted in our issue of August 18th. As both 
of these trains were of phenomenal size, however, we have tabulated 
the principal particulars concerning each below :— 
New York 


Pennsylvania. Central. 
Number of cars 130 oz 81 


Weight behind tender, tons 5,212 8,478 
Freight carried, tons .. .. 8,692 2,000* 
Distance hauled, miles .. 161 ee 140 
Time consumed .. .. .. 17 h, 18 min. .. 12 h. 55 min. 
Average miles per hour Pa .. 10°8 
Locomotive .. .. .. .. Consolidation . Mogul 
Weight on drivers, Ib. e 186,000 123,000 
Driver, diameter, inches .. 56 ; 57 


Cylinders, inches ... 23h x28. 20 x 28 
* Obtained by estimating the average weight of grain at 50 Ib. per 
bushel. 

It may be noted that the Pennsylvania train made the run from 
Altoona to Harrisburgh at an average speed of ten miles per hour. 








The foundry, in which both iron and brass are dealt 


the Maritime Prefect of Brest, went post haste to Paris at 


The maximum grade on this section was 12ft, per mile. 
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———— 
SIR JOHN FOWLER. 


Nov. 25, 1898 


By the death of Sir John Fowler the world has lost a great 
one of the greatest indeed. He expired on Sunday, 
the 20th inst., at Bournemouth, at an advanced age. He 
yas born on July 15th, 1817, at Wadsley Hall, near Sheffield. 
. seventeen he was apprenticed to Mr. J. T. Leather, a 
hydraulic engineer, who did a good deal of water supply 
work in Yorkshire. 
h Mr. Leather, but when he left him he went for two 
o Mr. Rastrick, who was getting out plans and con- 
tracts for a London and Brighton railway. Leaving Mr. 
Rastrick, he returned to Mr. Leather, and became resident 
engineer 0D the Stockton and Hartlepool Railway, and he 


ongineer 


wit 
years & 


was subsequently engineer, manager, and locomotive superin- | ; é ) 
| going so far indeed as to stipulate for a five years’ apprentice- 


tendent of that line. At this time he was only twenty-six 
years of age. 

that it is evident that he possessed bodily and mental 
energy in no small degree. He was a tremendous worker. 
He soon found that the little Stockton and Hartle- 
oo! line did not afford him sufficient scope, and he 
Parted as a consulting engineer when the railway mania 
was at its height. Young Fowler was besieged by clients, 
and it is worth notice that the greater number of the 
schemes with which he was associated were carried out. A 


mere list of these schemes will give an idea of the magnitude; 


of his operations. The original ‘‘ Underground” or Metroj 
politan Railway, the St. John’s Wood Railway, the Victori 

Station and Pimlico Railway, on which the first railway 
bridge was built over the river Thames in 
London; the Edgware, Highgate, and 
London Railway; the Manchester, 
Sheffield, and Lincolnshire Railways ; 
the Oxford, Worcester, and Wolver- 
hampton Railway; the Severn Valley 
Railway; the Mid-Kent Railways; the 
London, Tilbury, and Southend Railway ; 
the Great Northern and the Southern 
and Western of Ireland Railways; the 
Much Wenlock Railway, and its exten- 
sion east and west; the Great Eastern 
Railway Extension in Cambridgeshire 
and Essex ; the Isle of Wight Railway ; 
the Launceston and South Devon Rail- 
way; the Moreton Hampstead Railway ; 
the Weymouth and Portland Railway ; 
the Wellington and Cheshire Railway ; 
the Millwall Docks; and works for the 
improvement of rivers and estuaries, 
and the reclamation of lands from the 
sea, are among the works in the carrying 
out of which he took a leading part. 
The Metropolitan Railway was for 
yarious reasons the most important work 
that he carried out up to 1862, and that 
which added most largely to his reputa- 
tion. The general history of the working 
of that line has been so fully and recently 
set forth in our columns that it is not 
necessary to say much concerning it now. 
The carrying out of the scheme involved 
much more than engineering skill, and 
Mr. Fowler showed of what stuff he was 
made in the Committee-rooms of the 
Houses of Parliament. His skill, tact, 
and thorough knowledge of his subject, 
bore fruit, and the success of the line 
is the best possible testimony to the 
soundness of his judgment and the 
accuracy of his forecasts. 

It was impossible for so able a man to 
restrict the field of his operations. He 
was called in as an expert to report on 
the whole railway system of India, He 
fought in the battle of the gauges, and 
India owes him a debt of gratitude in 
that by his exertions a gauge of 3ft. Gin. 
instead of 2ft. 9in. was secured for the 
minor lines. He went to Egypt for a 
holiday, and as a result he became cor- 
sulting engineer to the Khedive and the 
Egyptian Government. He suggested 
and planned a portion of the Soudan 
Railway since carried out by Lieutenant 
Girouard and the Sirdar. Indeed, the 
difficulty is not to name works on which 
he was engaged, but to suggest any im- 
portant engineering undertaking with 
which he had not todo. If not the most 
important, certainly the most promi- 
nent and obvious work of his life was the construction, 


in partnership with Sir Benjamin Baker, of the mighty | 


Forth Bridge, a work so well known and already so fully 
described in our columns that it suffices merely to men- 
tion it here. The Forth Bridge brought Mr. Fowler a 
baronetcy, Great Britain’s recognition of the service he 
rendered by linking England and Scotland yet closer to each 
other, | That was in 1890, when Sir John was seventy-three. 
But his considerable age brought him little rest, and he has 
taken a more or less active part in various recent works, such, 
for example, as the City and South London, the Waterloo and 
City, and the Central London Railway. 

It was not until he had attained the age of eighty years 
that his health began to fail, and after all his death was in 
no way expected. 

The whole career of the man teaches us 
lesson. Heé owed nothing of his success to technical educa- 
tion; of college lore he had none. He had scarcely any 
Precedent to fallback upon. He had few competent men 
togive him advice. Text-books may be said to have been 
non-existent for him. Such a career is the despair of those 
Who hold the theory that the engineer must be a product of 
education. Fowler destroyed all such propositions. It is 
quite true that there are multitudes of engineers who have 
been taught, and who do their work simply because they 

ave been taught; but these men cannot make engineering 
history—for that we must have genius. Men like Sir John 
Fowler are, indeed, a law unto themselves. It is impossible 
to over-estimate the supreme importance of what we must 
term the “all-roundness” of the really great engineer ; he 
Seems to know everything and do everything; he deals with 
men as he does with materials. The masterful sense of his 
own competence - carries him through difficulties which 


a most important 


We do not know how long he remained | 


He knew so much, and knew it so well, | 


From « photograph hu 





could never be surmounted if he did not believe in himself | 
with a faith founded not in conceit of his own merits, but 
on the certain knowledge that he can do what he under- 
takes to do. There are not lacking those who affirm that 
modern systems of training turn out, not engineers, but 
machines, We do not believe this. In all ages, at all times, 
certain individuals will go to the top, as well in spite of 
training as because of it. But the century will be lucky 
that can produce even half a dozen men of the mental calibre 
of John Fowler. 

The great engineer did not lack honours. 
LL.D., as well as K.C.M.G. 
tution of Civil Engineers in 1866. His presidential address 


He was an 


| was mainly devoted to the education of engineers, and it 
| may be regarded as a standard treatise on the subject. 


He 
knew exactly when and where substantial aid could be 
given to the young engineer by books and professors, but 
from first to last he regarded practical training as essential, 


ship to follow three years of technical college education. In 
1850 Sir John Fowler married Elizabeth, daughter of Mr. 
James Broadbent, of Manchester, and he is succeeded in the 
baronetcy by his son, Mr. John Arthur Fowler, born in 1854, 
who was educated at Trinity College, Cambridge, married in 
1878 Alice, daughter of Sir E. C. Bayley, and is J.P. and D.L. 
for Ross-shire. 








SOUTH WALES RAILWAY AND DOCK BILLS. 





ContTraky to expectation, and in some instances to prior 
announcement, the parliamentary programme of the South 
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SIR JOHN FOWLER, BART., 


LL.D., K.C.M.G. 


Wales Railway and Dock Companies is to be of a moderate 
and even of an unusually ordinary character. So far as the 


| coming session is concerned, the Private Bill Committees will 
| not be troubled with any of the sensational projects which, 
| during recent years, have made Westminster appear a de- 


tached portion of the Principality; while, at the same time 
they exhibited all the Glamorganshire Railway corporations 
in @ condition of internecine warfare. Whether this result— 
so welcome to shareholders, so disappointing to parliamentary 
counsel—is the result of a compact, and a compact that fore- 
shadows a still closer union of interests, must be largely a 
matter of conjecture. All that is certain is that there have 
been conferences in London between representatives of the 
former protagonists, and that the chief causes of contention 
during the past half-dozen years have for the moment dis- 
appeared. The severe losses the railway and dock companies 
suffered through the five months’ strike would be sufficient 
in themselves to dictate a policy of prudent expenditure just 
at present. Butthen last session, and in the sessions before, 
it was strenuously urged that the more important of the 
works proposed were the essential complements of existing 
systems, required for the development of the railways and 
docks, as well as by the increasing demands of freighters and 
shippers for larger accommodation and quicker facilities of 
despatch. It was stoutly argued on the other hand, by each 
set of promoters as against the others, that the schemes, in 
every case but their own, were invasions of a neighbour’s 
prescriptive or pre-empted territory, and that South Wales, or 
primarily Glamorganshire, was amply supplied, on the whole, 
with railways and docks, if only their directors could be 
brought to work together. A railway map of the district would 
probably incline a disinterested outsider to adopt the latter 
view. At any rate, the withdrawal of the contentious plans, 


He was President of the Insti- | 


| tious. 





en bloc, for at least another twelvemonth, cannot be regarded 
as @ mere coincidence; and an agreement of any kind between 
the whilom warring hosts will be favourably interpreted in 
many quarters as the precursor of a more friendly, more 
profitable, and more permanent arrangement in time to come. 

The Taff Vale Bill is the most noteworthy for its omissions. 
It no longer raises the question with the Cardiff Railway as 
to the charges for handling traffic on the Bute Docks sidings, 
or with Barry over the 23rd clause of the latter company’s 
Act of 1888, governing the rate per mile of coal carried by 
the Taff to the Barry junctions at Havod and Treforest. 
More significant still is the abandonment of the Windsor 
Dock, which has been twice submitted to Parliament, and 
twice rejected by the House of Lords. So recently as the 
last half-yearly meeting of the Taff Vale shareholders, it was 
stated that the plan would be persisted in. The preliminary 
and parliamentary expenses, it was stated, were borne by the 
promoters, as an independent company, and involved no 
charge on the Taff Vale exchequer. The dock was wanted, 
it was repeated, to meet the exigencies of the Taff Vale 
traffic, and enable that company to compete with the Cardiff 
Railway and its aggressive incursion into the Taff Vale 
spheres of influence “up the hills.” Some months later it 
was semi-officially made known that the Windsor Dock Bill 
would be acknowledged and pressed forward by the Taff Vale 
itself, and no longer in the guise of an independent under- 
taking. But towards the eleventh hour the situation was 
reconsidered. Last half the Taff Vale had to “pass” its 
dividend, and the loss of traffic owing to the strike makes the 
outlook of the present half-year far from hopeful for holders 
of ordinary stock. Neither the hour nor the financial position 
are propitious for the prosecution of great dock works, esti- 
mated to cost something like a million sterling. So the 
Windsor Dock is dropped—it is necessary, 
perhaps, to add, for the present. A pro- 
posal to enlarge the Penarth Dock, by 
reclaiming part of the foreshore of the 
Ely River—it is impossible to extend the 
water area on the land or westward side 
—is reported to be in contemplation, 
and for that it is understood that an 
Act of Parliament will not be required. 
For the rest, the Taff Vale Bill is mainly 
confined to details, except for the pro- 
posal to purchase the Clydach Vale Rail- 
way—a short mineral branch giving freer 
access to the pits of the Cambrian Col- 
lieries Company. 

The abandonment of the Windsor 
Dock is accompanied by, and is possibly 
the explanation of, a considerable modifi- 
cation in the plans of the Cardiff Rail- 
way. There is no mention of the pro- 
posed new line from the Bute Docks to 
Newport, which would have run parallel 
with the Great Western main line; or of 
further extensions of the Cardiff Com- 
pany’s railways into the Rhymney 
Railway, where it had been anticipated 
that it intended competing with Barry, 
and effecting a junction with the Brecon 
and Merthyr. The conversion of the 
Merthyr and Aberdare canals, of which 
the Marquis of Bute is the almost exclu- 
sive owner, was one of the proposals 
most stoutly fought for in the sessions 
of 1898 and 1897, and as the Cardiff Rail- 
way has power to make a line nearly up to 
Pontypridd, it was regarded as certain 
until the last that it would seek to carry 
its railways through the pit-lined valleys 
of the Taff and the Cynon. As was 
pointed out in these pages last year, 
that would have been a positive chal- 
lenge to the Taff Vale, and, if carried 
out, a formidable onslaught on its 
receipts and fortune. The northward 
advance, however, has been abandoned 
in the present Bill, which is mainly 
confined to seven connecting links fcr 
the better service of the Docks; forr 
short branches to be jointly constructed 
as authorised by the Great Western 
Act of 1896; the abandonment of five 
little branches sanctioned by the Cardiff 
Railway Act of 1898; and customary 
clauses for extension of time, diversions, 
the deepening of certain cuttings, and 
the acquisition of additional lands. In 
this connection it may be remarked 
that there is no trace in either of the 
South Wales Bills of the reputed inten- 
tion of the Great Western, or one of 
the local lines, to take over the Ponty- 
pridd, Caerphilly, and Newport Railway, a costly hobby of the 


| late Sir George Elliot, and now in the possession of the 


Alexandra (Newport) Docks Company, which is believed to be 


| disinclined to continue the unremunerative passenger traffic. 


The Barry Railway Bill also is conspicuously unconten- 
It renews the application for power to establish or 
assist in establishing a line of steamships, for which its low- 
water entrance, its pier, and the new pontoon works, lend 
the port especial advantages. It wants additional lands for 
the greater development of its expanding property, and 
authority to create new capital for the purposes of the Act. 
The Vale of Glamorgan Railway, of which the Barry has a 
perpetual lease, likewise asks for further capital powers to 
construct a temporary line while the faulty Porthkerry 
Viaduct is under repair. The Barry Bill makes no reference 
to the earlier proposal to convert the perpetual lease of the 
Vale of Glamorgan into a corporate fusion, although at the 
last meeting of Barry shareholders amalgamation was spoken 
of as a measure not to be long deferred. When Barry 
undertook to lease and work the auxiliary line in perpetuity, 
it guaranteed 4 per cent. upon the capital stock, then about 
£480,000. Since that time the line has been doubled, in 
anticipation of the large mineral traffic from the Llynvi, 
Garw, and Ogmore Valleys, a coal area larger than that of 
the Rhondda Valley, and capable in time of yielding five 
million tons per annum, most of which would be shipped at 
Barry Docks. But within two months of the opening of 
the Vale of Glamorgan, just a year ago, one of the piers of 
the yiaduct showed dangerous signs of subsidence, and 
mineral traffic was arrested from that date until now. The 
duplication of the rails and the partial reconstruction of the 
viaduct involve a large expenditure—it is put as high as 
£250,000; and although the Vale of Glamorgan subscribers 
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contend that the holders in perpetuity should bear the charg’, 
the Barry directors do not accept the responsibility, and 
have further caused it to be known that the condition of the 
finances of the lesser line compels them to indefinitely post- 
pone the question of fusion or amalgamation. It had to be 
said a year since that the Rhymney Valley was the objective 
point of the jealous rivals. It remains so now, and there are 
200,000,000 tons of coal, by geological measurement, 
awaiting the employment of the necessary capital and the 
requisite engineering science. But the collateral valleys of 
the Llynvi and Ogmore, especially the Vale of the Garw, 
appear to be challenging the Rhymney in their promise of 
productivity. One of the extra Parliamentary statements is 
that the Great Western Railway has given to the Cardiff 
Railway Company running powers from the Bute Docks to a 
junction with the Great Western lines through the Llynvi, 
Ogmore, and Garw valleys. Some such arrangements could 
b2 made without an Act of Parliament; but it would mean 
that a slap in the face had been given to the Barry line, to 
the Vale of Glamorgan, and to the ambitious projects of the 
Port Talbot Railways and Dock. 

The most demonstrative of the South Wales measures 
awaiting Parliament comes from the Port Talbot Railway 
and Docks Company. This youthful corporation, whose 
directors claim that it is destined to rival Barry as time goes 
on, has made remarkably rapid progress with its dock and 
entrance lock—450ft. long, 60ft. wide, and 26ft. 6in. depth 
on dock sill. Its railways tap the same rich district as the 
Vale of Glamorgan was to have served, and, like Barry, its 
lock is availabl> at all tides. It now desires to increase its 
passenger traffic accommodation, and with that object asks 
that the Great Western Railway shall be required to adapt 
its Garw brarch so that the Port Talbot Company may exer- 
cise its running powers for passenger conveyance between 
Pontycymmer and Blaengarw under the Act of 1894, orin default 
of that not being done within a prescribed time, that the Port 
Talbot Company shall be empowered to construct and main- 
tain “at the cost of the Great Western Railway ” the neces- 
sary sidings, approaches, and signals, kc. The Bill proposes a 
number of deviations, and further, to extend the limits of the 
port and harbour ; to constitute the company the Port and 
Harbour authority, and to enable a Pilotage Board to be esta- 
blished. As compared with the other South Wales applica- 
tions and their evident effort to avoid corflict, the Port 
Talbot Bill promises to be one at least of the fighting sort of 
other days. 








THE CYCLE SHOWS. 





For the first time in their histories the Stanley and the 
National Cycle Shows are being held this yearsimultaneously. 
They opened on last Friday and will close to-morrow—Saturday. 
Whatever doubt may have existed respecting the advisability 
or otherwise of the new arrangement, it would appear that the 
clashing has not in any way reduced the number of exhibitors 
or diminished the public interest, and we are glad to be able 
to report that, notwithstanding the depression which has been 
felt in the cycle manufacturing industry during the past 
season, it has not had a deterrent effect upon the quality of 
the machines shown; indeed, the reverse seems to have 
resulted, due no doubt to the temporary relaxation of pressure 
of business. As regards the prices of cycles, a number of firms 
have made reductions on last year’s lists, but on the whole 
there does not seem to be much alteration of the price of 
the highest grade machines, although there appears to be a 
tendency to produce an inferior article to sell at between £10 
and £11, The Stanley Show this year has reached its twenty- 
second anniversary, and every available foot of space which 
the Agricultural Hall at Islington presents was taken up 
some weeks before the date of opening, nearly 400 stands 
being the result. 

As was only to be expected, novelties every year become 
fewer in regard to the general design of bicycles, and inven- 
tors have now to turn their attentions to minor details for 
scope for their ingenuity. The design of bicycle frames 
appears to have settled down into one fixed pattern. As 
driving gear, the chain still holds the field, the chainless 
machine not having made the advance which one was led to 
anticipate would be the case last year. The reason for this 
is not far to seek. The chain lends itself more readily to 
comparatively inexpensive work, whereas bevel gearing —the 
almost exclusive driving mechanism of chainless machines 
depends for its noiseless running on the most delicate and 
accurate workmanship in the cutting of the teeth, hardening, 
and securing perfect alignment. In other words, the chain 
is flexible and bevel gearing is not. Makers seem to be 
giving more attention to brakes than formerly, and the 
number of clutch brakes operating on the hub of the back 
wheel is almost legion. These are generally operated on 
one of two methods, either by “back pedalling,” whereby 
after the slack of the underside of the chain is taken up a 
pull is exerted on a clutch, generally of a modified pawl-and- 
ratchet wheel pattern, or by hand, through the medium oj 
rods and levers, or flexible connections. Another modification 
of the chain-driven machine which is claiming the attention 
of makers is that in which the movement of the pedals may 
be arrested without stopping the progress of machine. This 
is also effected in several instances by modified pawl-and- 
ratchet devices brought into play by back pedalling. W: 
are glad to see that there is a growing tendency to build | 
bicycles with larger chain wheels and pinions, thereby re- | 
ducing the friction of the chain. Another very considerable 
tendency, the advantages of which are not so apparent, is 
the use of chains with very small links, and, consequently, 
considerably more teeth on the wheels. It is claimec 
that this brings about much easier running, but it does not 
seem quite certain that the reduction to jin. pitch, a’ d 
din. or ;';in. wide, allows of sufficient material to satisfy ihe 
demands of safety. 





One of the most interesting machines on view at the 
Stanley Show, although not entirely novel, is the Northfieet 
cycle, which is worthy of a brief description. This bicycle | 
introduces an unusual method of applying power. The 
cranks, which moved up and down through the arc of a circle, 
instead of being attached to a toothed chain wheel, as in the 
ordinary bicycle, have a lever arm along which the chain or 
strand is adjustable; thus the gearing may be varied through 
four or five stages from the equivalents of 60in. to 130in. with- 
out affecting the length of the stroke. On the rear axle, in- 
stead of the usual gear wheel, there is an excentric pulley on 
each side of the wheel. The driving strands—the substitutes 
for the chain—connect the cranks to these excentric pulleys, 
which form part of a friction clutch within the hub. Pressure 
on one pedal not only moves the machine forward, but at the 
same time pulls up the other pedal, placing it in position to 





act in its turn. The excentric pulleys on the back hub form 
one of the most novel and important features of the new 
machine ; their function is to effectively vary the application 
of the power during each stroke. A powerful roller brake on 
the rear wheel is applied by pressing both pedals downwards ; 
thus, in coasting, the pedals not only act a3 foot rests, but by 
a little extra pressure the brake may be instantly applied. 
It should be pointed out that to change the gear it is not 
necessary to dismount, as the alteration can be effected 
either by the foot or by a cord attachment operated from the 
handles. 

Amongst variable speed gears a new mechanical movement 
is exhibited by Mr. J. Favets, of Hatton-garden. It differs 
from other bevel gears in that the driving, instead of being 
circular, is of an elliptical form, thus making the cranks 
move at variable speeds according to the number of teeth 
engaged. On one side of the conical or smaller wheel the 
teeth are carried up nearer to the intersecting point of the 
two cones. These extended teeth gear with the teeth on the 
short radius of the elliptical wheel, the shorter teeth on the 
pinion engaging with the longer radius. Other teeth of 
graduated length gear with similar teeth on the larger wheel, 
the immediate result being that while the smaller wheel 
makes two complete revolutions, the larger shaft only makes 
one. It follows, therefore, that one of the wheels must run 
at a variable speed, the two extreme speeds being proportional 
to the longest and shortest radius of the elliptical wheel. 
The object of this gear is to do away with ‘dead centre,” 
and to equalise the power exerted by the rider over a con- 
siderable portion of the arc traversed by the pedal. The 
crank is attached to the axis of the large wheel, and, when 
descending, the larger radius of the ellipticai wheel is in 
action, and the rider is able to exert his full power. The 
smaller radius becomes engaged when the crank gets to the 
centre, resulting in a quicker movement, and a slower one 
when in the best position for the rider to drive it. 


Palmer’s Shipbuilding and Iron Company have devised, in | 


connection with their bicycles, a new design of folding 
handle bar, whereby the width of the machine can be reduced 
to practically the overall dimension from face to face of the 
pedals. This arrangement will commend itself to the rail- 
way companies, as machines with this attachment can be 
stowed away in much less space than usual. The handle bar 
is pivotally fixed to the upright, and secured by a screwed 
thimble with milled surface for screwing up by hand. The 





TRENCH TIRE—SECTION 


Trench pneumatic tire, of which we give a section, is attract- 
ing considerable attention. This is a tubeless tire, secured 
without wires, which does not require a valve, the pump 
being simply inserted through the lips, which close auto- 
matically by the pressure when the process of inflating is 
completed. It is claimed that this tire can be adapted to 
any existing type of rim. 

In the motor car section the Daimler Motor Company has 
an extensive exhibit of carriages, vans, and omnibuses, the 
mechanical feature of which are now well known. The 
Motor Manufacturing Company shows carriages of the 
Bollée and De Dion types. 


The National Show at the Crystal Palace, held under the | 
auspices of the Cycle Manufacturers’ Trade Protection Asso- | 
Of cycles there | 
are about 300 exhibitors, whose contributions number abvut | 


ciation, is the seventh display of the kind. 


2000; and, besides the many stands on which these are 
shown, the exhibition comprises over a hundred stalls replete 
with accessories. One of the most attractive exhibits is the 
new Dunlop tire. 

The 1899 tire- for as such it is generally spoken of 
to the uninitiated will have but one altered feature: 
the outer cover on the tread will have a modified basket 


pattern surface, with which will be combined circum- | 


ferential ridges, asa further precaution against side slip. But 








NEW DUNLOP TIRE 


the more essential improvement in this tire for next season's | 


riding is the replacement of the single 13 B.W.G. steel 
wires by which the covers are secured in the rim by a thin 
wire taken three times round, as shown in the accompanying 
engraving. The reason which has led up to this modifica- 
tion, we are informed, are that with the old arrangement there 
has been some difficulty in making an absolutely trustworthy 
weld of the thick wire, the strength of the joint being less 
than one-half that of the wire itself. Added to this the 





————- 

rocess of annealing incidental to brazing has 
cies somewhat soft at this point, so thal then aoe 
to remove a cover from the rim there has been a liabilit 2 
permanently bend the wire out ofshape. With the triple ss 
of thin wire the strength at the joint will be reduced — 
comparatively small amount, as the thinness of the wire ca 
allow the joint to be made by twisting together ang alte 
wards ‘‘soft-soldering” the ends. It will be noted that 
circumferentially the wires will be still inextensible pe 
hence the cover will be as secure on tho rim as with the 
earlier pattern, and the edge of the cover will be thinner, 
owing to the wires lying one on top of the other. This latter 
feature, it is claimed, will render the cover not only more 
easily attachable and detachable by reason of its additional 
flexibility, but also there will be less possibility of nippin 
the inner tube. 8 

The same general features as above enumerated characterise 
the exhibits at the Crystal Palace. Small pitched chains 
larger wheels, accompanied in some cases by longer cranks. 
irrespective of the build of rider; variable speed and power 
gears, excentric cranks, rear-wheel hub brakes, loose 
running wheels, and acetylene gas lamps, form the 
leading points of interest amongst the bicycles. As regards 
machine tools, the leading exhibit is that of Messrs. Alfreq 
Herbert, Limited, Coventry. To barely enumerate the labour. 
saving appliances on this stand would occupy more space 
than we have at our disposal. The tools are generally of g 
high-class finish, and are suitable equally well for cither 
engineers or cycle makers. 

Further reference to the shows, and particularly to the 
machine tool exhibits, must be held over till a future issue. 








Tue INstirvrion OF Civil ENGINEERS.—The following gentle. 
men have been reported to the Council as having passed the 
October Examinations, held at the Institution :—For Studentship ; 
Messrs. C, A. Angwin, Cardiff; V. Bayley, Bromley, Kent: 
F, Bullivant, Oldham ; H. R. Disley, Manchester ; A. E. Drown, 
London; EK. G. Faber, Brighton; C. F, Franks, London: 
C. Garnett, Settle; H. J. Garricch, London; G. H. Harrissop. 
Rock Ferry ; C. I. Hutton, London; C. Johnston, Stockport : 
G. L. Jones, Shifnal ; T, J. McDonald, Derby ; H. T. MacLeod, 
Westward Ho; E. W. Moore, Blackpool; R. V. W. Mostyn, 
Tendon; C. C. Paterson, London; D. L. Serpell, Plymouth; 
F. J. Tyley, Weston-super-Mare ; H. H. 8. Upton, Hove; A, y, 
Venables, London. For Associate Membership: H. G. V. Adler, 
Johannesburg ; N. M. Bell, Glasgow; H. F. Bigge, St. Albans: 
F. H. Blaine, London; A. P. Cameron, Hampton-on-Thames : 
C. L. Cartwright, London; F. Clark, London; H. W. Clothier, 
Sale; H. Collingridge, Entield; C. A. Cunnold, Birchington ; 
W. Daniel, Morecambe ; P. H. Dawe, London ; A, Dixon, London; 
A. M. Duke, Old Charlton; E. G. Faber, Brighton; A. H, |, 
Graham, Birmingham; P. N. Hooper, London; W. Kk. Kay, 
Irlam ; A. C. Kelly, London; J. A. Knight, Bradford ; W, W, 
Larmer, Portrush ; R. P. Lawrence, London ; RK. Mansel, Pieter- 
maritzburg : W. Middleton, Chelmsford ; T. O. Mullings, helms. 
| ford ; E. B. B, Newton, Eccles ; H. E. O’Brien, Horwich ; P. M, 
| Pritchard, Liverpool ; J. F. J. Reynolds, London; R, A. Ryves, 
| Twickenham ; L. 8S. Simpson, London ; H. W. Standen, London; 
| J. S. Whitaker, Ilkley ; R. MacDonald Wilson, Bristol; F, }), 
| Workman, London. 
| HIGHLAND LocHs AND ELeEcTRICAL ENgeRGY.—Now that the 
| application of water power to the generation of electricity has 
| been successfully introduced in the Highlands of Scotland through 
the utilisation of such falls as Foyers, there seems to be a strong 
movement towards capturing the power latent in lochs, streams, 
and falls in these regions, and harnessing them to purposes of 
utility and gain in the way of electrical generation. Measures 
| have just been taken to incorporate a company for the purpose of 
| providing a water power and electrical generating station or 
| stations about the head of Loch Leven near Ballachulish. Shortly 
stated, it is proposed to divert the waters of Loch Ericht, which at 

present have their outtlow through Loch Rannoch, and thence as 
an effluent of the Tay into the German Ocean, by conveying them 
| across the watershed of Scotland and discharging them into the 
| head of Loch Leven, and forming there an extensive system of 
| water power for the generation of electricity. The parliamentary 
| notice giving details of the works to be carried out in pursuance of 
| the scheme, published in a recent issue of the Edinburgh (azette, 
points toa large undertaking indeed. It involves over a dozen 
separate a of aqueducts or conduits, connecting various 
streams and lakes, and the formation of embankments, dams, and 
weirs, for impounding the waters, and raising the level of several 
lakes besides that of Ericht. Whether the water power and the 
electric energy resulting at the head of Loch Leven is to be 
utilised for works in the near vicinity, or whether the electricity isto 
| be conveyed further than that locality, either by wires or by charging 
accumulators, does not as yet seem to he determined, the power 
| asked for meanwhile being simply to ‘‘develope, produce, generate, 
store, supply, and sell water power and electrical energy.” 





| 


H.M. Geyspoxt Dwakr.—The gunboat Dwarf, notewerthy in 
respect of features which specially adapt her for river service in 
our Eastern possessions, was launched from the stocks of the 
| London and Glasgow Engineering and Shipbuilding ('ompany, 
| Limited, Govan, on the 15th inst. She isa sphon-arenghs twin- 

screw wood-sheathed steel gunboat, having a length between per- 
| pendiculars cf 180ft.; length overall, 187ft. 6in.; breadth over 
| sheathing, 33ft. When loaded she will draw 8ft., and have a dis- 
| placement of 700 tons. The upper and lower decks are completely 
| plated with steel and made water-tight, and all the openings have 
| water-tight covers. The upper deck is sheathed with teak, and the 
| lower with Dantzic deals. The space below the lower deck is 
| wholly occupied by the magazines, shell-rooms, gunners’ stores, 
| electric store, commander’s and warrant officers’ stores, &c., each 
| space being a separate water-tight compartment. Between tho 
| lower and upper deck, forward and aft of the machinery casings, 
| are the quarters respectively for the crew, petty officers, chief 
| officers’ and commander. Owing to the fact that the vessel is to 
| be employed mostly in hot climates, everything has been donc to 
| ensure a good supply of fresh air by means of skylights, fans, 
windsails, ventilators, &c., and the wood sheathing on the outside 
| of the ship has been carried right to the upper deck further to 
| protect the officers and men from ‘the effects of the sun on the bare 

plating. The stern of the vessel has rather a novel appearance, 

the breadth of the deck being carried well aft, and the lower part 

of the hull has been arched on each side in the wake of the pro- 

pellers, thus giving as much deck space on the lower deck as on 
| the upper. The stem, stern frame, rudder, propeller brackets, are 
| all of phosphor bronze ; in fact, the fittings are all similar to what 
| is put in the larger cruisers. ‘The engines and boilers for yropul- 
| sion are of the ‘‘ express” type for moderate powers, and consist 
of two sets of triple-expansion three - crank engines and two 
water-tube boilers. The diameters of the cylinders are, llin., 17ip., 
27in., by 16in. stroke. The boilers, which are by the builders, are 
of the Yarrow type, built for a working pressure of 2501b. reduced 
to 215 lb, at the engines. The heating surface is 4000 square feet and 
the grate surface 80 square feet, e boilers have been made of 
| ample size, so that wood fuel may be used. The Dwarf will be 
' armed with one 4in. quick-firing gun on the forecastle head and 
| another on a pedestal on the upper deck aft. There will also be two 
| 12-pounder qnick-firing guns under the forecastle deck, to fire 
} ight shend. On the broadside there will be two more 12-pounders 
| and six 45in. Maxims, and the masts are fitted with military tops, 
| in which are mounted four Maxims. The sister gunboat Thistle, 
| also building by the London and Glasgow Company, is well forward, 
‘and will be ready for launching shortly, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves a the opinions of our 


NERATION OF STEAM FROM THE COMBUSTION 
OF ASHPIT REFUSE, 


si,—When I saw a letter under the above heading in a recent 
sue with Mr. Wilkinson’s name attached, | expected that 
_ occupied nearly a column and a-half of small print, that 
there would be a considerable amount of really good or new 


matter in it. As long as the tter is really good it is fairly 


excusable to 
the results obtain 


: sonsidered. 
-— peace brick destructors are said to be ‘‘more or less 


tive n a sanita int of view. They are very inefficient 
respon de useful aan ae from the a eb heat.” Now, 
however efficient the plant described by Mr, Wilkinson may be in 
steam raising, it certainly cannot be effective from a sanitary 
standpoint, for it is well known that refuse cannot be burned in a 
hoiler flue without producing fume, because there is not sufficient 
complete combustion between the formation of these gases 
and fume and the cooling of them by the colder flue ae But 
if this is so, what must be the state of the gases leaving Mr. 
Wilkinson’s boiler, and carrying afterwards the moisture and 
odours derived from the damp or wet material in the drying 
chamber! Mr. Wilkinson finds fault with the drying and baking 
of the refuse on the hearth of a destructor cell ; what, then, ought 
he to say with respect to an arrangement where there is not the 
slightest chance of the vapours being consumed! It would have 
been an advantage had your readers known that the material 
treated was Harrogate refuse ; of course, the town is, as stated, a 
“North of England town,” but certainly notan average one, It would 
also have assisted your readers somewhat had the following been 
included in the letter :—‘‘ The mean temperature of the flue gases 
before passing into the revolving drying chamber was 229 deg. Cent. 
After passing through the chamber the temperature was reduced 
to 139 deg. Cent.” 

Gases entering chamber 229 deg. Cent. = 444 deg. Fah. 
» leaving ” 139 deg. Cent. = 282 deg. Fah. 

(an anyone imagine gases coming away from a boiler which is 
burning refuse, the sunpeatane of such gases being 444 deg, Fah., 
and being reduced to 282 Fah. by taking up the moisture and foul 
gases from the refuse, without being decidedly strong! Mr, 
Wilkinson may well say, ‘‘ This last process,” referring to the refuse 
drying in the machine, ‘‘ has a surprising effect on the refuse, for 
not only does it lose from one-third to one-half its weight—which 
passes up the chimney in the shape of vapour—but by reason of 
tie chemical effect of the pure furnace gases, it is completely and 
effectively disinfected and deodorised, and no smell is emitted 
from the chimney.” It would indeed be a surprising fact if the 
gases from burning refuse on a boiler grate were pure in the first 
place ; but suppose they are chemically pure, they can neither dis- 
infect nor deodorise ; and, on the other hand, supposing the 
material should have been so effectively acted upon, then really 
the gases could not have been pure. So much for the sanitary 
side of the matter. As to steam raising, if an all-round view be 
taken the results are not much better. Taking the prepared 
refuse as about 40 per cent. of the original refuse, the evaporation 
is given as 2°57 lb. of water per lb. of refuse, equal to 
3°06 from and at 100 deg. Cent.—or 212 Fah. Mr. Wilkinson then 
adds on ‘9 on account of moisture, so as to reduce the fuel to the 
absolutely dry material. He states that the material was not 
Senay dried, ‘‘as will be seen in the following analysis ;” 
then fails to give the analysis. We must therefore take 3°06 at 
and from 212 deg. Fah. as a result, and assuming that the refuse 
is burned altogether instead of being prepared, and spreading the 
3°06 over the whole per cent., the result would be something like 
1:221b, of water per pound of refuse from and at 212 deg. Fah. 
In arriving at this conclusion J have allowed no steam raising for 
the smal! quantity of combustible matter in the fine dust, believing 
that if it burns the remainder of that material and drives off the 
moisture, it wil! be all it can do. 

| may be told that I allow nothing for the heat utilised in the 
drying machine. Certainly not, because I think it quite inadmis- 
sible to allow wet, foul refuse to be churned, warmed, and stewed 
up by the low-temperature gases, however economical it may be ; 
but if we will use the waste heat for feed heating, economiser, or 
blast heating, we may reasonably claim and obtain a better result 
intheevaporation, without the risk of making the chimney top smell. 

lam surprised to find that Mr. Wilkinson should mention Oldham 
figures 3°3 1b. as exceptionally good, and ran down to the East- 
bourne figures at 9°7 lb., for these are pounds of refuse per pound 
of water ; and no doubt it will be news to some of your readers to 
hear that these figures are at least five years old. and that the 
greater part of the matter contained in his letter is the same age, 
and was part of a lecture given before the Society of Chemical 
fudustry, Yorkshire Section, on December 4th, 1893, by Messrs, 
Rawson and Smithson, and was afterwards printed. With a view 
to point vut something which has been done since that date, I 
would like to draw your attention to the following : 


Tests made at Rochdale on one Boiler and Cell, 
Jan, 15th. 


THE GE 


ed, and as given by Mr. Wilkinson, are good, all 


time for ¢ 


Mime occupied .. 2... » hours 5 hours 
Material used, refuse =... w. screened screened 
Kefuse burned, in pounds .. .. 10,192 11,536 

” ” per hour 2,088 - 2,307 
Water evaporated, pounds .. .. 25,500 PA $1,500 

” - per hour 5,100 # 6,300 

” » - pound of refuse 2°5 Ib. ‘6 2°73 Ib. 

» 9 from and at 212° F. 3°01 Ib ae 3°29 Ib. 
Total clinker, in pounds.. .. .. 8,556 ii 4,396 
Percentage of clinker .. .. .. 34°89 + 88°1 
Temperature of feed-water .. 51 deg. Fah. 92 deg. Fah 
Average steam pressure .. 112°2 Ib. eq. in. 113°9 Ib. sq. in 
Gratearea .. ., 45 sq. ft. 45 sq. ft. 


Now to compare these figures with those of Mr. Wilkinson, who 
with prepared refuse obtained :— 


Actual results, one pound of refuse. . = 2°57 Ib. water 
From and at 212 deg. Fah... .. .. = 3°06 Sa 
at, a a 50 deg. Fah. 
Steam pressure hele eh o¥joseree 57 Ib. per sq. in. 
Rochdale Results. 
January 12th—Screened refuse. 
Actual results, one pound of refuse. . “ 2°5 lb. water 
From and at 212 deg. Fah. .. wa =80l ,, 
RON. vc adits cco ck. Ge ee ae oe 51 deg. Fuh. 
Steam pressure... 112°2 Ib. per sq. in, 


January 15th—Screened refuse. 
Actual results, one pound of refuse. . = 
From and at 212 Geog. Fam... 2. os F 
51) A SE Eee 
ROO UNNI ae Get Sag igy — oy oh 118°9 1b. per sq. in. 
This refuse was not selected or dried in any way, but was 
roughly screened, but nevertheless the aenae evaporation of the 
two tests is better per pound of refuse than the test with prepared 
refuse at Ravensthorpe ; but we must not forget that while this is 
80, and the feed temperature practical the same, the steam 
Pressure per square inch is practically double in one case what it 
‘sin the other. My opinion, however, is that as a matter of choice 
refuse should not be either screened or otherwise manipulated, 
but got rid of as quickly as possible, but by all means use the heat 
obtained from the combustion of the refuse as long as you can do 
0 with advantage and without nuisance. The —t and 
drying and screening, &c., is something like picking small bits of 
coal out of the refuse, with a view to saying that on some parti- 
cular occasion 10 1b. of water was evaporated per pound of fuel by 
the use of a portion of the town refuse. Quite true, but the game 
Snot worth the candle, Under certain awkward circumstances it 


2°73 Ib. of water 


repeat it occasionally, but it is a question whether- 








may be necessary to screen refuse, but it should never be lightly 
undertaken, 

Taking, now, Mr, Wilkinson’s figures as 40 per cent. of the 
original refuse, we assumed that the combustible material in the 
fine dust just burned that commodity, and, taking the 40 per cent. 
and spreading it over the original refuse, it would give 1°221b, of 
water per pound of refuse from and at 212 deg. Fah. Now let us 
see what the brick furnace can do with the unscreened refuse as 
brought in by the carts, 

Test made with one Boiler, January 7th, 1895. 
Material burned nates unscreened refuse 
Time occupied 74 hours 





Gratearea. .. .. 45 square feet 
Pressure of blast .. Pe ae eee ljin. of water 
Feed-water temperature .. .. .. .. .. «. 52 deg. Fah. 
Refuse burned, total .. - 17,803 Ib. 

” ” » perhour.. 2374 Ib. 
Water evaporated... .. .. .. 2000 gallons 

va + per hour... .. .«. 400 - 

os pa » i of refues.. .. .« .« FOR 

’ pa - a from and at 

212 deg. Fah. 7 eo SOR. 


Average temperature of combustion chember above copper melting point 
mere 
Percentage of clinkers.. .. .. .. .. «- .. 88°6 

Temperature of flue gases, average . 390 deg. Fah. 

Average steam pressure Ib. per sq. in. .. 111 9 


Tests with tro Cells und one Boiler ; some Heat lost through leakage 
past Damper of second Boiler, 
Nov. 14th, 1895. Nov. 15th, 1895. 
Duration of test .. .. .. .. .. 6} hours -. 64 hours 
Feed temperature 52 deg. and grate area 90 sq. ft. in each test. 
Water evaporated in test boiler .. 3900 gallons -. 4320 gallons 
standby boiler 390 ,, . 2 
test boiler pr. hr. 600 aa oo, SS 
standby boiler 


” ” 
” ” 


” ” 


perhour .. .. .. xe oe ” < Ce a 
Total water evaporated .. .. .. 4200 ,, «-, GP 
2 “ per hour .. 660 a ae oe 
Average steam pressure per sq. in. 113°2 Ib. 114°3 Ib. 
Total refuse burned ,. .. .. .. 13 tons 15 cwt. 14 tons 7 cwt. 
” fe perhour .. .. 4738 lb. 4945 Ib. 
9s 2 ea per cell 2369 1b. 2472 Ib. 
Water evaporated per Ib. of refuse, 
Os 1s 6c pe eee TD ora 
Water evaporated per Ib. of refuse 
from and at 212 deg. Fah... 1°67 iz 


Taking the average of the two tests above mentioned, and deal- 
ing only with the test boiler, 632 gallons of water were evaporated 
per hour, although some heat was lost through the other boiler. 


Rochdale Tests with Unsereened, Undried Refuse direct from the 
Cart, and burned in a Brick Cell. 
January 7th, 1895. —Actual results per pound of refuse = 1°68 Ib 
water. 
From and at 212 deg Fah. = 2°02 lb. water. 
Feed temperature, 52 deg. Fah.; steam pressure, 
111°9 Ib. per square inch. 
One cell and one boiler being in use. 
November 14th, 1895.—Actual results per pound of refuse = 1°39 Ib. 
water. 
From and at 212 deg. Fah. = 1°67 lb. water. 
Feed temperature, 52 deg. Fah.; steam pressure, 
113°2 tb. per square inch. 
November 15th, 1895.—Actual results per pound of refuse = 1°47 Ib. 
water. 
From and at 212 deg. Fah. = 1°77 Ib. water. 
Feed, 52 deg. Fah.; steam pressure = 114°3 Ib. 
per square inch. 

On the last two dates two cells and one boiler were used, the 
object being to see how much could be got out of one boiler heated 
with refuse. Your readers will thus see that the result is decidedly 
better than Mr. Wilkinson calculated for the whole of the refuse. 

In Mr, Wilkinson’s case, however, the evaporation even with 
prepared refuse does not exceed 260 gallons per hour ; now com- 
pare this result and the steam pressure with the Rochdale figures. 
Just a few more figures and I have done. 

December 5th, 1895: During this test 560 gallons per hour were 
evaporated for 7} hours at the rate of 1°811b. of water per pound 
of refuse, actual results from water at 52 deg. Fah. From and at 
212 deg. Fah, = 2°187 Ib. 

December 6th test: 540 gallons per hour were evaporated for 
54 hours, or at the rate of 1°874 1b. of water per pound of refuse, 
actual results from water at 52 deg. Fah. From and at 212 deg. 
Fah. = 2°2661b. of water. 

These two tests were with unscreened refuse, and no feed-heater 
or economiser was used. As to the horse-power obtainable from 
such a supply, I will leave your readers to work it out on the 20Jb. 
basis, for the sake of comparison only. I must apologise, Mr. 
Editor, for the length of my letter, but I hope your readers will 
take the above as an illustration—out of a number—that the users 
of brick-cell destructors have been and are still very much alive— 
nor have they been asleep for the whole of the last five years—and 
the brick cel] has yet to be reckoned with, both for effective work 
from a sanitary standpoint and efficiency in steam raising in an 
engineering sense. F, J, BrookMan, 

Rochdale, November 4th. 
HOUSE CISTERNS. 

Sirn,—-By your kind permission I desire to make some remarks 
upon the random statements of your correspondent ‘‘M. R.” in your 
issue of the 18th inst., more especially sm perro to the air valve 
inconnection with our ‘‘simplex” system of water supply and storage 

-or, as we term it, the float valve—which, simple as it is, has been 
doing its work well for upwards of three years. Facts are too 
stubborn to be displaced by the cleverest imagination, when no 
real charge is proved against them ; therefore, as there is no direct 
evidence from a single witness, the air valve objects to be placed 
in the category of condemned articles simply b it is included 
in ‘‘ M, R.’s” list, but it rather prefers to go on with its work in the 
position rightly assigned to it. All fair criticism is invited by 
inventors ; ia fact, this little air valve has been laid open to this in 
its career to great profit, until there does not appear to be any real 
charge unmet, and thus overcome. In the first action of the air 
valve, namely, in allowing all the air to escape whilst the cistern is 
filling, and when full rising to its seat, thus effectually closing the 
air outlet and preventing the escape of water, ‘‘ M. R.” is good enough 
to say the valve will act perfectly. In this he is quite correet. e 
dropping of the valve away from its seat when required to do so, 
in order to admit air for drawing off the water from the store when 
the main is shut off, has been provided for, and is under control in 
this action, so that it shall perform this function effectually ; there- 
fore all cause of anxiety on the part of the consumer is removed. 
But the idea of the cistern after becoming emptied of air, and filled 
with water, again becoming mysteriously emptied of its water and 
filled with air, down to the highest draw tap in the pipe below, 
whilst the pressure remains on, requires stronger evidence than 
‘“*M, R.’s”’sayingitis so, Butleaving “‘M. R.” to enjoy his opinion, it 
might be well to state that in the upper part of the “simplex” 
cistern there is a flange from which a supply is taken to a feed, or 
flushing cistern, with the anti-back-draught ball valve. By this 
means the water is permitted to flow through the “simplex” 
cistern, producing a constant change of water, and enabling any 
air which might enter with the flow of water to escape by the same 
way. Moreover the “simplex ” cistern might be placed in the lower 
part of the house, and a supply can be taken from the top of the 
cistern to the upper part of the house, if so desired, where water 
could be drawn whilst the main is on. 

With regard to a small cottage, we might be permitted to say 
that in our judgment a cistern of twenty or thirty gallons, with 
the branch out from the be ed part to the flushing cistern, and one 
draw tap to the house, is all that is necessary. Ifa very large store 
cistern is required of the usual kind, our —— pipe system can 
now be adapted with the float valve for filling and empyting, 





attached to the bottom of the cistern, the valve being accessible 
below the bottom of the cistern, enabling the os to be covered in 
with a fibrous packing between the cover and sides of the cistern. 
This will answer many inquiries we have had. In this way the full 
pressure of the main is on at the draw taps whilst the main is on. 
November 21st. R, H. 





HIGH-SPEED AIR PUMPS. 


Sir,—In 1881 Mr. Charles Brown sent you an illustration of 
some air pumps constructed by him, and which you were g 
enough to publish at that time. If you will now reproduce that 
agp of the illustration showing two single-acting — worked 

y a T lever, which appeared some years ago in THE EN«l- 
NEER, it will no doubt satisfy your readers, as well as Mr. 
Bremner, that we have not had to await Mr. Edwards’ time for an 
air pump in which ‘“‘ one of the most important and advantageous 
features is, that there is only one set cf valves, which may he so 
situated at the top of the pump that practical experience hax 
proved there is no difficulty in renewing them whilst running at 
full speed without loss of either vacuum or water,” and also that 
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-“*the passage of the water on to the top of the bucket is absolutely 
independent of any considerations of pressure or gravity, the water 
being positively set in motion by the descending bucket and pro- 
jected through the ports at a velocity determined by the velocity 
of the bucket.” 

A pump of this construction has been running here for the last 
twelve years. It was made by Mr. Benjamin Goodfellow, of 
Hyde. 

The type of valve shown in the illustration will explain the use 
of the italics in my quotation, but will not assist Mr. Edwards 
much in his claims to be the inventor of the Brow. air pump. 

206, Gorton-lane, Gorton, Manchester, J. A. 8. DuNLop, 

November 71. 





S1r,—I see that a good deal is being made of the fact that the 
Edwards air pump forces the water from below the bucket to the 
barrel above it. But this happens in all air pumps with valves in 
the bucket, provided the clearance is small. This in no way pro- 
vides for the difficulty of getting the water under the bucket fast 
enough. If there is a good vacuum there is nothing but the 
weight of the water to make it flow into the space under the 
bucket, and I have seen a vacuum of 26in. reduced to one of 16in., 
simply as a result of putting in new stiff india-rubber foot valves, 
which the water from the condenser could not lift. Stiff foot valves 
frequently explain bad vacuums. SUPERINTENDENT ENGINEER. 

London, November 16th. 





RAILWAY SPEEDS. 


Sir,—In reading all through thislong and useless correspondence, 
itoccurs to me as a very funny circumstance that ‘‘clever amateurs,” 
save on all other subjects, seem to lose all-power of reading plain 
English when it refers to high railway s . You, Sir, have told 
us time after time that ‘‘it is against the rules and opposed to 
the practice of railway companies tomake up time.” Yet, what is 
the result? Simply more and more letters, such as that of 
““W. M. A.” page 468, for instance. Because one train is booked 
from Swindon to London in 87 minutes, I ask what has that to do 
with the man who is booked in 97 minutes? Each driver must 
keep to the booking of his own train. Does ‘‘ W. M. A.” think 
all drivers have a right to run at the speed of the fastest train ’ 
If so, ‘‘ I assert the right, &c., to disagree.” What, Sir, is the use 
of ‘‘W. M. A.” “‘ reiterating that without making up time, &c.,” 
when he knows, and you have told us, the “rules will not ailow 
it.” The Board of Trade reports are official, and the inspectors 
of the Board in all fatal cases sit with the coroner, and the verdict 
of the jury largely depends upon the speed the driver was running 
and the Rule 145a. As to the daily newspapers criticising the 
Board of Trade reports, how can they know better than the 
inspector upon the spot ’ 

However, Sir, the most astounding suggestion of all is that of 
“W. M. A.,” page 468, that we are to put questions of railway 
safety ‘‘to an ordinary season ticket-holder.” What can a 
ticket - holder know about railway working? Nothi can 
be more absurd in the opinion of A PuracticaL’ Man, 

November 15th. 

[We can insert no more letters on making up time.—Ep., E.| 








THE Dersy GoLtD MEDAL.—On the 2nd inst., the President of 
the Live 1 Engineering Society for the past session, Mr. George 
Farren, PP. M. Inst. C.E., M.I. Mech. E., had pleasure in 
announcing that the Earl of Derby, K.G., G.C.B., had been kind 
enough to present annually during his lifetime a gold medal of the 
value of £10 for the best paper read during each session. 

Royal, INsTITUTION.—The Christmas course of lectures, specially 
adapted to young people, at the Royal Institution, will be delivered 
this year by Sir Robert Stawell Ball, LL.D., F.R.S., Lowndean 
Professor of Astronomy and Geometry in the University of Cam- 
ae The subject will be ‘‘ Astronomy,” and the lectures—- 
which will be illustrated by models and the optical lantern—will deal 
with the sun, the moon, the inner planets, the great planets, shoot- 
ing stars, and new methods. The first lecture will be delivered on 
Tuesday, December 27th, at three o'clock, and the remaining 
lectures on December 29th and 3l1st, 1898, and on January 3rd, 
5th and 7th, 1899. 

YORKSHIRE COLLEGE ENGINEERING Socrery.—The third ordi- 
nary meeting of the session was held at the College on Monday, 
when Mr. Edwin E. Whitehouse, M.I. Mech. E., read a paper on 
“The Testing of Materials,” dealing, among other things, with 
samples of steel plates, iron plates, and bar iron ; the rolling of 
plates, and tests of steel. The samples of iron and steel were 
kindly lent for inspection by the Kirkstall Forge Company, the 
Leeds.Forge Company, Limited, the Leeds Steel Works Company, 
and the "onkbridge Iron and Stecl Company, Limited. An 
interesting discussion followed. Mr. J. H. Wicksteed, president 





of the Society, wasin the chair, 
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AMERICAN PADDLE-WHEEL STEAMERS WITH 
BEAM ENGINES. 
No, V. 

Ons of the earliest day boats on the Hudson River was 
the Albany, built in 1826 at Philadelphia by J. Vaughan. 
it was 207ft. long on the keel, 212ft. over all, 26ft. beam, 
and 9ft. deep in the hold, with a tonnage of 398 tons. 
The engine cylinder was 65in. by 120in., and the paddle- 
wheels were 24ft. in diameter and 14ft. wide, with a dip 
of 30in. for the floats. In 1889 its length was increased 
to 289ft., the beam was increased to 28ft., the bow was 


the ship, except for an outside promenade, and except 
for a short length in front of each paddle-box, occupied 
by a few private observation rooms or parlours, which 
may be hired by parties or families. These rooms have 
plate-glass windows reaching nearly to the floor. 

The main deck forward is but little obstructed, and 
along the sides, by the large glass windows, are rows of 
chairs and tables for smokers. The extreme forward part 
of this deck is open at the sides and has simply a railing, 
there being no waves to make a bulwark necessary, even 
with the low freeboard. The after end of the main deck 
is occupied by the dining saloon. The saloon deck is 














Fig. 27—STEAMER 


made sharper, and the stern was also improved. These 
changes resulted in an improvement in speed, and on 
September 24th, 1840, this steamer made the trip from 
New York to Albany in 8 hours 33 minutes, or at an 
average speed of about seventeen miles per hour. 

The De Witt Clinton, built in 1828, and afterwards 
enlarged, was 233ft. long, 28ft. beam at the water-line, 
64ft. wide over the guards, and 10ft. deep in the hold, 
with a loaded draught of 4ft. 6in. to 5ft. Gin. It had a 
tonnage of 3873 tons. The engine cylinder was 66in. 
diameter and 10ft. stroke. The paddle- 
wheels were 22ft. diameter and 13ft. 9in. 
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‘“ ALBANY,” HUDSON RIVER LINE 


occupied mainly by two fine saloons, handsomely 
decorated and furnished, and having sides almost entirely 
of glass above the belt line. The two saloons are con- 
nected by corridors around the engine space. Forward 
of the saloon, this deck extends right to the bow, and is 
open and uncovered, forming a pleasant place for camp 
stools, of which great numbers are provided. Aft of the 
after saloon this deck extends to the stem, and is un- 
enclosed, but roofed in by the promenade deck, so that 
passengers may sit in the open air and be sheltered from 





wide, with a dip of 28in. 

The Champlain, also a day boat, which 
was built by Brown and Bell in 1832, was 
peculiar in having two beam engines, one 
to each paddle-wheel. It had also four 
boilers and smokestacks, the boilers being 
placed on the guards, two forward and two 
aft of the paddle boxes. The steamer was 
180ft. long, 28ft. beam, and 9ft. deep, with a 
gross tonnage of 471 tons. Its regular speed 
was fifteen miles per hour. The paddle- 
wheels were 22ft. in diameter, and were 
driven at a speed of twenty-six to twenty- 
nine revolutions per minute by two inde- 
pendent engines placed side by side. Each 
engine had a cylinder 44in. diameter and 
10ft. stroke. A number of other early 
steamers were also fitted with two engines. 

The Alida was still another noted day 
boat, and had a speed record of twenty miles 
perhour. As originally built, in 1847, it was 
249ft. Sin. long on the water-line, 265ft. over 
all, 28ft. 64in. beam, and 9ft. 9in. deep in 
the hold. It was subsequently lengthened 
to 276ft., increasing its tonnage from 680 to 
741 tons. Steam was supplied by two 
boilers placed on the guards aft of the 
paddle-boxes. They had a total grate area 
of 100 square feet, carried a pressure of 
40 lb., and consumed 6000 lb. of anthracite 
coal per hour. The wheels were 382ft. 8in. 
diameter, and had thirty buckets 9ft. 6in. 
long, and 2ft. 9in. wide. The dip was 
2ft. llin., and the wheels made twenty- 
three revolutions per minute. All the fore- 
going vessels belong to the days of old, and 
are no longer in existence. 

Perhaps the most celebrated modern 
steamers of the particular type dealt with in 
this article are the boats of the ‘‘ Day Line” 
on the Hudson River, and the boats of 
the ‘Fall River Line,” on Long Island 
Sound. The latter will be described further 
on, and we shall now take up a somewhat detailed | 
description of the former. 

The boats of the Hudson River Line, popularly known | 
to fame as ‘“‘ The Day Boats,” are the New York and the | 
Albany. These make regular daily trips between the cities | 
of New York and Albany. They differ from nearly all | 
the large boats of this kind in regular service on the river | 
and elsewhere in being purely passenger boats, and | 
running a day service the whole length of the river. 
They carry no cargo at all, but only passengers and | 
passengers’ baggage, and as there is no night service | 
there is no provision for the tiers of state-rooms which 
form the superstructure of the night boats. The forward | 
and after saloons therefore extend the whole width of | 











Fig. 28—STEAMER ‘“‘NEW YORK,” 


the hot sun. Above the saloon deck, and extending 
from the stern to the forward end of the saloon, is the 
open promenade deck, on which is the large and con- 
venient pilot house, which is a feature of American 
steamers. 

Each boat has ten officers, the captain, one mate, two 
pilots, the purser, two engineers, two ticket collectors, 
and a baggage master. The crew consists of thirteen 
sailors for deck service, six firemen, three coloured 
porters, and thirty stewards, cooks, waiters, &c., making 
tifty-two in all. 

These boats run during the summer season only, and 
the time allowed for the trip is 9} hours for the entire 
distance of 150 wiles. About half an hour is consumed 


in stopping and starting at two piers in Ney York 
nk, 





Then there are seven intermediate stops, and jf we 

into account the time lost in warping alongside 

piers, tying up, getting the gang-planks out, ang ty 
i 















































passengers and baggage ashore and aboard, and alt bs 
take into account the time of making the fing] land 7 
it will probably be fair to assume a running time of cat W 

“ight, as 


hours for 145 miles clear of New York. This woujq ¢ 
an average speed of eighteen statute miles per hoy, i 
Much of the traffic is local or short-distance trati 


= 


a considerable proportion of the passengers from ¥ 
York getting off at West Point, Newburgh, or Pough 
keepsie, and either taking the south 


bound boat back to the city, or going 

the various summer resorts reached fr be 
these places. ‘The northbound ang a 
bound boats make close connection, 
Poughkeepsie. The schedule or tj : 
table is given on p. 517, but no deduction, 


have been made for the time lost at ¢) 
| various stops. In regard to ti 


schedule, it will, of course, be unders 
that it is based upon the condi 
the busiest days of the season, whe 
there is so much baggage that it takes 
considerable time to handle it at the 
various stops. Asa matter of fact the 
running time could ordinarily be we 
materially less than the schedule Pha 
and when considerable delays occur 4 
the landings higher speeds must be 
attained in order to keen up to the 
schedule and be “ on time.” 

A great deal has been said about the 
speed of these boats, and official figure 
show that they are remarkably “fast 
The ordinary service speed is nineteen to 
twenty statute miles per hour, with , 
maximum trial speed of twenty-three 
miles per hour in dead water, that ic 
exclusive of tide allowance. This les 
been erroneously stated as 23 knots, byt 
the correct figure is in miles, and for thy 
information of suspicious readers, jj 
may be explained that the length of the 
American mile is the same as that of 
the English mile—5280ft. As the servic; 
speed must be maintained with and 
against the tide, and as the tide often runs at two mile 
per hour, it will be seen that a speed of twenty two miles 
per hour must frequently be made. 

An official speed trial trip of the New York was made 
July 13th, 1887. Mr. Olcott, the general manager of 
the line, states that the boat left the pier at Thirty. 
fourth-street, New York City, at 2.8 p.m. It passed 
Spuyten Duyvil at 2.824 p.m., and reached Yonkers 
at 2.43 p.m. The distance from the Thirty-fourth. 
street pier to Yonkers is exactly fourteen miles, and 











HUDSON RIVER LINE 





the run was made in 35 min., giving a speed of 
twenty-four miles per hour, the tide being slightly in 
favour of the steamer. No careful record was kept ° 
the consumption of coal and water, nor was any attempt 
made to force the speed. The boilers carried a pressule 
of only 401b. per square inch. On the return trip, the 
steamer left Yonkers at 8.52 p.m., and arrived at the 
pier at Vestry-street, New York, some distance below 
| Thirty-fourth-street, at 4.41 p.m. In the spring of 1 
| the speed was taken over a measured mile course in t e 
| Hudson River. The down trip was made in 2 min. 51 _ 
| equivalent to a speed of 21°05 miles per hour. The 
|up trip was made in 2 min. 26 sec., equivalent to § 
‘speed of 24°66 miles per hour. The mean spee a 
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——<——— 
"that is, without tide—was 22°855 
p The fuel used was not selected, but 
inary pea coal, and might have been peo 


‘1 ordi : 
was were no extra firemen on board. The time of year 





rien these trials were made was not the most favourable, | 
V * 
qs, OWIDE 


to the number of poles in the river for the shad | 


as in Long Island Sound, with selected coal und extra 
firemen, the record would beat the net speed of twenty- 
three miles per hour. Itis not expected that the lengthen- | 
ing of the New York will lessen the speed, for reasons | 
noted below, and this is in accord with the statements of | 
Dr. Lardner, already quoted. 




















Fig. 29—VIEW OF WORKING BEAM OF 


fishing nets, the boat had to keep nearer the shore than 
it ordinarily would for a good depth of water. 

These trial trips cannot be likened in any way to the speed 
trials and trial trips of Government steamers, for which the 
coal is picked, extra firemen and coal passers are carried, 
and all favourable conditions are availed of. The results 





Fig. 30—VIEW SHOWING THE 


HUDSON RIVER STEAMER ‘NEW YORK’ 


It is reported that the Albany, on its trial trip, ran | 
from New York to Poughkeepsie, seventy-five miles, in | 
three hours seven minutes, or at an average speed of about 
twenty-five miles an hour. It is probable, however, that | 
the start was made from the north part of the city, 
giving a run of about seventy-two miles. Mr. Olcott 





“NEW YORK” 


LENGTHENING OF THE 


of 1892-1893 it was lengthened 20ft. by the builders, 
and feathering wheels were substituted for the old radial 
wheels. It is now 325ft. long over all, 40ft. beam, 
78ft. 2in. wide over the guards, and 11ft. 6in. deep from 
the top of the deck beams amidships to the base line. 
The vessel has a gross tonnage of 1346 tons, and a net 
tonnage of 854 tons. The engine has a single cylinder, 
78in. by 144in., and developes 3200-horse power. Steam 
is supplied by three boilers in the hold, placed side by 
side, aft of the engine. Each boiler is 33ft. long, and 
8ft. 10in. diameter in the shell, and each has its own 
funnel. The paddle-wheels are 82ft. in diameter, with 
buckets 12ft. wide. Steam stearing gear is used. The 
engine and boilers were built by Fletcher, Harrison, and 
Company. The vessel has a capacity for 4500 pas- 
sengers, but the owners take out a licence for only 2500 
passengers in order to prevent uncomfortable crowding. 
A view of the Albany is given in Fig. 27. 


Time-table, 














| § 35 «| £8. 
Name of place. | Ba eee 
| & as (235 
| = D. ae 
miles, miles 
New York, Desbrosses-st.; — 8.40a.m. | — 

Ke 22nd-street... 3 9.00 ,, 3 0 2 
Yonkers ... ... 7 9.45 ,, 14 0 45; Kz 
West Point || 50 | 11.50 ,, 33 | 2 05| Ie4 
Newburgh... ..._ ...| 60 | 12.25p.m.| 10 0 35/ <0 
Poughkeepsie... ... ..., 75 1 5, 15 0 50) 16 
Kingston Point | 2:30, 15 0 55/16 
Catskill 115 3.25 55 25 ¥ 18-450 
Hudson 120 3.40 ,, 5 0 15; :0 
Albany | 150 6.10 ,, 30 2 0) lz 
Albany — 8.30 a.m. —_ — 
Hudson 30 © 10.40 ,, 30 2 10| 14 
Catskill... 35 | 11.00 ,, 5 | 0 2115 
Kingston Point 60 12.25p.m. | 25 1 2) 14 
Poughkeepsie ... ... 75 i a 15 0 55 | 16 
Newburgh Re 90 2:15; 15 0 55) 16 
West Point 100 2.50 ,, 10 0 35/18 
» ee ie 4.30 ,, 33 1 40) ¢ 
New York, 22nd-street...| 147 5.30 ., 14 1 00: 14 

Desbrosses-st.| 150 6.00 ,, 3 0 30) - 


” 





The New York is very similar to the Albany in con- 


| struction, but is somewhat different in appearance, 


especially in the design of the paddle-boxes. A view 
of this handsome craft is shown in Fig. 28, from which 
it will be seen that there are the usual prominent and 
distinctive semicircular paddle-boxes, while in the Albany 


| —Fig. 27—the paddle-boxes are concealed within the 


superstructure. Fig. 29 is a view of the beam of the 


| New York, showing the top of the gallows frames, Kc. 


In front are the two links from the crosshead, while at 
the other end may be seen the, trussed connecting-rod. 

The New York was built by the Harlan and Hollings- 
worth Company in 1887, and is of iron throughout, 
with the exception of the deck framing. It was 
originally 311ft. long, but in the winter of 1897-98 it 
was lengthened 30ft., as described below—Fig. 30. It 
is now 383lft. long on the -water-line and 341ft. long 
over all, with a moulded beam of 40ft., and a moulded 
depth of 12ft. 3in. The width over the guards is 74ft., 
and the draught is 6ft. The steamer has a gross tonnage 
of 1552, or a net tonnage of 1092 tons. Like the 
Albany, it can carry 4500 passengers, but the owners 
limit their licence to 2500 to prevent uncom- 
fortable crowding, which would injure the 
reputation of the line. The engine is rated 
at 3750-horse power, and was built by the 
W. and A. Fletcher Company, which is 
the successor of Fletcher, Harrison, and 
Co.. The cylinder is 6ft. 3in. in diameter, 
with a stroke of 12ft., and the poppet valves 
are operated by the Stevens gear already 
described. The paddle-wheels are 30ft. in 
diameter, with twelve feathering floats or 
buckets, 12ft. 6in. long and 3ft. Qin. wide. 
There are three return-flue boilers 9ft. 6in. 
diameter in the shell, 11ft. wide, and 33ft. 
long. They are placed side by side, length- 
wise of the hull, and each boiler has a 
separate uptake and smokestack or funnel, 
the three tall buff funnels abreast being one 
of the distinctive features of these boats. 
The boilers are forward of the engine, instead 
of aft, as on the Albany. The total grate 
area is 228 square feet. 

The hull of the New York is of steel, 
with a flat floor, and though shallow and 
long it is of ample strength, requiring no 
“hog frame”’ stiffening trusses. Its ends, 
however, are trussed or supported by steel 
rods passing up from the bow and stern, 
over the short pole masts, and down to 
the centre frames of the hull. The form 
and construction of the hull may be seen 
in Fig. 30, which is a reproduction of a 
photograph taken while the work of length- 
ening was in progress. In designing the 
hull, special attention was given to keeping 
the weight down, and securing the light 
draught which is necessary for running at 
high speed over the shoals in the upper part 
of the river, where the water is often very 
low. The frames are 4in. by 3in., ,;in. thick, 
spaced 2ft. apart, centre to centre. The 
stringers are 4in. by 3in., jin. thick, and the 


: practical experience on the river, however, show that | states that he believes this record is correct, but points | reverse bars are 2hin. by 2}in., and ,%in. thick. The 
€ actual speed which can be attained in regular service | out that it is not unusual to have a tide running at two | floors are jin. by 16in. The shell or skin plating is jin. 


: short notice is twenty-three miles per hour, through 

—, deducting tide influence, and the New York is 
Perhaps a shade faster than the Albany. It is considered 
certain that if the boats were tried in good deep water, 


to four miles per hour in the river. 

The Albany is an iron boat, built in 1880 by the Harlan 
and Hollingsworth Company, and was originally 284ft. 
long on the keel, and 295ft. long over all. In the winter 





thick, except the sheer strake }in., and the garboards 
isin. Transverse water-tight bulkheads, extending up to 
the main deck, divide the hull into four compartments 
which are entirely independent. 
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RAILWAY MATTERS. 


to learn from the 7'imes that Mr. Innes, the 
anager of the Burmah Railway, has been killed by a fall 
. during the Viceregal tour in Burmah. 


We regret 
traffic 


mb 5 e 
¥ “CORDING to & telegram from Cairo, Iskander Fehmy, 
Aco years traffic manager of the Ezyptian State Railways, has 
for many J" d Native Administrator on the Egyptian Railways 


cated 
se Pe she place of Boghos Nubar Pasha, 
my 


Me. Victok GERARD, who for many years was conti- 
“tal trafic minager of the London, B.ishton, and South Coast 
nent has, in consequence of ill-health, retired on a pension 
Bai sion by the directors, in consideration of his long service. 
‘the Board have not yet decided upon the selection of his 


successor. , F : 

Ir is stated that the Midland Railway directors have 
on definite instructions to proceed in the ensuing session of 
ni ment to obtain powers to construct loop lines and junctions 
Pat . yw Moor, connecting the Lancashire and Yorkshire Railwa 
net anctioned Midland Railway from Royston to Bradford, 
o> running powers over the Lancashire and Yorkshire line to 
a x 
Halifax. 


A Royal 


ni 
js horse 


Decree has been issued appointing a Com- 
‘sjon to study the effects of the various conventions between the 
ian Government and the companies working the railways on 
the Mediterranean and Adriatic littorals and in Sicily, and to pro- 
sean improved organisation on the expiration of the twenty years, 
a end of which the Government and the companies are 
vuthorised to terminate the present agreements, 
Aw accident occurred on the London and South-Western 
Railway, about half a mile on the Launceston side of Tresmeer 
turday night, when the passenger train which left 


miss 
|talial 


Station, on Satura - , - : 

[aunceston at 7.17 p.m. collided with a goods train from Wade- 
bridge, which had overrun the Tresmeer Station owing to the 
slippery state of the rails. The goods train was stationary, not 


having had time to back, when the passenger train ran into it. 
hoth engines kept the rails, but the guard’s compartment and the 
jest coach of the passenger train were telescoped. 


Ar a joint audience held on the 14th inst. at the 
Yamen, Sir Claude Macdonald and Baron von Heyking are said 
to have obtained the Empress’s promise to give the contract 
for the Tientsin-Chinkiang Railway to an Anglo-German syndicate, 
the Garman interest being represented by Herr Curlowitz and the 
pautsche-Asiatische Bank, and the British by the Hong‘ong and 
Shanghai Bank and Messrs. Jardine, _ Mathieson, and Co. It is 
stated that there is some difficulty in abrogating the contract 


previously granted to Yung Wing, as he refused to retura the 


seal, 

Tar British-Chinese Railway Syndicate has obtained 
a concassion for a railway to run from Canton to C'hengtu, says 
the Peking correspondent of the Vaily Mail. This line will cross 
the Yangtse River, probably at Suifu, and will run up the Min 
Valley to Chengtu, a most important city in the wealthy province 
of Szechuen. At Suifu it will bisect the future Yunnan Railway, 
now being surveyed, which will be an extension of the Burmah 
hailway. The Chengtu-Canton concession is a highly important 
one, In view of pushing British interests in Cine —edde the 
correspondent—it would be well for the various syndicates and 
companies to join together and work in unison. The number of 
fritish companies seeking for railway concessions is puzzling to 
the Chinese Government, 


Ir is stated that the London United Tramways 
Company will make an application almost immediately, under the 
Light Railways Act, for permission to extend its system of 
electric tramways through Twickenham, Hampton, Hampton 
Court, Hampton Wick, and Teddington. Last year the company 
obtained an Act authorising it to construct electric tram- 
ways from the London boundary at Hammersmith, through Chis- 
wick, Brentford, and Isleworth to Hounslow. Arrangements are 
also in progress with the London County Council, under powers 
conferred by the same Act, by which the electric tramways will be 
wontinued within the London border to the terminal station of the 
central London Electric Railway at Shepherd’s Bush, Should the 
proposed extension southward be granted, electric tramcars will 
run direct from Shepherd’s Bush to Bushey Park and Hampton 
Court, and to the nearer end of Kingston Bridge. 


Arauway collision took place between half-past one 
and two o'clock on Saturday morning at the Basford Hall sidings, 
2 mile south of Crewe Station. At this point considerable altera- 
tions and extensions are being carried out for the London and 
North-Western Railway Company. A light engine from Liverpoo] 
was standing on the line, when it was run into from behind by a train 
of empty wagons from London. The impact was terrific. The 
driver of the London train was killed on the spot, his fireman was 
much injured, while the driver of the Liverpool engine, John Henry 
Yates, was also seriously injured. Out of forty wagons, twenty- 
seven were reduced to matchwood. The wreckage lay across the 
metals, blocking both sets of lines up and down for a considerable 
distance, The force of the collision was such that some of the 
wagons were thrown on to a bridge ; the Liverpool engine was 
carried nearly half a mile away, and one fireman was found a 
hundred yards from his engine, insensible. The driver 
Lovatt, who was extricated dead, was pinned between the foot- 
plate and tender. His engine was nearly doubled up. Through 
thepromptitude of a pointsman a more serious accident was averted. 
When the collision occurred the night express from London was 
due, This train was travelling towards the spot at sixty miles an 
hour, and must have run right into the wreckage but for the 
pointsman throwing up the danger signal. The express was 
brought to a stand only 200 yards off, The accident caused 
considerable delay to other traffic. 


‘Tar directors of the Metropolitan and Metropolitan 
District Railway companies have decided to undertake at their 
joint cost a series of experiments prior to the introduction of 
electric traction on the Inner Circle lines, says the Times. For this 
purpose it is proposed to lay down between Ear)’s-court and High- 
street, Kensington, an electric installation adequate for the haulage 
of a train which shall be fully as heavy as those now running at 
the busiest times of the day on the Metropolitan Railway. This 
section of the company’s line has been chosen for two special 
reasons—first, because the ordinary service thereon is not so 
frequent as that on other sections; and, in the second place, 

“ause it contains some steep gradients—as sharp as 1 in 40— 
which will enable the new electrical system to be tested under the 
severest conditions that would be experienced in lar working. 
Each company has agreed to put down the sum of £10,000 to defray 
the cost of the es and these will be carried on, without 
any interruption of the present steam locomotive traffic, for eight 
. ten months. The contract for the experimental work has been 
= it will be executed forthwith under the direction of Sir 
‘ ‘ohn Wolfe Barry, the consulting engineer to the Metropolitan 
inte”? with whom is associated Mr. W. H. Preece. In the 
"st instance the generating station, erected on land belonging to 
the Metropolitan District Railway Company at Earl’s-court, will, 
in all respects save foundations for boilers and dynamos, be tem- 
etd in character. Two conductors are to be laid parallel 

Ween each of the lines of the permanent way between Earl’s- 
court and High-street, Kensington, and these will be permanently 
srallable when the electric system is introduced generally on the 
} welwaye, The contractors have been instructed to build for 

ep urposes of the experiments two motors, so designed as to form 
I of the permanent plant, and the train used will be similar to 
ose now running over the Inner Circle. 


} 





NOTES AND MEMORANDA. 


THE report of the Minister of Mines of New Zealand, 
gives the total output of mineral fuel in the Colony in 1897 as 
follows, in long tons :—Bituminous coal, 504,764 tons ; brown coal, 
268,020 tons; lignite, 32,960 tons; pitch, 34,969 tons; total, 
840,713 tons, against 792,851 tons in 1896—showing an increase of 
47,862 tons, or 6 per cent., last year. 


Tuer merits of Japanese paper have been acknowledged 
far and wide. The excellence of the quality is due to the purity 
of the materials used. There are three principal paper mills in 
Japan, the Fuji, Oji, and Senju. The Fuji is the le and 
manufactures 2,000,000 lb. of paper every month. The Oji and 
Senju monthly outputs are 900,000 Ib. and 700,000 lb, respectively. 


AN electrified bridge which recently shocked a number 
of men and horses in Chicago is stated by Mr. A. G. Riter, city 
bridge engineer, to have received its charge from a broken live 
wire. This came in contact with the ironwork of a draw-span, 
which transmitted the current to wet woodwork, and in this way 
caused the trouble, The structure was what is known as the Harrison- 
street Bridge, and while the electricity wandered about for a short 
time only, it caused enough annoyance to show the importance of 
preventing such currents from straying. 


A nEW British industry of importance is the manufac- 
ture of the half-tone cross-line screens used in the production of 
srocess engravings, which have made possible the great increase in 
illustrated publications. Until recently, practically the whole of 
this manufacture was in the hands of Mr. Max Levy, of Phila- 
delphia ; but now, according to the current issue of the Process 
Photogram, thoroughly satisfactory screens are being made in 
Leicester by Messrs. J. E. Johnson and Co., who have been 
steadily experimenting in this direction since 1886, 

Coke ovens in the Connellsville coke region vary in size 
from 10ft. to 13ft. in diameter ; these are the two extremes, and 
the happy mean seems to be 12ft., which is the standard oven of 
to-day. To my knowledge, says Mr. F. C. Keighly in the American 
Manufacturer, no coke ovens have been built of late years in the 
Connellsville coke region that are less than 12ft. in diameter, and 
very few have been built as large as 13ft. Quite a number—over 
600—have been built 12ft. 3in. in diameter, but the general verdict 
is that there is nothing to be gained by departing from the 
standard diameter of 12ft. 


At a recent meeting of the Buildings Regulation Com- 
mittee of Glasgow Corporation, the draft clauses of the proposed 
new Bill to regulate the height of buildings in Glasgow, which 
were adopted by the Committee, were again under consideration, 
and several modifications were made with the object of encourag- 
ing the formation of broad streets. It was agreed that while 80ft. 
to the top of the wall head should be the absolute height limit for 
buildings, in streets under 40ft. in width buildings should not be 
erected to a greater height than the width of the street, whilst in 
streets over 40ft. and under 60ft. in width the height of the 
buildings might be the width of the street plus 20 per cent. In 
streets over 60ft. in width buildings might rise to any height up to 
SOft. 


Ir is asserted that the tin-plate combination which is 
being formed in the United States will include 95 per cent. of the 
mills in the country—all, in fact, that were wanted. It is esti- 
mated that the new company will earn about 4,000,000 dols. a year 
on a capitalisation of about 50,000,000 dols. That figure is reached 
by estimating the profit on tin-plate at 50 cents a box. Duri 
the first half of the year the eastern works produced 252,813,606 Ib. 
of black plate, and 172,404,756 lb. of finished tin-plate. The out- 
put of the western mills during the period was 161,301,833 Ib. of 
black plate, and 143,998,563 lb. of finished tin. Twenty-five 
dipping works produced 43,064,982 1b. of finished plate. These 
figures show an increase over the production during the first half 
of 1897 of 64,875,190 lb. of black plate, and 37,262,574 lb. of 
finished tin-plate. 

Turee large water meters have been ordered by the 
Street and Water Commissioners of Jersey City, U.S.A., to measure 
the supply purchased by that city from the East Jersey Water Com- 
pany. They are of the Gem type, made by the National Meter 
Company ; one is a 20in. size, and two are for 36in. pipes. They 
are provided with spigot ends on both inlet and outlet pipes, so 
that either bell-end valves or the regular water mains can be 
connected at each end, as may be desired. When in place they 
form part of the mains, and the shells need not be disturbed to 
remove the working parts. The latter are made of bronze, and 
consist of a cylinder in which there is a propeller rotated by the 
tlow of water, and the train of gears to transmit the motion to the 
register. The propeller has Tobin bronze blades, and is carried 
on a ball bearing. An extra large screen is provided, and has a 
flanged opening for a gate valve, through which the intercepted 
sediment and débris may be blown out. 


Tur memorandum for October on the state of the 
skilled labour market, prepared by the Labour Department of the 
Board of Trade, and based on 2410 returns furnished by 1702 
employers, 563 trade unions, and including 155 from other sources, 
shows that employment remained good, and points to a slight 
improvement compared with the previous month. Compared with 
a year ago, when the engineers’ dispute was in progress, the general 
figures show a marked improvement. In the 118 trade unions 
making returns, with an aggregate membership of 469,016, 11,857 
—or 2°5 per cent.—were reported as unemployed at the end of 
October, compared with 2°6 per cent. in September, and with 4°7 
per cent. in the 113 unions, with a membership of 463,002, from 
which returns were received for October, 1897—during the engi- 
neering dispute. Employment in the iron and steel trades had 
further improved, and continued better than a year ago. Returns 
relating to the works of 204 employers show that 79,930 work- 
people were employed in the last week of October, as compared 
with 79,242 in the last week of September, and 78,111 in the last 
week of October, 1897. 


A serious accident with liquefied air occurred on 
October 21st at the Polytechnic Institute, Brooklyn, New York. 
Ourcontemporary the Scientific American says Professor Irving W. 
Fay, in trying an experiment with mixing liquefied air with red 
phosphorus, caused an explosion which injured him severely, and 
also burned one of the students. The day previous to the accident, 
four gallons of liquefied air were taken to the Institute, and the 
next day Professor Fay gave a lecture in which he tried all the 
now classic experiments with the new liquid. After the lecture 
ended, half a dozen of the students remained to observe the Pro- 
fessor try some original experiments. Kerosene, alcohol, and 
turpentine were among the objects experimented with, and they 
were frozen by the application of liquefied air. Yellow phosphorus 
was treated with liquefied air, which changed the phosphorus to 
a crystalline structure. The Professor then determined to try red 
phosphorus, in the hope that liquid air might prove to be a solvent 
for it. He placed some of it in a beaker glass and poured the 
liquid air upon it. The mixture was then turned on a piece of 
ag lying on the table, and he bent over it to observe the result. 

he liquid air rapidly evaporated, and in a very short time there 
was nothing on the paper but a little pile of red phosphorus, The 
Professor and students examined it eagerly to note the changes 
produced. After a moment the phosphorus became a lighter shade 
of red. The Professor at first thought that the combination might 
have been changed to yellow phosphorus, but further examination 
led him to believe that it had become solid carbon dioxide, CO,. 
While making these experiments, the professor stirred the phcs- 
phorus with a glass rod. Suddenly there was a terrific explosion, 
the glass in the windows was shattered, the room was filled with 
smoke, and the table broken. The Professor was badly injured. 





MISCELLANEA. 


It is an open secret that the incandescent lamp people 
are forming a combination to protect their business interests, says 
the American Machinist. . According to report the agreement has 
been completed up to its ratification, 


A NEW street is to be made shortly in the City of 
London from John-street, Crutched-friars, through a vacant site, 
to Fenchurch-street. It will be 40ft. wide, the Corporation 
making the roadway and constructing sewers, subways, and vaults, 


Tue Birmingham City Council, on Tuesday, approved of 
a draft Bill for acquiring the electric lighting undertaking of the 
Birmingham Electric Suppiy Company, Limited. The Council 
have to pay the es £420,000, and they propose to borrow 
£500,000 to carry out the bargain made, and provide a reasonable 
working capital. It is intended to extend the area of the present 
supply. The Bill empowers the Corporation to make a profit up 
to 5 per cent., and to apply it in reduction of rates. 


From the time when the present able stipendiary of 
Swansea published his essay on the ‘‘ Future of Milford Haven,” 
every few years bring forth a scheme in aid of its development. 
The latest is the suggestion of a new line of steamers to Canada, 
The idea is erroneously credited to the Great Western Railway, 
but I am assured that, though under the present vigorous man- 
agement it will strongly support, the initiative comes from 
another quarter. The saving of time contemplated is about two 
days, and the distance 150 miles, as compared with the Liverpool 
route. The first vessel, the Gaspesia, is to leave Milford Haven 
December 7th. 


A pLAN by Mr. Wood—Messrs. Wood and Brodie, 
Liverpool—for the construction of a tramway across the Ribble 
estuary, bringing Southport and Lytham into direct connection, 
and giving at the same time extra facilities for persons wishing to 
travel on to Blackpool and Morecambe, on the one side, and Liver- 
pool and North Wales, on the other, has been laid before the 
General Purposes Committee of the Southport Town Council, and 
met with approval, says the Contract Journal. Included in the 
scheme is the adoption of the Brighton and Rottingdean system 
of an elevated platform railway to cross the Channel. The cost is 
estimated at £300,000, and a Provisional Order will shortly be 
applied for, 


AMERICAN manufacturers of shipbuilding material and 
shipyard tools seem to be gaining a foothold for their préducts in 
Denmark. Jules Blom, vice and deputy consul at Copenhagen, in 
a recent letter to the State Department, says that several ship- 
builders of Denmark, who formerly secured their supplies ex- 
clusively from Scotland, have, within the past few months, placed 
orders for plates, angles &c., as well as the greater part of their 
forgings, with American firms, and he ventures the opinion that if 
these trial orders are filled in a satisfactory manner. the market 
will be gained permanently. He further writes that there is 
already a good market for American tools of all kinds. 


Iron first began to replace wood for shipbuilding pur- 
poses to any considerable extent only in 1840. In 1850, of 134,000 
tons added to the register, less than 13,000 of that quantity was 
made of iron, while in 1860 the tonnage of iron vessels constructed 
was 65,000 out of a total of 212,000. During the twenty years 
preceding 1870 only 27,000 tons of steel ships were built for British 
owners as against 3,600,000 tons of iron. The turning point in 
favour of steel was in the year 1880, when 35,400 tons of steel ships 
were built, this amount rising in the next year to 41,400 tons, or 6 
per cent. of the whole iron and steel merchant fleet. Six years 
later—i.e., in 1887—the steel tonnage was 80 per cent. of iron and 
steel vessels, and in 1892 it was 98 per cent. 


In January next the White Star Company’s new steam- 
ship Oceanic, which Messrs. Harland and Wolff are building, will 
be launched. This magnificent ship will be some 80ft. longer than 
the Great Eastern. After the launch she will be brought along- 
side the Victoria Wharf, where the internal fittings will be 
shipped, and it is expected that she will be ready for sea in about 
five months from that date. Messrs. Harland and Wolff are at 
present fully employed, and they have some 9500 men at work. 
At the Alexandra Graving Dock an extensive alteration is now 
being made in order that the Oceanic may be fitted out before she 
leaves the port of Belfast. The Harbour Commissioners are 
giving every facility to our leading shipbuilding firm in regard to 
the berthing arrangements for the new ship. 


Tue Prussian State Railroads have just adopted new 
rules for the transportation of bicycles. The charge for all distances 
is 50 pfennigs—12 cents—which is paid at the ticket-office for a 
“bicycle ticket.” On receiving this ticket, which is given only 
with a ticket for passage, the holder, at least fifteen minutes 
before the train starts, must take the wheel to the luggage-office 
to be labelled with the name of the station to which it is going. 
Lanterns and all luggage except the tool-bag must be detached. 
Then he must himself take it to the platform. There a luggage 
man receives it and gives the cyclist a check, which declares that 
the company is not responsible for damage to the unpacked wheel. 
In case of changing trains, the wheelman must himself transfer his 
machine from one train to theother. The bicycle ticket, as well as 
the passage ticket, must be presented to be punched at the plat- 
form gate, and only on presenting it at destination is the wheel 
delivered. Altogether the system seems likely to end in confusion, 


Municrpat tramway working may itself be in the nature 
of an experiment, the success of which it may require many years 
to demonstrate, says the Electrician, but that is not a matter of 
electric traction. Since truth and sweet reasonableness are often 
found in a happy medium, it is probable that the most suitable solu- 
tion of the tramway froblem may lie—not, on the one hand, in com- 

any ownership, nor, on the other hand, in municipal working—but 
in the form of ownership and management about to be given a trial 
at St. Helens. This particular solution, far from being new, how- 
ever, has yielded some of the best results financially that have been 
obtained on tramways abroad. In consists in a species of dual control 
—the local authority owning and leasing the lines, and supplying 
electrical power, and a company being granted powers to work the 
lines with rolling stock provided by that company, and to control 
the operation and financial affairs of the system. At St. Helens a 
lease of twenty-one years has been granted to the company, which 
will obtain electrical energy from the Corporation supply at 2d. per 
unit for the first 400,000 units per annum, and ld. per unit ex- 
ceeding this consumption. 


Tue Corporations of Leicester, Sheffield, and Derby 
have each completed a parliamentary Bill with the object of 
adding the waters of the Upper Derwent and the Ashop to their 
municipal supplies. The Leicester Town Council repeatedly tried 
to avert the struggle, by making overtures for a joint board, but 
so far without success. The reports of the Water Committee, 
Mr. G. F. Deacon, C.E., the joint engineer for the Vyrnwy Works 
for Liverpool, M. R. E. Middleton, C.E., Sir Edward Frankland, 
Dr. Suff, of London, and other eminent experts, have been before 
the Town Council. The Water Committee has recommended the 
adoption of the scheme of Mr. J. B. Everard, C.E., of Leicester. 
This will entail an outlay of nearly four and a-quarter millions 
sterling. It will a a watershed of over 31,000 acres, 
which yield over 50,000, gallons a day. The works will con- 
sist of several supply reservoirs, with a total water area of 523 
acres, a compensation reservoir of 248 acres, and service reser- 
voirs at Ambergate. These are to be supplemented by adequate 
filter beds, railways, and large aqueducts, and pipes to convey 
the water a distance of over sixty miles to Leicester. The 
first instalment will consist of a reservcic, filter beds, and aqueducts 
to the amount of £1,552 000, 
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REPLIES. 


Rrato.-—The passuge refers to clearances. 

A. M. C. (Croydon).—You can obtain the information you require from 
Kelly's ** Directory of Engineer, Iron, and Metal Trades.” 

A. B. (Shaftesbury-street)—We hope to be able to publish in a short 
time an article which will supply you and several other correspondents 
with the information you require. 

C. P. W. (Loughborough) —We have published many articles on guns 
and armour during the last five years. You would do well to look 
through our volumes. A complete series of articles on ‘The Construc- 
tion of Modern Wire-wound Ordnance” was given this year. 

H. B.—At various dockyards there are very heavy cranes and sheer legs 
About the greatest weight which can be dealt with is 150 tuns, but 
100-ton cranes are not uncommon. Titans for lifting concrete blocks 
for piers usually handle monoliths of about 30 tons. About 18 cubic 
feet of granite weigh one ton. 


INQUIRIES. 


LOCOMOTIVE COPPER FIRE-BOXES. 

Sir —Will any reader kindly give me the formula and constants for 
the flat surfaces of copper fire boxes, allowing for stay rivets being 
burnt &c., a3 in old fire-boxes—i.e.,a formula I can apply to new and 
poet en and equivalent to the Board of Trade formula for steel fiat 
surfaces :— 

Working pressure (pounds per sq. in.) = exe 
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MEETINGS NEXT WEEK. 


INSTITUTE OF MARINE ENnaIngeERS.— Monday, November 28th, at 8 p.m. 
Adjourned discussion on ‘“ Feed-water Heaters,” by Mr. G. Halliday, 
Member. 

GroLoaists’ Association, Lonpon.—Friday, December 2nd, at 8 p.m., 
at University College, Gower-street, W.C. Paper, *‘ Contributions to the 
Geology of the Thame Valley," by Mr A. M. Davies, A.R.C.S., B.Sc., F.G.8. 

Tue InstiTuTion oF Civic Enorngers.—Tuesday, November 29th, at 
8 p.m., Ordinary Meetiog. Paper to be read and discussed, ‘‘ The Effect 
of Subsidence due to Coal-workings upon Bridges and other Structures,” 
by Mr. Stanley Robert Kay, Assoc. M. Inst C.K —Friday, December 2nd, 
at 8 p.m., Students’ Meeting. Paper, ‘‘ The Sunlight Gold-bearing Reef, 
Lydenburg, Transvaal,” by Mr. Charles Benjamin Saner, Stud. Inst. C.F, 

Society or Arts.—Monday, November 28th, at 8 p.m. Cantor Lec- 
tures. Four Lectures on “‘ Acetylene,” by Prof. Vivian B. Lewes. Lec- 
ture II.: The commercial production of acetylene—Calcic carbide and its 
properties —The electric furnace and the various modifications in use for 
carbide manufacture—Carbide without electrical power—Carriage and 
storage of carbide.—Wednesday, November 30th, at 8 p.m., Ordinary 
Meeting. Paper, ‘‘ Photographic Developers and Development,” by Mr. 
C. H. Bothamley, F.R.S. 








DEATH. 


(nm the 20th inst., at Bournemouth, after a long illness, Sir Jonn 
Fow Ler, Bart., of Thornwood Lodge, Kensington, and Braemore, Ross- 
shire, aged St. 
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LIVE STEAM FEED-WATER HEATERS. 


WE believe that the most incredulous have at length 
brought themselves to admit that live steam feed-water 
heaters augment at once the power and economy of a 
boiler. We were the first to direct attention to what is 
undoubtedly a remarkably phenomenon. Of course we 
were assured that we were mistaken. Indeed, at first 
sight that appeared to be the proper conclusion. How 
is it possible that drawing a portion of the steam 
from a boiler and mixing it with feed-water, whereby 
the steam is condensed and the temperature of the 
feed raised, can promote economy, or enable a boiler 
to make more steam, and to burn less coal in 
the making? The Kirkaldy live steam heater is too 
well known now to require description. That it is highly 
efficient is a matter of common knowledge derived from 
every-day practice. But notwithstanding this, and the 
comparative antiquity of the invention, no one has yet 
evolved any fully satisfactory explanation of why it secures 
economy. We have certain facts; but they do not 
appear to be sufficiently numerous or complete to enable 
a theory of the steam feed-water heater to be framed. 
F'rom first to last we are beset with puzzles; thus, the 
steam can only communicate to the water heat which 
it has already obtained from the coal. Waste heat is 
not utilised in any way. Ostensibly the whole process is 
akin to taking money out of one pocket and putting it 
into another ; not without dropping a small coin on the 
way—for there must be some loss from radiation. Nor is 
this all. The injector is in a sense a live steam feed- 
water heater ; but the injector will not do what the feed- 
heater proper does. No one knows why with any 
certainty. 

The most recent contribution to the literature of the 
subject is a very satisfactory paper on ‘ Feed-water 
Heaters,” read by Mr. George Halliday before the Insti- 
tute of Marine Engineers on the 14th inst. Tous the 
most interesting portion of the paper is that in which 
Mr. Halliday treats of the live steam feed-water heater. He 
refers at some length to our trials with the Oriole. As 
soon as Mr. Kirkaldy had demonstrated the value of the 
system, a number of other labourers in the same field 
came into existence, and the results they have obtained 
always seem to confirm the statements made concerning 
the Kirkaldy heater. The only explanation which 
appears to possess any value is that something takes 
place inside a boiler when the heater is used that does not 
take place without it ; but what this is no oneknowsin any 
certain or nearly certain way. One theory is that the 








feed-heater keeps air out of the boiler, and thereby 
promotes the contact of the water with the heating 
surface in the boiler. Experiments made on board the 
s.s. Gunther go to prove that the feed-water heater 
extracts the air from the feed-water. Mr. Halliday gives 
two diagrams taken from the feed pump of the Gunther. 
Without the feed-heater, during a portion of “ thestroke the 
air drawn in with the feed-water is compressed, and during 
the suction period the air remaining is expanded ;” but with 
the heater in use “‘ there is no compression period during 
the down stroke and no trace of air on the suction side.” 
The fact is curious, but we fail to see what bearing it can 
have on the question at issue. Mr. Halliday appears to 
hold to the theory that when water moves rapidly over a 
heated surface it can take up much more heat in a given 
time than it will when stagnant; and he quotes some ex- 
periments bearing on the matter, and ‘“‘made by MM. 
Thomas and Laurens, this time with the water at the 
boiling point to start with, and with steam passing 
through the coil they used in the first instance, and they 
turned into vapour 250 kilogrammes in eleven minutes. 
Here the coefficient was 4672. In still another experi- 
ment, and wiih only a difference of temperature of 21 deg. 
between the steam and boiling water, the coefficient of 
transmission was 5010. Here it is seen that there isa 
vast difference in receptivity of heat of water at the 
boiling point and water lower in temperature than boiling. 
Professor Ser adds this: ‘Arrivé a l’ebullition les 
mouvements sont ordinairement tumultus et la trans- 
mission est notablement accrue.’ The water moves 
much more rapidly over the heating surfaces, and as a 
consequence the coefficient of transmission is increased.”’ 
Mr. Halliday goes on to say, “If, then, we can prove that 
amore rapid transit of the water over the surfaces does 
produce such a change, we have an explanation of the 
economy produced by the live steam feed-water heater.”’ 

He then proceeds to describe certain experiments made 
with an apparatus by which water could be caused to flow 
at various velocities over heating surface. It was found 
that the speed of the water being 0°1, the coefficient of 
transmission of heat was 1400, but when the speed was 
raised to 1-0 the coefficient became 3800. This fact has 
long been known. We have ourselves often pointed out 
that, in order to get the maximum result, the water should 
be made to impinge violently on one side of the plate, 
and the heated products of combustion ought in like 
manner to impinge on the opposite side of the plate. 
But when we have said this, and accepted in the fullest 
way the resulis-of Mr. Halliday’s experiments, we do not 
appear to be an inch nearer to an explanation of the 
action of the live steam heater. The most commonly- 
accepted theory is that hot water is more mobile than 
cold, and that the circulation in a boiler supplied with 
hot feed is improved as compared with that in boilers 
using cold feed-water. We do not, indeed, dispute that 
hot water may move more quickly than cold; but a 
weak point lies in the absence of ostensible connection 
between the feed heater and the motion of the water. Can 
it be proved that heating the feed water will so far raise 
the temperature of the water throughout the boiler that 
its mobility will be substantially augmented? So far 
as can be seen, the slight circulation caused by the 
feed pumps will be the same in either case; and, further- 
more, we have no explanation of why the injector is 
nota source of economy as efficient as the live steam 
heater. 

But even if, for the sake of argument, we admit the 
point for which Mr. Halliday contends, we have yet to 
explain why the fuel makes more steam with than 
without the heater. We are not now thinking of the 
transmission of heat through the plates, but of the pro- 
position that the fuel must give up more of its heat to 
the boiler, the coefficient of efficiency of which is raised. 
This being the case, the temperature of the escaping gases 
ought to be reduced. It is most important that the 
facts, whatever they are, positive or negative, should be 
ascertained and made public. Unfortunately, as far as 
they go, they seem to leave us just where we were. The 
furnace temperature is the same whether the feed heater 
is at work or not. Mr. Halliday has carried out an 
experiment on board the s.s. La Marguerite. After 
detailing what took place in the engine-rocm, he goes 
on:—‘* A thermometer registered to measure tempera- 
tures up to 400 deg. Cent., lent me by Messrs. Townson 
and Mercer, inserted amongst the waste gases in the aft 
funnel, was being observed. It varied considerably from 
minute to minute, but this was mainly due to the firing 
of the furnaces. It could not be said that the advantage 


| or disadvantage of the heater was shown by the thermo- 


meter. The object was to keep the pressure of steam in 
the engine room constant by varying the firing of the 
furnaces. Had a fiercer fire been required through the 
want of the heater, then it was expected that the 
temperature of the chimney would have shown an 
increase. This was not shown. That the heater had 
an influence was shown by the raising of the pressure 
while the heater was on, and the falling when off; also 
by the necessity of a raised damper door to increase the 
draught, and maintain even a lower pressure of steam 
constant.” As nothing is to be had for nothing in this 
world, it would seem clear that there must be a reduction 
in the temperature of the waste heat; but we are not 
certain of this. When the heater is used, other things 
being equal, less coal is burned per hour in the furnaces, 
and the temperature of the products of combustion 
might remain unaltered; the economical difference 
being that there was less of them, the whole volume 
of air passing through the furnace bars being diminished. 

Our own explanation of the phenomena must be taken 
for what itis worth. It is simply that water in a state 
of ebullition will absorb heat much more rapidly than 
water that is not boiling. In theory, the rate of trans- 
mission through :i boiler plate depends on the difference 
in temperature between the water and the heated gases ; 
this is only true, we think, while the water is not boiling. 
It will be found in all cases that ebullition, far from being 
general all over a boiler, only occurs over small areas, 
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which may be called ebullition centres. Now, if the whole 
body of the water is at the boiling point, there will be a 
greater number of these centres than will be the case if 
a portion of the water is cold. The whole of the heating 
surface ought to be devoted to the production of steam. 
The heating of the water ought to be carried on in a 
separate boiler. The live steam heater has, however, 
the same effect, and takes up much less room, and is 
very much cheaper. We may conclude by saying that 
what is wanted in the immediate future is an investiga- 
tion of the phenomena of ebullition. No adequate experi- 
ments of the kind have ever been carried out. When we 
know how and why water boils, we shall have made 
really substantial progress towards the solution of a very 
interesting problem. Explanations like those of Mr. 
Halliday, and even our own, only push the puzzle a little 
further back. Neither Mr. Halliday nor anyone else can 
positively say that the reason why flowing water takes 
up ina given time more heat than water at rest is known 
to him. The very fact that the reason is apparently 
obvious inclines us to regard it with extreme doubt. If 
we only knew why water boils as it does, instead of boil- 
ing in some other way, we should be in the possession of 
the true inwardness of the live steam feed-water heater. 


THE PATENT-OFFICE LIBRARY. 


Taere lies before us the first volume of the new 
catalogue of the books in the Patent-office Library. We 
may on some other occasion deal critically with the 
volume itself. Its appearance offers the opportunity of 
giving expression to thoughts which must at many times 
have crossed the minds of our London readers, and to 
these we wish at present to turn attention. There are in 
the metropolis several admirable libraries—some, like that 
at the Guildhall, open to all comers, others, like that at 
the British Museum, to which admission can be obtained 
only under prescribed conditions. They are libraries of 
general literature, excellent in their way, and holding on 
their shelves irreplaceable works; but, excepting the 
British Museum, we know of no library readily acces- 
sible to the public in London which contains a complete 
collection of scientific works. The library at the Patent- 
office is the best, but it is very far indeed from perfect, 
and its shortcomings are accentuated by indifferent 
arrangement, and by the absence of a really efficient 
catalogue. It could, however, be made useful, and the 
news of the construction of a new building led one to 
hope that an effort would be made to improve it. It is 
not possible to say how far this hope is likely to be 
realised. 

Judging from the first volume of the catalogue, no 
attempt at a scientific arrangement of the volumes is to 
be made, and it will be no easier in the future than it has 
been in the past to find works relating to specific subjects, 
unless some marked improvements are to appear in the sub- 
ject catalogue which is not yet published. This is greatly 
to be deplored. It may, however, be fairly presumed 
that the patent specification department will be kept 
separate from the reading rooms, and that more com- 
forts and convenience will be provided for those who 
wish to read. But even then, unless a large sum of 
money is devoted annually to its maintenance, the 
library of the Patent-office can only remain an apology 
for a collection of scientific works. But why should not 
an attempt be made to bring it to the highest position ? 
Let us for a moment consider in what direction the first 
steps would have to be taken, for it surely goes without 
saying that a thoroughly good scientific and industrial 
library is needed in London at present, and that the 
necessity for it will increase as years go on. 

It may safely be laid down as an axiom that the value 
of a library to the general public—that is, to those who 
have not a very close acquaintance with it—is directly in 
proportion to the arrangement of the volumes composing 
it. To take an exaggerated case, the inconvenience in a 
large collection of books of having, say, two volumes of 
one work separated, or having books on the same subject 
distributed over various shelves in various parts of the 
building, would be sufficient to impair very seriously its 
utility; whilst, on the other hand, in an ideal library, not 
only are all the volumes specifically connected with one 
subject placed together, but the existence of other works 
which may with advantage be consulted are indicated by 
dummy volumes or in some other convenient manner. 
But it is not sufficient to arrange all volumes with similar 
titles on certain shelves, nor to divide the library into 
bays labelled with different titles, nor is it sufficient to 
give numbers unless they have far more meaning than 
‘‘ accession numbers ” bear. On looking through the new 
Patent-office catalogue we notice after most, if not all, 
the titles a number running from few figures to many. 
There is no sort of order or classification traceable in 
these numbers. Under Steam Engines we may find 
volumes with three figures in their numbers and volumes 
with five figures. Such figures are evidently useless for 
reference in such a catalogue; they certainly do not indi- 
cate the position of the book sought upon the shelves, 


In this system then the whole of literature is divided 
naturally into ten great divisions, numbered from 0 to 9. 
Division 0 stands for General Literature; 1 for Philo- 
sophy; 2, Religion; 5, Natural Science ; 6, Useful Arts, and 
soon. Each of these divisions is again divided into ten 
heads. Taking No. 6—the division most interesting to 
us as engineers—60 stands for general works upon the 
Useful Arts, 62 for works on Engineering, 65 for Com- 
munication and Commerce, which includes railways 
and shipping, and so on. hese, again, are sub- 
divided into ten parts. Thus we have 621, Mechanical 
Engineering; 623, Naval and Military Engineering. 
‘Each section is again divided into ten, the next division 
following after a decimal point, and is, as a rule, printed 
in a different type, to distinguish it. Thus we have 623°3, 
Ships of War. Still continuing the division, 623-31 might 
stand for the Personnel of Ships of War; 623°32, Guns 
on Ships of War; still further, 623-322 might be the 
heavy guns of the main armament, whilst 623°327 
might stand for small guns. After that the division 
if desired may be carried further, and 623:322°5 
might indicate works dealing with the breech 
mechanism of the heavy gunsof navies. This appears 
a little cumbersome, but it is surprising how simple and 
useful it is in practice. To make the meaning quite clear, 
let us look for a inoment at the figures again. Take 621, 
Mechanical Engineering, and analyse it. The 6 indicates 
the first big division—Useful Arts; the 2 shows that it 
belongs to Engineering; whilst the 1 is the characteristic 
of the Mechanical branch of engineering. Of course, 521 
or 321 would have quite different meanings; the former 
being under the fifth of the first great natural divisions 
would, as already shown, indicate that the work bearing 
this number treated of the Natural Sciences, whilst 321 
would be a work on Sociology. This will now be fairly un- 
derstood. The next point is the manner of usingit. We 
do not know of a library in London where the system is 
in use, but a northern reader will find it employed at the 
excellent library of the Literary and Philosophie Institu- 
tion, Newcastle-on-Tyne, and will be able immediately to 
pick up the method. In drawers of a convenient size a 
number of cards are strung on a metal rod. On each 
card is written or printed the title of a book. It 
should be as full an explanatory title as possible. On the 
corner of each card is legibly written one of the numbers 
above explained. The cards are all arranged in arith- 
metical order, the greater divisions being indicated in 
some simple way. If a new book enters the library 
its title and number is written on a card, which 
is then dropped into its proper place. The system is 
therefore perfectly elastic, and admits of expansion ina 
way that no book system can without being excessively 
cumbersome. The only objection to it is that turning 
over the cards to search for a title is a little inconvenient. 
This is true of any card catalogue; it is reduced to a 
minimum in the Dewey system, where the subdivision 
may be very small. 

On every book is glued a label bearing the same number 
as its title in the catalogue, or the number is stamped on 
and gilded. The arrangement of the books on the shelves 
is the same as of the cards in the drawers, and each 
shelf or set of shelves is numbered with the highest and 
lowest numbers of the books it contains. The order of 
the shelves or bays is also consecutive. A general 
index is, moreover, provided. It is the key to the card 
arrangement, and without looking at the catalogue at all 
one finds immediately from it in what shelf and in what 
position on that shelf the book he requires is situated. 
We trust that this description will show that there is at 
hand an excellent system for the arrangement of books, 
and one which would unquestionably be appreciated by 
the reading public if adopted at the Patent-office. 

So far for the catalogue, which, after all, is the next 
most important thing to the possession of the books. 
There are other points which require consideration. The 
number of books on scientific subjects increases enor- 
mously. I’ar more books are published than necessity 
demands. There are good books, there are indifferent 
books, and there are bad books, and there are, besides 
these, useless books, that is to say, books which, though 
they do not mislead, yet do not lead at all. Now, if all 
the books under these four classes were kept, the number 
would soon exceed the capacity of the library. It would, 
therefore, be necessary that a committee of experts 
should sift the chaff from the wheat, and that only such 
works as were of value should be placed permanently on 
the shelves. 

If this were done the dimensions of the library might be 
kept within working limits, and excessive cumbersomeness 
of the catalogueavoided. It would be as well perhaps that 
the principal articles, at any rate, in the leading technical 
journals should also be classed. Very much important 
matter appears in them, and it is frequently lost from 
the difficulty of tracing it. The Dewey system lends 
itself admirably to this class of work. There are other 
matters which could profitably be written about in this 
connection, but if we have called attention to the need of 
a good scientific and industrial library in the heart of 





which should be one of the principal features of a library 
catalogue. Entitling the shelves, except for very small | 
collections, is practically useless; the names of books | 
are not infrequently misleading, and numbering them, | 
unless some good catalogue system is followed, is 
not much better. Of all the systems which have 
been tried for the cataloguing of books, there is none 
to compare with the card system, and, in our opinion, 
no more generally useful arrangement has yet been 
found than Mr. Melvil Dewey’s decimal classification. 
The fact that this system has been extended to 
enormous dimensions by the Bibliographical Insti- 
tute of Brussels, where the largest and most compre- 
hensive catalogue of books that the world has ever seen 
attempted is in course of construction, raises it at once 
from the region of experiment. It will be worth while 
explaining it briefly, as those of our readers who have 
not already made its acquaintance cannot fail to be 


London, to the importance of a good catalogue, and to an 
excellent way of securing the latter, we have succeeded 
in our immediate object. 


BRITISH OFFICIALS AND BRITISH BUSINESS MEN IN 
CHINA, 


A sojourn of forty years in China should, if anything 
will, tend to make a man an authority on matters 
Chinese. Such was the qualification put forward by Mr. 
Archibald Little, in addressing his audience a fortnight 
since at the Manchester Chamber of Commerce on the 
subject of that country, and, in consequence, his remarks 
on trade prospects and trade methods merit the serious 
consideration of those concerned. It is satisfactory to 
find that his general conclusion is ‘that British trade 
progress or prospects in China give no cause for despon- 
dency ;” for we are accustomed enough to hearing the 





interested in a system which offers such opportunities, 





opinions of alarmists who from time to time tell us about 


el 
American and German commercial enterprise 
are wont to emphasise our business failings, 
the alarmist is useful, even when those businegg 4,5); 
about which he tells us, are grossly exaggerated 
when the alleged American and German enterprise Pe 
not really lead to any great results. oes 

The alarmist, it is to be presumed, has hig gp ; 

: : 8@ in 
egging us on to emulate ourselves, or others, and { 
break our commercial records, when we otherwise a M 
have too much of a tendency to rest on our businegg Fe ‘ 
However, we are glad to learn from one who has bene 
lengthy an opportunity for forming a judgment that fo 
far as China is concerned at all events, Englishmen pb 
not unduly worry about their business prospects at th 
present time. In stating this fact, Mr. Little is reiterating 
the conviction so often expressed during the last jy 
years by our Special Commissioner with regard to the 

nae : 7 ie 

prospects of British trade in the Far East generally 

But, while on this main issue Mr. Little agrees with oy, 

point of view, his line of argument when he goes in fo, 
stating the reasons why business though good is not bette; 

differs very materially from ours. We are quite in accoy( 

with Mr. Little in his contention that local business men jy 

the Far East are, as a rule, competent and up to date, that 
they know how their best interests are to be served, and 
that they often adequately represent the interests of oy, 
home manufacturers. This anyone who had studied 
industrial matters out there in an unbiassed manne 
must admit to be true enough ina general way. Qy; 
fellow-countrymen in the Far East are quite up to the 
average in intelligence and enterprise of our countrymey 
elsewhere, and doubtless understand their own affairs, 
In their dealings with the Chinese they have had 
terribly up-hill battle, a battle which they have fought 
conscientiously and steadily ever since certain ports 
in that country have been open to British co. 
merce. Any measure of success which they may haye 
attained, either with regard to their personal pecuniary 
gain, or to the benefiting of British trade generally, 
they may be said to have obtained on their own initiative, 
and by their own hard work. Mr. Little, in his speech, 
might fairly have insisted on this point, and emphasised 
it much more than he did. He might also have pointed 
out in a much more forcible manner that in carrying on 
their work the local merchants had been hampered and 
handicapped at every turn, not only by the strange 
character and unfair methods of the Chinese, but by the 
weakness and vacillation of every succeeding home 
Government with regard to Far Eastern politics since 
the death of Lord Palmerston. It is true that Mr, 
Little considers that the merchants have been hampered, 
and he, justly, as forming one of a business community 
out there, feels very sore at the totally unjustitiable 
statements that have been made from time to time by 
passing business visitors and superficial observers with 
regard to an alleged want of “go” about the British 
merchants in China. We are told over and over again 
that the China resident is apathetic, and does not push 
his trade to the extent that might reasonably be expected 
of him. Such criticism is in the last degree unfair, and 
it is to be presumed that it owes its origin to an impres- 
sion in the mind of the casual visitor that, because the 
local business foreigners do not see their way to under- 
take certain risks which similar people are in the habit 
of undertaking in other countries, they must as a conse- 
quence be less enterprising. But in view of the impos- 
sible methods of the Chinese people, the corruption in 
Chinese politics, and the absence of proper support to 
our business people out there by the British Govern- 
ment ; the conditions of trade with the Chinese are far 
more difficult and complicated than in any other country, 
or to put it in the mildest possible form, they do not bear 
comparison with trade conditions elsewhere. 

Mr. Little therefore had an excellent text to preach on 
in exhorting Englishmen at home to have patience with 
the local business man and to back him up satisfactorily ; 
and had he used the simple arguments above-named, his 
address would have been vastly more forcible than it 
was. He, however, thought it policy to attribute this 
misunderstanding between the British manufacturer and 
the local merchant to a totally different, and, we venture to 
say, a mistaken cause. Incidentally he attributed it 
partially to the fact that things move so slowly in China 
that one needed the age of Methuselah to see or ¢flect 
much change.” This, of course, is merely a truism with 
which everybody in and out of China has been well 
acquainted for years ; as was also the argument which he 
used to back up that statement, to the effect that ‘ China- 
men had to be dealt with as children.’ But he followed 
up this plausible statement with the assertion that li 
Hung Chang was to be counted as being among these 
children—* a precocious child ” was his expression. Now 
if this is the estimate which Mr. Little places on the 
character of the Viceroy of Chi-li, than whom there is 
no harder-headed politician in the world, the value of the 
rest of the arguments in his speech may be looked upon 
as not very high, and, after all, his forty years’ s0- 
journ among the Chinese cannot have availed him much 
as a field of observation with regard to the Chinese 
character. So far from Li Hung Chang being a child, 
he is the most inveterate and powerful enemy to British 
policy, British trade, and British interests whom we 
have in the Far East at the present day; and to consider 
him or treat him as a child would be a suicidal policy on out 
part. But it would appear from Mr. Little’s speech that 
it is really the incapacity of our diplomatic and consular 
officials in China that has retarded British trade more 
than anything else. In adopting this point of view Mr. 
Little shows himself to be quite incapable of accurately 
summing up the situation with which he deals, for he is 
only able to quote in support of his theory an expression 
of opinion by “ An American.” ‘The British diploma- 
tists,’ remarked the sage in question, ‘‘ remind me more 
than anything else of the ‘ Innocents Abroad.’”’ 

The absurdity of such a criticism does not appear to 
have struck Mr. Little; even though it emanated from 








the United States, a country having no diplomatic ser- 
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d Who pea real sense of the word; whose ambassadors, France are all about to rejoice in her trade downfall. Now | edition, the addition being mainly to the chapters dealing 
D doubt viet ters, and so forth, are, with very rare exceptions, | this is a sort of sentiment which we are old-fashioned enough | with ventilation, and consisting very largely of arithmetical 
PY mins ‘ho have had no diplomatic training, no knowledge | t© dislike because we are Englishmen, and courageous enough | problems relating to ventilation that are set forth in 
ed, ns — country they are in, and who are merely passing _ oar ons know the facts. The truth is that Great | numerous questions, with the answers worked out in most 
1Se doe pi whose fleeting term of office is determined by out we Pe th sy be gg as fast as some of its neighbours, | elaborated detail. But the author still appears to 
' aport and precarious existence of an American party tea" share of { ee ae ee pablo spe ge Boas entertain a very poor idea of the educational attainments 
Use in te meet. It would be interesting if Mr. Little would | 5, post for an occasional breathin g space it true that | f colliery managers, and of coal-mining students prepar- 
and to ee to which of our Government servants in China he } 4 merica’s population has increased fonan & valilens ex Wah. ing for first-class certificates, and therefore overloads 
Might y alluding as being inefficient. Did he come all the way ington’s time to 72 millions in the present year, while that of his pages with elementary accessories— simple matter that 
88 Oars, from China to England to generalise ? Does he mean that | the United Kingdom in the same time has only risen from | appears somewhat trivial in a book of such pretensions. 
had gq ci» Claude Macdonald, our ambassador at I eking, is ineffi- | 14 millions to 38 millions. But this last-named increase does | Another addition is an appendix of seven pages, dealing 
hat, as «sas oris it Mr. Jamieson, the Consul-General at Shang- | not take into account the enormous expansion of population with ‘the Explosives in Coal Mines Order, 1897,” and 
D need hai: or Mr. Byron Brenan, the Consul at Canton? They | in our Colonies, foreign possessions, and dependencies, the | here and there a new fact crops up. Thus the search for 
at th ial ar leading representatives in the three most import- latest estimate being that the British flag flies over 400/ coal in Kent is noticed in some fulness; the Gobert 
tating a ogations “in China, and it would be interesting to | million souls, and that the British Kmpire extends in area to | system is also still prominent; and the list of deep 
st { sd - here Mr. Little would propose to find three more nearly one-third of the whole land area of the globe.. The | mines, with notes, is interesting and comprehensive 
to i ak a for these posts than they. Every one of these | 8 of the imports and exports of the British Colonies and Judging from the amount of attenti d 5 
5 the capable men "0" have many others, in the face of the | tpendencies—to say nothing of the United Kingdom itself ll sted to as hoe a h we ee 
erally, gentlemen, has ate ‘oa rhe lected | °X°eeds the total amount of the exports and imports of the — various matters, the author must entertain 
ith our reatest difficulties, carried on negotiations, collected | (nited States by nearly one-fourth, that of Germany by remarkable views on the respective merits of the various 
bin slatiatics, -_ ee or seen: ae a about one-tenth, and that of France by more than one- —— of — a - make _ — 
etter, and with extreme a r ; y have | third. of coal mining. For instance, there is a full account o 
aceon receeded in advancing matters greatly, the fault the graduation of thermometers, Centigrade, Fahrenheit, 
men - - jan been with them. As above explained, our weak EXPERIMENTS WITH DOUBLE FIRE HYDRANTS. <a Raaaane, but there is no account v the preparation 
; that political position 4 — maeuaenees hag eg ag Ir may interest local authorities and others concerned in | P mas = oe — and only t ae oy on the appli. 
a, and our successive hi rover! ts, HOW- | the protection of buildings from fire to learn the results of | C#4#0n Of electricity in mining. in fact, many matters 
“ our 7 the oc eyo of — . ro gage gin experiments made by ‘o London County Council in the | are still —— poorly and re peed, this is quite 
udied nd what is Mr. Little’s remedy for all this ? e says | direction of using double hydrants. As long ago as last May | pronounced in reference to the matter relating to surface 
anney a7 «merchants interested in the Far East and every | it was resolved to suspend the fixing of hydrants of the arrangements, and to the information furnished on conti- 
Our Lancashire operative whose livelihood depended upon | standard pattern, in order that tests might be made of | nental systems of working coal, on fans, on coal-cutting 
to the the uninterrupted flow of our foreign trade, should ask | hydrants with double outlets. One of the double hydrants | machines, on rock drills, amongst other subjects. The 
ymen their representatives in Parliament to see that sufficient has been fixed in the yard of the chief station in Southwark, | chapter on petroleum is still miserably meagre, which 
fairs, funds are voted to make our Foreign-office really efficient. Fa ger a gh ~~ on or should not be the case if it must be included. We have 
: 2 f 4 “4 on e hy s have rranged ai imlico, in e a = B . 
nt befor trae nom our daily bread, andthe Depart | Stine tthe’ Chalea Waterrorks Company, were the | Preiouscetson pont ou he inadequate reat 
nae — wr Ge than ieanaael We urgently need ae ¢ a is rapa — “a square inch. Of these gp vlpenancer edition ; but alae dl, guavas this Pte 
: mi Pa ‘ = twelve rants, two @ y . ri ee ee ’ ’ 
com. anew secretary, whose sole occupation should be Far | of the aes pat tek, Hila in, ae oe pra is, it is better than that accorded some well-tried and 
have Fastern politics from Siam to Japan, including the | The hydrants have been tested and the rates of discharge | 2pproved fans, which are entirely ignored. But when we 
nary Chinese Empire. He would take his information, not | gauged, and it is now reported to the County Council by Sir | turn to coal-cutting machines the position presented is 
‘ally, alone from the diplomatic body, but from Chambers of | Alexander Binnie and Commander Wells, the chief officer of | still worse; for although there is a certain amount of 
tive, Commerce and merchants who knew where the shoe | the Brigade, that, with the exception of the two hydrants | symmetry in the treatment, inasmuch as there are two 
ech, pinched.” connected with the 4in. main, the supply of water obtained | pages of letterpress, two machines noticed, and two illus- 
ised The only serviceable suggestion contained in this passage | in every case was practically double the amount that would | trations given, yet here the symmetry of treatment 
nted is that which advocates that a special secretary, having have been secured from a hydrant with one outlet. The ceases, for they are both of one machine. Yetthis treat- 
g on to deal with Far Eastern matters only, should be attached | ©*Periments show, as regards hydrants connected with | ment is lamentably defective, which is quite inexcusable 
and to the Foreign-office. What Mr. Little means when he io ccoas tines keke ices Seaeane Gk suc enlaste because a year or two ago the author had an excellen: 
ie says that we should —— ee - if ee than from a hydrant with one outlet, in many places the ere & ee eae oe apne in the 
to vote more money So ~ h sigs fo 100 | additional supply will be too small to justify the extra vicinity of his own neig: bourhood—that is, at the Cardiff 
me know. There is plenty of money forthcoming for all | expense involved. It appears that the branch pipe from a| hibition. In the case of rock drills, again, only on> 
nee that is required in this way, and the salary of the sug-| hydrant to a main is 3in. in diameter, and as it is found that | Make is noticed. 
Mr. gested secretary would not be a consideration. No; the | this isnot large enough to afford a proper supply to a double As a matter of fact, this book, for the objects set forth 
ed, fault does not lie, as suggested by Mr. Little, in our] hydrant, the County Council proposes in future to arrange | in the title page, is too abundantly provided with his- 
lity Government taking only the advice of their accredited | that all branch pipes shall be 4in. in diameter, so that in the | torical matter, too crowded with descriptions of obsolete 
ble representatives, but in their neglecting such advice, in | event of its being found desirable in any case to substitute a| and useless appliances, and overburdened with working 
by mutilating our consular reports before publishing them, | double for a single hydrant, it will not be necessary to go to | arithmetical detail ; whilst it is deficient in information 
ith and in consulting the European officials in the Chinese | the expense of opening the ground to lay a new branch pipe.| on various matters of high practical and economical 
ish Customs and the Chinese Legation in London. Possibly — ye as to whether a single or a double hydrant | significance in connection with coal mining. 
iin both these institutions are excellent in their proper ag = — sigalg — be distrncey and oe Moreover, there are other blemishes and signs of care- 
sh sphere; but however intelligent and honourable the ier yttae abi et i tie deteniddiaen ts Tae lessness that are far from satisfactory in a book that 
ed people connected with them may be, they are none the] County Council has decided to request the various metro. | °Vidently enjoys a decided popularity. As examples of 
nd less the paid servants of China, and, as such, their FE a peve : la | these defects we may point to the preposterous presenti- 
! P : ’ *' politan water companies to proceed with the fixing of single y P le preposte prese 
8- interests are not necessarily on all fours with those of the | hydrants of the present pattern, which work was suspended | Ment of a scroll or spiral drum—Fig. 75—and a cone drum 
1€ British Empire. some months ago on the commencement of the experiments —Fig. 76; to the statement on page 35 that “the most 
r- The fact of the matter is, China is too far from Great] with double hydrants. recent deep boring in England is one at Culford,” which 
it Britain at present for our Government to trouble about “Mr. Whitaker and Mr. Jukes Brown described 
e- maintaining a coherent, a lasting, and a firm policy with LOCOMOTIVES FOR JAPAN. . . in. . 1894;” its depth is given as 637Ht., 
§- - to that country ; for we always have our hands is a lal eal eee ere lled whilst a few lines lower down there is reference to another 
n fall with equally pressing matters nearer home, and | j) 004 aed wal ere the ‘ee de es vie a aot een called to) boring elsewhere of which “ the total depth bored up to 
A - - : : s erials between ” . : : : 
0 which get our first consideration. It is possible that the | ;;,, sland ond Jeqen ond the inamene of the Aimenleun tenis June Sth, 1895, was 938ft."" Again, kieselguhr is described 
j as a spongy sort of clay; and then there is this harmless 


existence of a permanent and competent I'ar Eastern 
secretary might have the effect of bringing the two 
countries nearer to each other politically, if not geo- 
graphically, and the result of this ‘might be that the 
business interests of a thoroughly deserving section of 
our compatriots would be better served. Mr. Little is as 
unjust in his attack on our local diplomatists and consuls 
as are those superficial critics who attribute the want of 
rapid progress in China to our business men out there. The 
case for these latter gentlemen has been far more ably 
placed before the public by various writers, notably Mr. 
C.J. Dudgeon, and Mr. J. O. P. Bland, of Shanghai; and 
Mr. Little has told us nothing of value which they had 
not already stated over and over again, and he has done it 
less effectively. 

As pointed out in a recent article in these columns, 
diplomacy alone is of but little value in dealing with 
China; and whether or not our service in this respect is 
good, or whether or not the advice given by our officials 
is acted on in London, it can avail but little in the 
forwarding of British business, or anything else, in the 
face of Russia’s far more practical, if less reputable 
“diplomacy ” of brute force and bribery. 
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A FEW TRADE COMPARISONS. 


“CoMPARISONS,” we are told, are “odious.” But, at the 
same time, ‘ comparison is the soul of criticism ;’’ wherefore 
the trading position of the chief commercial countries must 
really be viewed, so to speak, side by side, if we are to estimate 
at its true value the opinion which Mr. Carnegie is reported 
to have recently expressed about the triumph of America and 
the doom of Great Britain, and somewhat similar recent 
opinions from other sources. We admit that America 
furnishes one-third of the world’s total output of iron, and 
two-fifths of the world’s production of steel, and likewise that 
it now turns out more steel and iron than Great Britain ; 
and ‘Tur EnGrveer would be the last to disparage the freest 
possible use of machinery in every industry where it is 
admissible. If it be true that machinery is at the bottom of 
the progress of competing countries, then by all means let us 
employ more machinery in our own country—the more the 
better ; our engineers will be delighted to supply the enhanced 
demand. But after admitting all this, a certain sense of com- 
mercial patriotism forbids us to allow to pass without 
notice the alarmist opinions as to the position of British 
trade and commerce which of late have found frequent public 
expression both from press and platform, and according to 
Which opinions, to put it shortly, Britain is, commercially 


in the same direction. In 1896 Japan imported £178,200 
worth of locomotives, of which England supplied by far the 
larger portion. In the next year, out of a total value of 
£423,500, American firms furnished over half, and Great 
Britain less than half, other countries making up the re- 
mainder. The increase on the former year was £64,660 for 
England, and £193,640 for America, out of the increased 
expenditure, Great Britain securing only 25 per cent. against 
the 75 per cent. of the United States. Moreover, whereas 
we sent £203,000 worth of rails to Japan in 1896, against the 
£37,500 of the United States, in the following year our 
value had fallen to £163,000, whilst that of America rose to 
£123,500. These figures do, as her Majesty’s Consul at 
Kobe says, deserve the attention of the English engineer, but 
they need not frighten him. He may console himself with 
the remembrance that if his locomotives are not going to 
Japan they are going elsewhere, and that the demand for 
rails in this country does not, taken as a whole, go down 
because that of America happens to go up. America and 
England are on the same end of the s2e-saw—the rest of the 
world is on the opposite end. In the matter of rails and 
locomotives for Japan the see-saw appears to be at rest with 
England and America in the position which leaves least scope 
for ambition. 
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Tuts is the fourth time this work has come under our 
notice, the previous occasions being September 29th, 
1891, when our views on the first edition were published ; 
February 16th, 1894, when we commented on the second 
edition ; and January 17th, 1896, when we reviewed the 
third edition; and on each occasion we have been able 
to accord it an ample meed of praise in connection with 
certain portions of the book, and we are still pleased to 
be able again to commend particular sections. But con- 
sidering, as we are informed, that “the author has 
seized the opportunity carefully to revise the whole 
work, in order to bring it in every respect up to date,” we 
regret we cannot say that his efforts in this direction 
have been successful. However, there is an expansion 


little paradox—in the preface we are told of the addition 
of thirty new illustrations to Chapter XII., which, accord- 
ing to the table of contents, now contains twenty-nine 
illustrations. Then as a handbook its weight, 43 lb. is 
against it. 

Some subjects in the book are, however, sufficiently 
ably dealt with, and we should really like to see an 
edition, not enlarged, but condensed and carefully 
revised, in which the useful portions should not only be 
more prominent, but should also be rendered considerably 
more comprehensive in character. 
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BEARDMORE PROCESS ARMOUR-PL 








No. 1, being less than that of No. 5. 
this plate behaved more like a Harveyed than a Krupp 
process armour, for the latter has such toughness that 
it is difficult, indeed hardly possible apparently, to crack a 
6in. Krupp plate, whether completely perforated or not. 
Messrs. Beardmore’s plate does not manifest this unique 
toughness, they must be congratulated on having themselves 
devised and developed a process which has produced plates 
of a very high quality, so high that it would need careful 
investigation to pronounce how it compares with plates which 
have been the result of many years’ work and special patented 
processes. We understand that Messrs. 
chromium, and that the plates are not subjected to any pro- 


BEARDMORE PROCESS ARMOUR-PLATES. 


WE have just received photographs of some plates supplied | 
by Messrs. Beardmore, of the Parkhead Forge and Steel Works, | 
Glasgow, to the Danish Government. The trial was one t> 
govern the supply of 600 tons of armour for casemates for the 
Herlup Trolle, a warship building at Copenhagen. The 
special interest attaching to it lies in the fact that the plates 
are made by a process devised and perfected by Messrs. Beard- 
more, and therefore of British origin. The test is a severe 
one, as shown by the following figures: 


Relation of 








Theoretical ° ° Fd 
Thickness of plate. Striking velocity. _ perforation theoretical per- longed carburisation process. 
through iron. foration to 
actual plate. 
mm. in. m. ‘Es. “in, 7 ER K 
900 804 ge 2139 16°0 9°63 THE ERMACK. 
175 6890 594 1949 14°0 2°08 THE subject of our illustration on page 520 is the large ice- 
7 Re 7 ; fs et breaking steamer Ermack, which was launched a short time 
ye is a =e oe ago from Sir W.G. Armstrong, Whitworth and Co.’s shipyard at 
150 5906 531 1742 11°8 2-09 Walker, She is an extremely interesting vessel from all points 


of view, and if as successful as the originators of the scheme 
- ; oa Si aes | expect, will modify the conditions under which trade is at 
This system of tests consists in subjecting each plate to the present carried on in ice-bound ports to such an extent as 
attack of a shot whose calculated perforation through wrought | must cive a decided stimulus to all kinds of commerce in 
iron just exceeds double the thickness of the actual plate | which the present hindrance to navigation caused by the 
attacked; that is, 2°03, as shown in the last column in the | winter ice occurs as a condition to be discounted. 

first three, and 2°00 in the fourth. The trial was considered The Ermack is the pioneer of the Pelagic ice-breakers, that 
so severe that it was reported that Messrs. Beardmore had | js to say, she is the first vessel of the class which has been 
relinquished the contract, a report which was wholly untrue. | designed to attempt the formidable task of opening tracks 
As a matter of fact, the test as shown in the table above— through the ice-bound seas, and convoying cargo steamers to 
that is, the blow of a 112-41b. projectile with a velocity of ports that have hitherto been considered unapproachable in 
1742 foot-seconds—is less severe than that to which our own winter. The ice-breaking steamer is, of course, no novelty, 
6in. plates are subjected to pass for the service, in which @ | hut her radius of action so far has been extremely limited, 
100 lb. shot strikes with 1960 foot-seconds velocity, the calcu- | and until the subject of Pelagic ice-breaking was taken up by 
lated perforation of the Danish blow being 11-Sin. and that | 4qmiral Makaroff, of the Imperial Russian Navy, nothing was 
of the British 13°46in. It appears, however, that Messrs. | attempted on this side of the world beyond keeping a track 
Beardmore's plates were actually tried more severely than | open through the fringe of ice which surrounds some of the 
laid down above, as may be seen by the following table :— Baltic ports in winter. 

- The problem given to the builders was to design a vessel of 

















me lo nant Relation such form and strength as to be capable of being propelled 
No. of Weight ix "|Strik- Snemelos ser- | into thick field ice by machinery of 10,000-horse power with- 
round) of shot.| velo- | 7™8 “through |foration to out suffering damage. It is, of course, impossible to predict 
city. | " iron. | actual exactly how far this problem may be solved, but the Ermack 
+l we Ch cose certainly gives promise of successful achievement in her 
fs. lf-tons i | future struggles with the ice. 
lb. fs. (f-ton in a £ en 
1 | 1124) 1854 | 2679] 13°2 | 2°20 |Penetrationabout 4jin. It is obvious that the only way to minimise the blow upon 
sia) elie teed Re) pee Meters an we | so solid a material as Arctic ice of some 10ft. in thickness is 
Nard | Test | 2613) 129 | 215 Penetration about $4in- | to prolong the period of impact as much as possible. This 
3 | 1124/1827 | 29601! 12°8 | 213 ‘Penetration about 4in. | has been attempted by designing the bow with a very long 
4 | 112°4| 1884 | 9621 | 12:9 2°15 No sensible penetra- | overhang, so that the attack on the ice takes the form of a 
= di , Ae Ve tion—one hair crack | sliding blow, and if the resistance encountered is more than 
) 112°4 | 1841 | 2640 13°0 2°17 Penetration about 5}in. | ie, . 
6 | 112-4 1886 | 2627| 13°0 | 2-17 (Penetration about 4in. | SUfficient to overcome the breaking strain thus produced, the 
7 | 112-4 | 1839 13°0 | 21/ (Penetration about 6in. | momentum of the vessel is expended in lifting the bow on to 
| 


| 2636 
| —one crack. 


the top of the ice; meanwhile the water supporting the ice 
is violently disturbed by the action of a propeller arranged 
under the cutaway bow, so that under the effect of the 
weight of the vessel acting above, and enhanced by absence 
of support below, the ice gradually yields. The action 
thus described will take place continuously when working in 
thick ice. 

The principal dimensions are:—Length, 305ft.; breadth, 
7lft.; depth, 42ft. 6in. The hull of the vessel is extra- 
ordinarily strong. The frames are spaced 2ft. apart, and 
intermediate frames are fitted between them from the main 
| to the orlop deck, so that practically the frame spacing is lft. 

As already said, this test, apart from the two extra rounds, | A belt of specially heavy flush plating is worked all fore and 
was much more severe than laid down in the first table given | aft. Special attention has been given to the unsinkability of 
above. The striking velocities all exceeded what is there laid | the vessel. The arrangement of the inner bottom is some- 
down by about 100 foot-seconds. These five very nearly | what the same as generally obtains in war vessels. The wing 
approach the British test, but do not quite equal it, the aver- | bulkheads are carried up to the upper deck, and are, of 
age relation of theoretical perforation to actual thickness of | course, water-tight, the wing compartments forming coal 
plate being 2°16, as compared with 2°24 at Portsmouth. The | bunkers and careening tanks in case of need. The number 
Krupp projectiles, however, are certain to be superior to the | of water-tight compartments are forty-eight. The testing to 
old-fashioned Holtzer shot used by us, so that the conditions | which the vessel has been subjected was extremely severe. 
of attack are not sufficiently similar to enable a fair com- | Every compartment was filled with water and pressed by a 
parison to be made. Without pretending, however, to make a | column of water of the height of the upper deck. This was 
trustworthy comparison, we may notice that the attack of the | a difficult undertaking, as the large compartments have a 
seventh round—that is, capped shot—was well borne. The point | capacity of about 2000 tons, and the supporting of the vessel 
of the first round appears to have been less deformed than | while all the extra weight was added was a process which 
the remaining five uncapped shot, for it may be seen | involved a great deal of thought and care. No such severe 
that the bulge of the first round at the back of the plate | test as this has ever before been applied to a vessel on the 
is yielding at the apex, while the others are giving way in | blocks, and it speaks well for the strength of the structure 


The figures above show the front and back respectively of the | 
plate after being thus struck by seven Krupp steel projectiles. | 
It was stipulated that no through crackssuch as would detach 
any portion of plate should be made. The length of the | 
plate thus selected for trial was 6ft. Gin. Five shots were to 
be fired, but at the conclusion of these the Danish officers 
tried the effect of two additional rounds, presumably because 
the plate had borne the first five rounds very well, and the | 
last shot fired was capped with wrought iron. The plate was 
finally considered to have borne the entire attack very well. 


It will be seen that ; 


If | 


Beardmore use | 





It is diffi- | that there was no case of distortion under the enormous 


concentric cracks round the bases of the bulges. 
cult indeed to accept the estimate of the penetration of | strain. 








ATE TRIALS 











The propelling machinery consists of four sets of triple. 
expansion engines, each capable of indicating 2500-hors 
power. The scantlings throughout have been arranged 
that the propellers may strike a solid body and bring the 
engines up all standing without breakage; in other word 
the propellers, shafting, and rods are sufficiently strong to 
overcome the highest pressure available in the cylinders, 

Very complete arrangements are made for ensuring th; 
| outlet and discharge of the circulating water, and keeping 
| all the other sea valves free. The steam is supplied by six 
| double-ended boilers, working under Howden's forced draught, 
There is a very complete installation of electric light with 
special projector; the generating plants are in duplicate, 

After the trials are completed we hope to be able to give 
some more information about this remarkable vessel. 





JOSEPH WILLIAM WILSON. 


Mr. J. W. Witson, who died on 5th inst., was q 


| younger son of Dr. William Wilson, vicar of Walthamstow, 


in Essex, and later of Over Worton in the county of Oxford, 
and was born in 1829. After an education at the Forest 
School, Walthamstow, and other places, he was entered at 


| Wadham College, Oxford; but having a strong inclination 


for the engineering profession, he did not adopt a university 
life, but went in 1846 as a pupil to his father's cousin, Mr. 
(afterwards Sir Charles) Fox, of the firm of Fox and Hender- 
son, of the London Works, Birmingham. At the close of his 
apprenticeship he was appointed one of the superintendent 
engineers in charge of the erection of the Great Exhibition 
in Hyde Park in 1851, having special charge of the varied 
machinery required for the manipulation of the timber used 
in the structure. During his employment in this capacity 
he introduced several inventions of his own, tending to 
economise the cost of construction; and had the honour of 
having them brought to the notice of her Majesty the Queen 
during her visits of inspection. On the completion of the 
Exhibition building Mr. Wilson, in conjunction with Mr. S. 
H. F. Cox, erected the extensive ‘‘ Oxford Works’ for the 
manufacture of machinery at Oldbury, in Worcestershire, 
where, amongst many other productions, he turned out large 
quantities of engines, and pumps, and mining machinery 
for the Californian gold mines. After this he practised 
as a consulting engineer at Banbury, where he invented 
and patented the well-known circular gouge and disc 
paring tools, for which he received from the hands of Prince 
Albert the silver medal of the Society of Arts. In 1856 he 
established himself in London as a consulting civil and 
mechanical engineer, designing and carrying out various 
engineering works, such as railway and promenade piers, 
waterworks, &c., in various parts of the country. 

Mr. Wilson had always endeavoured to promote the 
mechanical training of his many pupils, as well as the 
theoretical, having pattern and fitting shops attached to his 
offices for this purpose; and in 1871 he decided to develop 
this idea, and at his suggestion the directors of the Crystal 
Palace Company decided to open their now well-known school 
of practical engineering, to carry on which he and his eldest 
son moved from London in 1872, and became respectively 
the first principal and vice-principal. During the first few 
years after this they contrived to carry on their professional 
work simultaneously with the school, but the rapid growth of 
the latter soon absorbed all their attention ; and until the 
time of his death Mr. Wilson devoted the whole of his 
energies to the interests and welfare of the many students 
who came to the Crystal Palace from different parts of the 
world to lay the foundations of their engineering profession. 
The success of these, many of whom have risen to lesding 
positions in the various branches of engineering and kindred 
professions, is the best memorial of a long, hard-working life 
well spent. . 

Mr. Wilson not only possessed a widespread engi 
knowledge, but also a personal charm of manner wh 
endeared him specially to those young men who came into 
contact with him, and the many hundreds of students who 
have passed through his hands feel that by his death they 
have lost a personal friend, He was for many years @ 
member of the Institution of Civil Engineers, and Was 
one of the earlier members of the Institution of = 
chanical Engineers, and a Fellow of the Royal Colonia 
Institute. He married in 1851 the eldest daughter of the 
late Mr. Ambrose Moore, silk merchant, of Derby, and the 
City, by whom he had a family of eight sons and three 
daughters, all of whom survive him. 
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HIGH-SPEED COMPOUND VERTICAL ENGINE 


MESSRS. W. H. ALLEN, SON, AND CO., BEDFORD, ENGINEERS 





HIGH-SPEED VERTICAL ENGINE. 





We illustrated last week one type of high-speed engine, 


constructed by Messrs. Allen and Sons, Bedford. To-day we | load. 
give drawings and an engraving of an engine, of which the | 


speed is low as compared with the preceding; yet, by com- 
parison with a mill engine, its speed is high, and on that 
account it has several features of interest. It is capable of 
indicating 600-horse power at a speed of 120 revolutions per 
minute when supplied with 120 lb. pressure steam and 
condensing. It is coupled to a 375-kilowatt dynamo, manu- 
factured by Messrs. the India - rubber, Gutta- percha, and 
Telegraph Works Company, Limited, Silvertown, and as the 
horse-power per revolution per minute amounts to as much 
as five, it will be found to be one of the largest continuous- 
current sets in the United Kingdom. The cylinders are 
Yin. and 43in. diameter by 30in. stroke, the piston speed 
therefore being 600ft. per minute. They are mounted on 
strong cast iron columns at the back, with bright steel 
columns in front. The bearing surfaces are automatically 
lubricated by oil under pressure, as in the preceding engine, 
but as the required pressure is not so great, the working 
parts are not enclosed in a cast iron trunk chamber, but are 
screened by light iron shields. The engine exhausts into its 
own condenser, which is mounted on cast iron supports at 
the back of the base plate. The valve for the high-pressure 
cylinder is of the piston class, while that for the low-pressure 
cylinder is a D valve, with a relief arrangement on the back. 
'he piston valve for the high-pressure cylinder is controlled 
by variable expansion gear with link motion, which can be 
altered by hand when the engine is running, in order to 
secure economy of steam consumption. The low-pressure 
slide valve is balanced by a small piston on the top. After 
passing through the high-pressure cylinder the steam is led 
into a cast iron receiver, in which it is re-heated before 
passing into the low-pressure cylinder. Live steam from the 
boilers is passed through copper pipes in this receiver, in 
order to dry the steam therein. The surface condenser has a 
cooling surface of 1200 square feet, and maintains a stead 


vacuum of 26in. of mercury under all conditions of Toad. Woolwich, and is now in use for supplying light and 
The tubes are }in. external diameter No. 18 gauge of solid- | power throughout the Arsenal. The fly-wheel is of ample 
dimensions, being 9ft. diameter by lft. 6in. wide, this 
large size being of great value for power work, where the 


drawn Delta metal. The air and circulating pumps are both 
fixed to the back of the engine, and are driven by levers from 


Governor Trials, run Septe mber 1st, 1898. 
Steam stop valve fully opened. H.P. piston valve set to give maximum steam. The valves remained unaltered during each trial, 25 per cent. 
of total load being taken off or put on at a time. 


this pump through the condenser tubes, the exhaust steam 
On measurement the steam con- 
sumption was 16°51b. per indicated horse-power hour at full 
The engine was manufactured for the Royal Arsenal, 


passing on the outside. 





DOCKYARD NOTES. 


Tue London, which is to be laid down shortly on the 
slip vacated by the Formidable is to have a complete belt 
from the after bulkhead to the bow. What the quid pro quo 
| for this will be is not yet stated—probably it will take the 
form of thinner armour on the lower deck, or else a slight 
general reduction all round. Eight inches of the newest 
armour may be looked upon as able to do the work of Qin. 
Harvey, and keep out all shell; 74in. or even Tin. will do the 
same thing. The curious thing is, that though the belt is 
now generally getting to Yin. instead of the 18in. of the old 
days, the area protected does not seem to increase. The 
Thunderer, practically covered with 12in. armour, the 
Trafalgar, with 18in. armour over the greater part of her, 
have nu counterpart in modern designs, save, perhaps, in the 
Italian Garibaldi class. ‘Other things” use up the saving, 
yet of these “other things” the Garibaldis have the guns, 
high freeboard, and speed, leaving only coal and ammunition. 
Where ship design is concerned the naval officer is now-a- 
days more or less the amateur critic. He figures up the 
12,000-ton Trafalgar, calculates that a substitution of Yin. 
new armour would allow of a freeboard considerably higher 
and produce an almost ideal ship. When a much bigger ship 
is built with armour half as thick and less of it, he wonders 
why, and acknowledges that he cannot understand it. An 
improved Trafalgar is always at the back of his mind. 











































Accounts of a good many trials of new ships are to hand 
this week. The new French cruiser D’Entrecastaux in six 
runs on the measured mile reached a mean of 18°45 knots, 
and a maximum of 18°7 knots, with only 10,547-horse power 
(French) and 101 revolutions. As she can work to a greater 
power than that, she is not likely to be far short of 18 knots in 
her 24-hours trial. The Russian General Admiral Apraxine, 
4120 tons, in four runs on the measured mile made a mean of 
15 knots. In a seven-hours continuous trial she worked up to 
5757-horse power—about 500 in excess of the contract power 
—with a pressure of 130 lb. per square inch and 123 revolu- 
tions. The Apraxine, we believe, has home-made engines. 
It would have been interesting to compare her results with 
those of the Oushakoff and Semavin, engined respectively by 
Maudslay and Humphrys and Tennant, but unfortunately 
there are no data as to her displacement at the trial or the 
seven-hours’ speed, or anything beyond the bare figures given. 
The other two ships did about 16 knots on trial. The 11,000 

ton Petropaulovsk, engined by Hawthorn Leslie, has lately 
completed all her trials, doing 16:4 knots with something 
wrong with one of her cylinders. The Russian authorities 
are said to be very satisfied with the results obtained in this 
ship, and they ought to be, since on a twelve-hours’ natural 
draught trial she exceeded the amount of horse-power 
required for forced draught, 10,600. Her twelve-hours’ mean 
was 11,213-horse power, and 16°38 speed at her normal dis- 
placement. In the Black Sea the 9000-ton Hostislav has, 
with oil fuel, been making 18 knots, but in the absence of 
of details to the contrary, the assumption is that she was 
light at the time. 










































THE Japanese cruiser Kasagi has reached Hngland, and 
left Plymouth on the 21st for Elswick, where she will be pro- 
vided with guns. 





Le Yacht this week has an article on the evolution of the 
British battleship, ‘‘ from the Barfleur to the Formidable.” 





| the Canopus class very littledangeroustoourships.” The point 
| made is that the Canopus ram would have to smash in not a 


| calm type. The general conclusion of the article is that all 
| our ironclad building is an attempt to create a sort of high 
| freeboard monitor, and that we should either create a sort 








| battleship. On the whole itis difficult not to agree with 














Total 
Variations of From } From } From } variations 
load, to 4. to 4. to full. in revs. 
per min. 
Trial No.1 | From 123 | From 121 | From 120) 3h 
to 121 to 1204 to 119} 
Trial No.2 | From 123 | From 122 | From 121 3} 
| tol122 | to12l to 119} 


Trial No.8 | From 122 | From 121 | From 120} | 2 
| to 121 to 120} to 120 





Mean variations calculated from the above results = 3} revolutions per minute. 


the low-pressure crosshead. The air pump is single-acting, | demands of the fluctuating load are changeable and great. 
and fitted with liners and valves of brass. The circulating | 


pump is double-acting, with plunger and liners made of brass, 


From 119} “From 1°0} | From 121} Steam, 120 Ib. sq. in. 


Steam, 120 to 117 Ib. 


Steam, 117 to 121 lb. 











We append the results of the test of the governing of the 
| engine under varying conditjons of load, and a set of 
and india-rubber valves. The circulating water is forced by | diagrams taken at slightly over full load. 





The points of special interest to us are a dissertation on the 
grave defects of an incomplete belt ‘half remedied in the 
Canopus;” and, “ luckily, the position of their rams renders 





























































brittle side but the very thick underwater belt of the French 
ironclads. It is further pointed out that the Canopus is less 
protected than the French armoured cruisers of the Mont- 


of improved Hood or else boldly adopt a 17,000 or 18,000-ton 


these conclusions; though incidentally we may mention that 
Le Yacht’s scheme of evolution calls the Royal Sovereign an 
enlarged Barfleur. 


THE usual Dutch ironclad has again been laid down. It 
is a curious fact that there is more mystery about the Dutch 
warships than any other—even the mythical new Russian 
battleships menacing European peace being less mysterious. 
So far as we can gather, the Dutch method is to “ project ” 
a variety of alternative types, designs for which get about, 
all possibly under the same name. In the past six months 
over twenty-five new Dutch ships, occasionally with the 
word “launched” substituted for “ projected,” have been 
described in various technical papers; yet it is a question 
whether any are yet beyond the projected stage. The 
curious thing about it all is that the Dutch navy is not 
hidden away under a multitude of mysterious “ confi- 
dentials.” It is, in fact, quite the other way, hence it comes 
about that the Gelderland is a monitor, a cruiser, and a 
battleship all at once. The actual Gelderland appears to be 
a second-class cruiser—an improved Friesland—but at the 
present moment it is difficult to say for certain what her 
precise details are. 


HitHerto the Americans have been content with muzzle 
velocities of about 2000 foot-seconds for their guns. Future 
guns are to have velocities of at least 3000 foot-seconds, and 
experiments are said to be in progress with a view to ascer- 
taining whether a service velocity of 3000 cannot be obtained 
with all existing guns. The number of these will possibly 
be reduced during the process. ‘ Existing 6in. guns will 
thus become to all intents and purposes 8in. weapons,” says 
one report upon the subject, ‘simply by increasing the 
powder charge.” ‘There are, of course, guns that will stand 
this sort of thing—our 12in. wire, perhaps, could well do so— 
but there are limitations. Probably a good deal of this inten- 
tion was news to the United States authorities. The 12in. 
gun bored out to 13in. in order to fire gun-cotton shell has 
been for some little while in an indefinite number of frag- 
ments, as gun and shell went off together. To quote an 
American newspaper, “‘ It demonstrated conclusively that had 
this shell burst on a battleship the boat would have been 
entirely destroyed.”” The svelles of how to get this gun- 
cotton shell inside a hostile battleship remains, however, 
unsolved. 
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MAIL STEAMSHIP ULSTER. 


Tue steamship Ulster is no more. 


since from service. 


the excaption of the hulls, being sold by auction. 


Thrown out of date by 
the appearance of the faster and more commodious twin-screw 
vessels built forthe Holyhead mail service by Messrs. John Laird 
and Company, the Ulster and Leinster, two of the crack 
paddle vessels of thirty years ago, were removed not long 
They were takea to Belfast last April, 
and were at once dismantled, everything, we believe, with 
Then a 


tive and make good copyists ; others are inventive and imaginative, 
and require to be taught drawing with reference to design, or the 
The President of the Archi- 
| tectural Association—Mr. G. H. Fellowes-Prynne, F.R.1.B.A.— 

in his address the other day, spoke of the few students who ge 

o 
doubt the fact is that the majority of students find their pupilage 
absorb a great deal of their time, and that it is impracticable for 
them to devote four years to the course of the A.A. in addition to 
their own work. The pupil in a busy office, who has to be hard at 
work from, say, nine or ten in the morning till six and sometimcs 


means of expressing their ideas. 


through the four years’ course prescribed by the Association. 




















THE MAIL STEAMSHIP ULSTER 


remarkable conversion, one: that could hardly have been , later in the evening, has no time or inclination to attend an evening 
A four years’ course is too long, and a shorter 


looked for in the present day, was commenced by a Carrick- 
fergus firm, the Ulster, fast mail steamer of the past, 
being transformed into a four-masted barquentine. 


sketches of thes.s. Ulster as she was, and the sailing ship Ulster 
as she is, will, we think, be found interesting. 

The Leinster, Ulster, Connaught and Munster were sister 
ships: the first named was built by Messrs. Samuda Bros.,the 





It is 
worth while putting the fact on record,and the accompanying 


| & 


course of lectures, 
one ought to be arranged. Cramming, however, is to be avoided, 
asit is an unhealthy mode of acquiring knowledge. Lecturers and 
presidents are apt to overlouk these difficulties of the situation, and, 


But, conceding that an examination is more necessary 


pupil will have the effect of drawing him out in his special forte, 








THE ULSTER AS 


others by Messrs. Laird, two of the paddle engines, nominal 
horse-power 750, being built by Messrs. J. Watt and Co., 
the third by Messrs. Ravenhill, Salkeld, and Co. The ships 
were 350ft. long, with a tonnage of 2000, and their speed was 
20 knots. They commenced carrying passengers and mails 
on August 1st, 1860. A note of the occurrence will be found 
in the issue of THE EnGinerr for the following Friday, in 
which further particulars of the vesseland theservice are given. 








THE OVERTAUGHT STUDENT. 

Tue following article, reprinted from our contemporary 
the Building News, will, we feel sure, be perused with 
interest by many of our readers. Although the reference 
in this case is to architects, the case applies equally well 
to students of engineering. Our views on the subject of 
technical eduction are well known. It is satisfactory to 
tind them so ably supported by other writers. 


With the return of the architectural tourist and the resumption 
of the work of the office and the class-room, it is natural to turn to 
the opening addresses and papers read at the various institutions 
and colleges. These become every year a little wearisome and 
threadbare ; those who have to give them find it very difficult to 
treat the subjects with any freshness, simply because they have, 
in delivering them year after year, to repeat very much what they 
have said before, and to go over the same ground for the sake of 
the new students. Educational literature is, in fact, becoming 
redundant: books and treatises on elementary science and build- 
ing, reprinted lectures and articles almost threaten to overwhelm 
and stifle the student with facts, opinions, and theories that have 
no application to building, or with a kind of loose knowledge that 
has been bandied about by compilers and lecturers. Throngh this 
‘learned lumber ” students wade with difficulty, not finding what 
they want, and not a few extricate themselves from its labyrinths 
more bewildered than enlightened. After all, the architect's 
education, like every other education worthy of the name, will 
dep2nd on what he is able to appropriate for himself, and not upon 
any school course, however good it may be. As the Bishop of 
London said the other day in his address on ‘‘ Teaching ” :—‘‘ The 
process of Jearning is an individaal process, The teacher is really 
engaged in the process of introduction to that august matron 
called ‘ Knowledge.’ At present the pupil and knowledge are 
often ill-assorted guests.” Is not this — y the reason the class- 
room teaching has failed’ The qualities necessary are curiosity 
and observation, and it is the duty of a good teacher to develope 
these qualities towards proper ends, The present system of teach- 
ing fails because it is supposed that all students are the same, and 
require the same pabulum. Pupils are not all cast in the same 
mould. One is fond of drawing, another likes to solve questions 
of arithmetic or geometry; one is more idealistic, another | 
mechanical and practical in his tastes. Each of these ought to be | 
taught in his particular way, to develope the faculties he possesses, | 
or the result is failure. Even those naturally fond of drawing have | 
different faculties : 


they learn it in several ways—some are imita- 








A BARQUENTINE 


and encouraging bim to examine for himself those other branches 
of his subject that are more or less related. 
pupil fond of drawing will be taken to task to no effect if he is set 
to work out mathematical problems, or is expected to attend a 
class two or more days a week on the strength of materials, 
if his drawing aptitude is first developed in proper directions, and 
he is slowly led on to consider lines and angles in a new light, as 
representing forces and their directions, his drawing powers may 
be made the means of instructing him in the science of graphic 
statics. 
is to bring the pupil early into contact with the actual building 
operations and materials. 
tunities open to him ; there are the workshops of the University 
College and King’s College, the Carpenters’ Hall classes, the studio 
of the Association, in which he may learn to express his ideas, 
test his theoretical knowledge, and learn 
principles of design. 
expected by those who instituted them ’ 
the reason is, because they have been conducted too much on the 
ordinary school basis, as a means of cramming technical know- 
ledge into the students’ heads for the R.I.B.A. or other examina- 
tion, which is regarded as the main end in view. 
forgotten that it is the voluntariness of effort that is the main 
thing in all useful study, 
forcing, or cramming takes possession of the pupil’s mind he at 
once likes to shirk the task, or to snatch the desired 
then to slip back, by a sort of natural reaction, into indifference. 
It is the want of gaining confidence in himself that makes the 
ordinary pupil, under the present system, so indifferent to study. 
Restore his confidence, make him feel he is a free agent, and he 
will resume his studies with real pleasure. 
the Association under the voluntary system took great interest, as 
Mr. Prynne says, in the class of design. 
to the great aid it imparted ; but it was because it was voluntary 
that so many took an interest in it. 
that a kind of club-life would be a great help, forming a kind of 
‘*social background” to the educational work of the Association, 
is one worth considering by professional societies, 


Difficulties,” by Professor T. Roger Smith, F.R.1I.B.A., at Uni- 
versity College. 
and if we go through the list of them, the hindrances to the pupil’s 
progress are by no means overdrawn. 
out for the pupil is often illusory. 
this : the pupil’s studies are mapped out with precision for some 
object in view, but without any consideration of what the youth i: 
capable of—a system we have already shown to be mistaken. 
fesscr Smith’s remarks on drawing are worth attention, and we may 
say, this branch is one often neglected by the mere educationist, 
who would be better employed if he could develope and control, 
rather than suppress the gift. 
_ light it ought to be made a means of learning other 
things. 
it; planning, structural science, ornament, the very commonplaces 
of achitecture, forms, dimensions, features can only be committed 
to memory or mastered by drawing them. 
forgotten ; the gift of the pencil is too often considered to be an 
accomplishment of a superfluous kind, 
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For example, the 


But 


Another way of encouraging the teaching of architecture 


The student has now several oppor 


the fundamental 
But has he made so much use of them as 
We believe not; and 


It must not be 
Directly the idea of compulsion, or 


rize, and 


The older members of 
Many owe their success 


The same gentleman’s idea 


Last week we gave another important address on ‘Students’ 
The difficulties of the student are sketched out, 


The definite goal marked 


fterall, we may ask whether our gifted predecessors, who knew of no 

such things as ‘‘crams” for examination, were any worse off as 
| architects. 
| now than formerly, we ought to be sure that what is taught the 


a 
The value of office routine is not less important, This 

been rather under-rated by the modern educationist fo ha 
advocated the class-room and technical school as substitut, . 
helps very useful in their way, but which will never ante 
take the place of the routine of an office where actual ay 
carried through. It is no fault of the system of pupil Work js 
that many young men leave offices ignorant of many thits to Bay 
fault is their own, Opportunities are afforded them of in The 
many things which they cannot acquire e!sewhere, The. Tang 
routine is a valuable discipline. If the advice of Professor gi” 
is followed, ‘‘ Try to understand what you are doing,” the mt 
will not have spent his office time in vain, and when he is pl 
launched into business will know how valuable the trainis last 
No doubt in large offices there is the temptation to subdivide’ w 
work, and to give to the pupil that particular kind of work 1 
best fitted for, but in provincial offices this seldom occurs. Th 
remarks made on tracing drawings, often very wearisome . 
worth reading, and, speaking of examinations, Professor § are 
aptly remarks; ‘‘I fear that all examinations are apt to Ph 
goals rather than finger-posts,” Large builders aftirm that youth 
who have been apprenticed to the trade make better work 
than those who have not had that advantage. The class-room and 
technical school will never supersede either the office or the on 
The former are valuable supplementary aids ; but they are ra 
frequently employed in perfecting the youth in a few feats of i. 
tellectual agility, which will enable him to pass the exam, even . 
the cost of solid proficiency. . 
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LAUNCHES AND TRIAL TRIPS. 


| PRINCE GEORGE, passenger steamer, awning deck type ; built by 
| Messrs, Earle’s Shipbuilding and Engineering ('o., Limited ; to the 
| order of, Dominion Atlantic Railway Company of Canada ; dimen. 
| sions, 290ft. by 38ft. by 17ft. 3in.; to carry 328 first and 44 second. 
class passengers ; engines, twin-screws, triple-expansion, 2%ip 
40in., and two 45in. by 30in., steam pressure 180 Ib.; trial trip, 
October 23rd. ‘ 
PRINCIPE, passenger steamer; built by, Sir Raylton Dixon and 
Co., Limited ; to the order of, Empreza Nacional de Navegarao 
a Vapor, Lisbon; dimensions, 116ft. by 20ft. Gin. by 9ft, 3in 
moulded ; engines, triple-expansion, 10in., 16in., and 25hin, by 
19\in., steam pressure 180 ]b.; built by, North-Eastern Marine 
E gineering Co.; trial trip, November 5th. i 
Primo, cargo steamer; built by, Messrs. Craig, Taylor and (,- 
to the order of, Messrs. J. Reay, Newcastle ; dimensions, 254ft, },y 
37ft. by 18ft. moulded ; to carry about 2200 tons ; engines, triple. 
expansion, 18}in., 30in., 49in. by 33in., steam pressure 160 }b,: 
built by, Messrs. MacColl and Pollock, Sunderland ; trial trip, 
November 9th. . 
Everest, steel screw steamer ; built by, Messrs. William Gray 
and Co., Limited ; to the order of, Messrs, Murrell and Yeomay - 
dimensions, 300ft. by 42ft. by 21ft. 9in.; engines, triple-expansion, 
21 hin., 35in., and 58in, by 39in., pressure 160 lb.; built by, Central 
Marine Engine Works ; trial trip, November 12th ; 10} knots, 
SrRDAR, steel screw steamer, single deck type ; built by, Tyne 
tron Shipbuilding Company, Limited ; to the order of, Messrs, 
Stephens and Mawson ; dimensions, 335ft. by 48ft. by 27ft. 3in, 
moulded ; engines, triple-expansion, 24in., 39in., and 66in, by 4in,, 
pressure 180 Ib.; built by, the Wallsend Slipway and Engineering 
Company, Limited ; launch, November 15th. 
MAYFLOWER, steel screw steamer, spar deck type ; built by, 
Messrs, Craig, Taylor and Co.; to the order of, R. Stewart and (‘o., 
Liverpool ; dimensions, 372ft. by 48ft. by 30ft. llin. moulded; 
to carry 7000 tons on 24ft. Sin, draught ; engines, triple-expan- 
sion, 234in., 38hin., and 68in. by 48in.; built by, Messrs, Win, 
Allan and Co,, Limited; trial trip, November 17th; speed, 
114 knots. 
LOUISE, steel screw steamer, spar deck type; built by, Messrs, 
Bartram and Sons, Sunderland ; to the order of, Carl Hirschberg, 
Esq., of Hamburg ; dimensions, 350ft. by 45ft. by 26ft. 9in.; gross 
tonnage, 3353 tons ; engines, triple-expansion, 24in., 304in., and 
63in. by 42in., 1801b. pressure ; Built by, J. Dickinson and Sons, 
Limited ; trial trip, November 19th. 
SALFORDIA, steel screw steamer ; built by, Messrs. J. L. Thomp- 
son and Sons, Limited, Sunderland; to the order of, Messrs, 
Sivewright, Bacon, and Co., for the Manchester and Salford 
Steamship Company, Limited; dimensions, 370ft. by 5lft. by 
27ft. din. moulded ; gross tonnage, 3666 tons; engines, triple- 
expansion, 244in., 40in., 67in. by 45in., pressure 1801b.; built by, 
— George Clark, Limited, Sunderland ; trial trip, November 
9th, 
Sicrip, screw steamer ; built by, Blyth Shipbuilding Company, 
Limited ; to the order of, Messrs. Helmsing and Grimm, of 
Riga ; dimensions, 297ft. by 43ft. by 21ft. 3in.; engines, triple- 
expansion, 22in. by 36in. by 59in. by 39in.; built by, Messrs, Blair 
and Co,, Limited ; trial trip, November 19th. 
ORONO, steel screw steamer, spar deck type; built by, dir 
Raylton Dixon and Co., Limited ; to the order of, Messrs, 
(sellatly, Hankey, and ('o.; capacity, 4650 tons ; engines, triple- 
expansion, Z3in,, 36in,and 59in, by 42in., pressure 18 |b, 














ENGINEERING NOTES FROM SOUTH AFRICA. 
(From our dwn Correspondent.) 

PUBLIC opinion in the Cape Colony is urging upon Government 
the construction of new lines of railways in several districts, The 
new Ministry which has just taken office is less inclined to expendi- 
ture on this account than its predecessors, The old Ministry's pro 
— were for the confirmation of an agreement with the Thames 
ronworks Company, and for the construction of the line from 
Somerset East to King William’s Town as a Government line pure 
and simple ; for the building of 3ft. 6in. lines to Caledon, and from 
Kalabas Kraal to Piekenier’s Kloof; for the construction of a 
service line between Tarkastad and Queenstown ; and for the 
building of the 2ft. gauge Long Kloof line. The inhabitants of 
the district are making strenuous endeavours to get the (iovern- 
ment to carry out the George Railway, the survey of which is now 
going on at the expense of the Thames Ironworks Company. The 
late Government’s proposals for the present session included Bills 
authorising the raising of a loan of £200,000 for harbour works at 
Table Bay, another loan of £125,400 for similar purposes at East 
London, and a third loan of £115,000 for port improvements at 
Port Elizabeth. 

The controversy as to the value of electricity for purposes of 
power transmission continues to rage furiously amongst mine 
engineers on the Witwatersrand. It may be said to be quitea 
stock subject for debate at meetings of the technical societies. n 
the whole, electricity does not seem to work out so well in 
practice as it does on paper. One distinguished engineer who has 





One important hindrance is 
Pro- 
If drawing is considered in the 
As the professor said, the art cannot be learned without 


This value is often 


had considerable experience in supplying electricity on the mines 
declares that it is ‘very expensive.” This is partly because the 
waste of the current in actual working is so very much greater than 
it need be on a theoretical basis. According to Mr. J. R. Cowell, 
the manager of the Johannesburg municipal lighting plant, current 
for lighting purposes can be supplied at just over 6d. per unit. 
The plant is ‘‘ quite a museum of machinery,” however, and Mr. 
Cowell considers that it would be very much cheaper now-a-days to 
lay out a new plant than to extend an old one. This is rather 
sweeping assertion, and its utterance does not say much for the 
original design of the Johannesburg plant. 

The September returns of the ‘Transvaal Chamber of Mines 
give some important particulars as to the adoption of sorting 
appliances and slimes plant on the gold-mines of the Witwaters- 








rand. The percentage of waste rock rejected ranges from 46°13 
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2.47, but everywhere, and especially in mines where thin 
to only 5 ‘tre being worked, there is a very strong tendency to 
peds of or more and more keen. As to slimes treatment, there 
make gp Sarto companies which have adopted it, and the 

now thly output from this source was over 8000 ounces. 
last nary of the seventeen companies use the Siemens-Halske 
Thirtoel precipitation process. . ; 
oloctrt satisfactory at length to note an improvement in South 
her ‘onsumption of engineering and metallurgical products. 
Africa as for September of the imports of machinery into the 
The re rica Republic are far better than those of the previous 
south f the year, and while the decrease in the three quarters, 
ared with 1897, is some £430,000, the falling off for the 
as Om onths alone is under £18,001 This is a small blessing 
ninth ut it serves to show that the demand for machinery for 
indeo es is beginning to improve after its long stagnation. As 
the mu d iron and steel—bar, bolt, sheet, plate, pipes, &c. 


eture' 
oa an increase of £5000 for September upon the figures 


of a year 480» 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
QTHER DISTRICTS. 
(From our own Correspondent.) 

state of fuel continues to be one of the chief matters for con- 
; in connection with the iron and steel trades. The 
tendency of coke to which I last week referred has been 
centuated by rises in coal, Lord Dudley inaugurated 
d movement by an advance of 1s, per ton on his coal, 

q 61, on slack, and the other coalowners have followed by 
at yrices 6d. for coal and 3d. for slack. Good furnace or 
putting up } : 4 "Ch Eig a AE er olay 
ironworks coal was quoted on ange in Birmingham to ay 
Thursday—about pod ton, and tolerably good slack 6s, The 
fre at the Hamstea Colliery, and its consequent closing, with- 
drawing from the market a production of nearly 1000 tons per day, 
or probably one-fifth of the total Black Country output, has 
assisted these fuel advances, and if the cold weather, which seems 
now to have set in, has come to stay, a further advance early in 
December isnot improbable. == . ‘ 

Basic steel girders made in this district continue £6 5s.; angles, 
£6 10s.; bars, £7 to £7 2s, 6d.; and plates, £7 5s. 

A feature of the crude iron market of late has been the run on 

cinder pig, Which, although the cheapest sort made, has been 
about 78. per von above what is generally considered to be its 
normal figure. !t has risen to 453, or 46s., and even at that there 
isnot so much available, to such an extent have supplies lately 
heen snapped up, Part-mines are scarce and dear at 48s, to 50s. ; 
and the same may be said of all-mines at 56s. to 57s. 6d. for 
ordinary sorts, up to 66s, 6d, to 6%3, 6d. for best. A better call 
than for some time past is experienced for cold blast at 92s. 
pig iron all round, indeed, continues scarce and dear, since, 
notwithstanding the increased demand from foundries and iron- 
works, no attempt has been made to increase the output. North- 
ampton forge pig is 49s. to 503,, whilst Derbyshire, Leicestershire, 
and Nottingham sorts average 50s. to 52s. Most smelters are well 
sold to the end of the year, and those whose make is not com- 
pletely engaged have very little to dispose of. Lancashire strong 
forge iron on the Staffordshire market has advanced to 48s, 6d., 
Lincoln forge iron to 493, at stations, and Lincoln foundry iron 
No. 3 to 52s., and No, 1 to 54s, This is an advance of from 5s. to 
ts, from the bottom. Salesmen state that offers to take supplies 
at less prices will be returned. Consumers declared holders’ posi- 
tion to be unreasonable, but the latter are unable to promise any 
concessions. A good deal of superior iron of North-country make 
is being disposed of in the Midlands just now at about 71s, 6d. for 
No. 1 Camberland hematites, 703. for No. 2, and 68s, 6d. for 
No. 3. 
A satisfactory point with regard to another department of the 
market is that the galvanisers are meeting with more success than 
of late when insisting upon obtaining prices more in accord with 
their increasing costs of production. Some of them realised this 
afternoon £11 to £11 103, per ton, f.o.b. Liverpool, though they 
assert that this only gives them a very narrow margin of profit, 
considering what they have to pay for black sheets, fuel, and 
spelter. ‘They are glad to find an improvement just now in export 
orders, better mails coming to hand alike from Australia, India, 
and the Argentine. A good deal of work is in hand by the marked 
bar makers on Admiralty account, their £8 basis being firmly 
adhered to, with £7 103. for second grade. 

Some of the merchant bar firms are getting 53. more than a fort- 
night ago, most sellers of this class of iron now asking £6 15s, to 
£7, As regards common unmarked iron, £6 7s. 6d. is being freely 
realised for bara, and for some forward business as much as 
$$ 15s. is being got by the North Staffordshire houses in particular. 
Nut and hurdie iron is without change at £6 5s. to £6 103.; hoops, 
£6 lis. to £7 ; gas tube strip, £6 to £6 5s,; and rivet iron, best, 
£8 10s, per ton. 

Copper market prices are just pow the matter of some fluctua- 
tion, and sharp irregularity is to be noticed here and there. On 
the whole, however, quotations keep strong, and there is little 
chance of any permanent downward movement. Consumers would 
therefore still be acting wisely to buy. The latest quotations are : 
Spot standard, £56 33, Yd. cash price ; and £55 18s, %d. three 
months ; tough cake and ingot, £59 15s. to £60 5s,; best selected, 
£60 10s. to £61 ; and strong sheets, £61 to £65 10s.; yellow metal 
(sheathing) is 5d. to 6d. per pound, 
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NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester, Tae speculative operations which are just now so 
rampant, especially in Cleveland warrants, and which for the 
moment have forced up prices far beyond legitimate values, 
necessarily have a disturbing effect upon the market, and not 
unnaturally tend to create apprehensions as to the possibility of a 
speculative ‘‘ boom” that may not only disorganise the market, 
but disastrously affect the propects of trade in the immediate 
future, In fact, 1 hear rumours that the operators, after they 
have completed their present ‘‘ deal” in Middlesbrough warrants, 
contemplate turning their attention to other sections of the iron 
trade. Generally, however, there is a good healthy tone, and the 
position of the market, backed up by the exceptional activity through- 
vut all the principal iron-using industries, which, notwithstanding 
reports here and there of a lessening weight of new business, shows 
no real signs of falling off, is in every sense a strong one, and 
makers are very cautious about committing themselves far ahead. 

There was a fully attended ’Change ting at Manchester on 
Tuesday, and a strong tone all through. The recent general and 
considerable advance in prices has no doubt to some extent 
checked buying beyond actual requirements, but there was quite 
‘3 much business offering as makers generally were prepared to 
entertain, and in many cases it was reported that they had in- 
quiries of much larger weight than they were in a position to book. 
For pig iron, especially forge qualities, there are considerable in- 
(uiries, and where buyers are in pressing need they have had to 
pay above the official prices for prompt delivery. Lincolnshire 
makers, who have been booking fairly large quantities during the 
past week, and who have obtained without difficulty 1s. per ton 
above their basis, are now in some instances quoting a further 
advance of Is, per ton. Delivered Warrington district, No. 4 
Lincolnshire is now scarcely to be bought under 493. 2d. to 50s. 2d. 
het, with local brands about 50s., less 24. With regard to foundry 
qualities, the quotations of Lancashire makers are nominally un- 
changed, but they are indifferent about selling, with a tendency to 
harden on late rates, For district brands prices are irregular, and 








some makers are so heavily sold that they are quoting considerably 
above the list basis. Lincolnshire No. 3 foundry ranges from 
51s, 6d, to 52s, 6d., and Derbyshire foundry is not quoted under 
54s, net, delivered Manchester. 

The market for outside brands is at present unsettled by the 
speculative operations in warrants. Middlesbrough is difficult to 
obtain at all for prompt delivery, as makers, with the fictitiously 
high prices just now ruling for warrants, prefer to put all the iron 
they possibly can into store. No, 3 foundry, Middlesbrough, for 
delivery this month, could not be bought under 563, 10d. by rail, 
Manchester, but for delivery next year there are sellers at about 
54s. 10d. to 553, 4d, net cash. Scotch iron, delivered Manchester 
docks, is quoted about 55s, for Glengarnock, and 553, 6d. to 
55s. 9d. for Eglinton. American pig iron is advanced, and not now 
quoted according to brand under about 50s. to 52s. net at docks. 

Finished iron makers are not booking more than a moderate 
weight of new business, but as they are generally well sold into 
next year they are quite indifferent, and prices are exceedingly 
firm at £6 10s. for Lancashire, £6 10s. up to £6 15s. for York- 
shire, £6 12s. 6d. to £6 15s. for North Staffordshire bars, and 
£7 5s. for sheets delivered here. There is only a slow demand for 
hoops, Lancashire makers reporting that American manufacturers 
are competing successfully for a good deal of the Colonial trade, 
but prices are firm at the full list rates of £7 for random to £7 5s. 
for special cut lengths delivered Manchester district, and 2s, 6d. 
less for shipment. Nut and bolt makers are exceedingly full of 
er and al! quotations now sent out represent an advance on the 
list basis, 

In the steel trade the demand continues brisk for both raw and 
manufactured material, with a further hardening in prices. For 
hematites 65s. 6d. to 663, 6d., less 25, is now the minimum ; local 
billets, £4 12s. 6d. to £4 15s., net cash; steel bars, £7 to £7 2s. 6d.; 
common plates, £7 2s. 6d. to £7 5s.; and boilermaking qualities, £8, 
delivered in this district. 

For manufactured metal goods an active inquiry comes forward, 
and on brazed copper tubes, which were not included in the last 
upward move, sellers are quoting fd. per pound above list rates, 
and asking 9d. per pound-where anything like prompt delivery in 
this district is required. 

I continue to hear, in some few instances, engineering firms 
report that although they are supplied with work to carry them 
well into next year, they are not securing many new orders, and 
they are rather dubious as to the future. The general position, 
however, remains without any material change. The principal 
establishments in all the leading branches throughout Lancashire 
report no slackening off as regards new orders, and there is 
certainly no indication of any approaching decrease of activity, 
in either machine too] making, stationary and locomotive engine 
building, hydraulic and electrical engineering, or the boiler-making 
trades, all of which are full of work for a very considerable time 
ahead. The further employment returns issued this week by the 
trade unions fully confirm what I have already stated as to the 
satisfactory condition of trade. The United Machine Workers’ 
Association has only 2 per cent. of its Manchester members on 
out-of-work benefit; whilst throughout the Lancashire district, 
apart from Bolton and Oldham, where there is still a large though 
decreasing number of unemployed, only } per cent. of the 
membership are on donation. 

Mr. Joseph Gregory, a well-known representative on the Man- 
chester Royal Exchange, who has been associated with the Carn- 
forth Hematite Iron Company since its formation, has been 
unanimously elected to a seat on the board of directors. 

An interesting paper on marine engineering practice, contri- 
buted by Mr. I. T. Wolseley-Lewis, was read before the Man- 
chester Association of Students, in connection with the Institution 
of Civil Engineers, at their meeting on Wednesday. In the 
course of his paper Mr. Wolseley-Lewis remarked that the degree 
of compounding of engines depended on the effective pressure 
between the boiler and the condenser. Where the boiler pressure 
equalled 150 lb. per square inch, and there was the necessary 
length of bed-plate, the triple or quadruple four-crank engine was 
the best. Steam jackets to oyiinllave were theoretically of great 
use, but in actual practice in the case of marine engines there were 
many disadvantages in their application. Superheating gave the 
same effect but to greater advantage, and at the same time utilised 
the surplus furnace heat. Referring to the types of boilers used, 
viz., the marine, locomotive, and water-tube, Mr. Wolseley-Lewis 
considered the latter the best for fast ships, and especially in the 
Navy. Of water-tube boilers, those with small tubes, natural cir- 
culation, and of the cascade type, were preferable. Economy of 
fuel was of the greatest importance, and to this end complete 
combustion of the gases was necessary. This might be better en- 
sured by regulating the air blast, and if a combustion gauge were 
used it would indicate the percentage of carbon dioxide in the fuel 
gases. Many advances could also be made with respect to 
economisers in weight and space occupied, and cost of machinery. 
Electricity lent itself to many economies not only as regards 
propulsion, but for loading and other auxiliary purposes, and tur- 
bines might be used for driving dynamos. By the application of 
this means of power the weights of machinery would be better 
distributed, the centre of gravity lowered, and the cross section 
of the ship reduced, with a consequent increase in speed. 

In the coal trade a more active inquiry is reported throughout. 
The demand for the better qualities suitable for house-fire pur- 
poses has necessarily briskened up with the advent of more 
winter-like weather, and although the full pressure is scarcely yet 
being felt, collieries are moving away considerably increased quan- 
tities, and prices are exceedingly firm at the maximum list rates. 
There is also an increasing inland demand on the lower class 
round coal suitable for iron making, steam, and general manu- 
facturing purposes, and it is becoming difficult to place forward 
contracts for any large quantities, whilst, although there is perhaps 
no quotable advance on list rates, sellers are declining to book 
at any rate forward—at the prices they would have been prepared 
to accept a week or so back. Ordinary qualities of steam and 
forge coals might be bought at about 7s. 9d. at the pit, but for 
some of the better qualities 8s. to 8s, 3d. is being quoted. For 
engine classes of fuel a brisk inquiry is reported throughout, and 
many of the principal collieries are not only practically out 
of the market, but are unable to keep up with requirements of 
customers on account of contracts already entered into.- The 
result is that buyers are experiencing some difficulty in obtaining 
the supplies they require; and with regard to renewal contracts, 
they are in no case being entertained except at a minimum advance 
of 6d, over last year’s prices, whilst on new business offering 
advances of 8d. to 9d. are in many cases being quoted. At the 
pit, common slack averages 3s, 6d.; medium, 4s, 3d, to 4s. 9d.; 
with best qualities ranging from 5s. up to 5s. 6d. per ton. 

The shipping demand continues moderate, with prices practi- 
cally unchanged, ordinary steam coal averaging 93. 3d. to 93. 6d 
delivered Garston Docks or High Level, Liverpool. 

Barro.—The hematite pig iron trade has improved, and makers 
find it exceedingly difficult to keep up with their delivery engage- 
ments. Prices have advanced with the demand, and values now 
stand at 59s. to 593, 6d. for mixed Bessemer numbers, net f.o.b. 
usual West Coast ports. Warrant iron is at 593. 1}d. net cash 
sellers, buyers 59s. 1d. The speculative element has just begun 
to show itself more actively in the local markets, with the result 
that, although pig iron is in very considerable demand, and makers 
can with difhculty supply the orders they have taken, iron is now 
going into stock. The increase this week is 1614 tons, following 
3300 tons last week. Further increases are expected, as specu- 
lators are confident of a dearth in hematite supplies, resulting in 
a further increase in prices. Stocks in warrant stores this week 
stand at 124,200 tons, being 60,250 tons less than at the beginning 
of the year. The Barrow Steel Company temporarily stopped 
their steel works this week, with the dual object of being able to 
make certsif repairs and, on the other hand, of being able to 
deliver larger parcels of iron to purchasers who bought largely 
some time ago, and who will probably be running their deliveries 





into stock. Great complaints are being made in the district about 
the scarcity of trucks. This is a proof of the general activity of 
railway traffic, and it not only affects this district but others. 

Iron ore finds a very steady and brisk market, and users would 
gladly buy more if they could be supplied. (rood average sorts 
are quoted at 14s, per ton, and best at 17s. 6d. net at mines, 
while common sorts find a market at 11s. 

Steel makers are busy, and there are better prospects of orders 
for heavy rails, which are quoted at £4 lds. per ton, with light 
sections at £5 15s, Makers in the meantime are very well 
employed, and have orders in hand fur some months to come. 
There is a growing demand for all descriptions of steel shipbuilding 
material, and those who have placed orders here locally are 
anxious to get deliveries, There is also a big demand on account 
of new shipping orders pending, and prices are going up accord- 
ingly. Heavy plates are at £6 17s. 6d., and angles at £6 10s. 
Tin-plates, billets, merchant steel, and heavy castings are still 
brisk departments in the steel trade. 

Shipbuilders have no new orders to report, but they are makirg 
rapid — with the work they have in hand, and are negotiat- 
ing for other important business. The prospects of this trade and 
of marine engineering are very bigh at present, and it is probable 
before long large and important orders will be placed at Barrow. 

Coal is in brisk request at full prices. Coke is dear at 20s. 9d, 
per ton net at West Coast furnaces. 

There is much activity in the shipping trade. Exports of pig iron 
last week reached 14,134 tons, and of steel 10,036 tons, as compared 
with 7325 tons of pig iron and 6340 tons of steel in the correspond- 
ing week of last year, showing an increase of 6809 tons of pig iron 
and 3696 tons of steel. The aggregate for the year shows 469,251 
tons of pig iron, and 468,761 tons of steel, as compared with 
391,187 tons of pig iron, and 414,549 tons of steel in the correspond- 
ing period of last year, showing an increase of 78,064 tons of pig 
iron and 54,212 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE is steady work going on in the South Yorkshire coal 
district, with here and there an interruption owing to disputes 
between the coalowners and their men. These troubles, however, 
are of a strictly loca] character, and affect only limited portions of 
the coalfield. They are typical, however, of the unrest amongst 
the miners, and their readiness to leave work on very inadequate 
grounds. Coal values have not changed, and are not likely to, 
unless the sudden snowstorm of Wednesday is the beginning of 
such visitations. The prospects of business are fairly satisfactory. 
Best Silkstone house coal makes 93. to 93. 6d. per ton ; ordinary, 
from 7s. 6d. per ton; Barnsley house, 8s. 6d. to 9s. per ton; 
seconds, from 7s, per ton. In steam coal, business has fallen off 
much less than usual, but the prolonged continuance cf mild 
weather keeps the Baltic ports open and extends the export trade. 
The tonnage taken to Hull is in excess of the average weight, and 
the other Humber ports are also doing well. The whole business, 
indeed, continues in full volume, with every prospect of its being 
maintained. 

Quotations are steady, and there is hope expressed once more 
that the railway companies and other large consumers may have 
to give higher prices for their supplies from January Ist, 1899. 
Barnsley hards are 8s. to 8s. 6d. per ton; seconds from 7s. per 
ton. (as coal is steadily maintained at from 8s. to 9s. per ton. 
The heavy business already noted in engine fuel continues, and is 
likely to prevail in the present satisfactory condition of manufac- 
tures. Nuts are 7s. to 7s, 6d. per ton; screened slack, 4s, 6d. to 
5s. per ton ; pit slack from 33. per ton. Demand for coke is very 
considerable, and prices have advanced again during the past fort- 
night 6d. to 1s. per ton. The best qualities of washed and ground 
coke command 12s, 6d. to 13s. per ton, and unwashed qualities 
about 1s, per ton less, 

The iron trade keeps exceptionally brisk, the demand being in 
excess of present powers of supply. Iron prices have again ad- 
vanced, and will now be quoted as follows :— West Coast hematites, 
64s. to 6s. per ton; East Coast ditto, 62s. to 63s. 6d.; Lincoln- 
shire No. 3 foundry, 46s. to 46s. 6d.; forge ditto, 45s. to 45s, 6d. 
The market is particularly strong in Lincolnshire iron. Derby- 
shire No. 3 foundry, 47s. to 47s. 6d.; forge ditto, 45s. to 45s. 6d. 
Iron bars have advanced another 5s. 1d., standing now at £6 lis., 
sheets, £7 10s. to £8. In the steel trade shear and crucible 
cast steel, as well as Bessemer, are in large demand, several of 
the works making overtime. Bessemer is quoted at £6 to £6 10s., 
but business is being done at higher prices. There is an increas- 
ing request for Siemens steel, for which prices range from £6 10s. 
to £9, and even up to £11 10s. and £12 a ton. Quotations for 
finished materials are gradually advancing, and even with the rises 
noted manufacturers do not quite recoup themselves for the in- 
creased cost of fuel, material, and labour. 

The Corporations of Sheffield and Leicester are now pledged toa 
parliamentary fight for the waters of the Derwent and the Ashoup, 
the formal notices of Bills for that purpose having been duly 
published, It will be a stiff and a costly fight. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE consummation so devoutly wished by honé fide traders, viz., 
the termination of the “‘ rig” in the market for Cleveland pig iron 
warrants, has unfortunately not yet been attained, but, on the 
contrary, the ‘‘ squeeze ” is more acute than ever, and it is paralys- 
ing nearly all legitimate business. A report was set afloat at 
Glasgow on Tuesday that the end of the “rig’’ had come, but 
the wish appeared to be father to the thought, for such was not 
the case, and furthermore, the indications are that the ‘‘ gamble ” 
will contine till the close of the year, because a large quantity of 
warrant iron has been sold for December delivery, and the ‘‘ bears,” 
who are much oversold, cannot obtain anything like as much iron 
as they need. Still higher prices are looked for ; 52s. has been 
readily paid during the current week, and it will not surprise 
most people if 60s. has to be paid before the end of the year, so 
great are the straits into which the ‘‘ bears” have been put for 
want of iron, 

Every ton of Cleveland No. 3iron which can be procured from any 
quarter is being sent into Connal’s warrant stores, and though the 
increase in these stores is heavy, it is much less than the require- 
ments. Thus, on Wednesday, 116,088 tons were held, ‘the 
increase for the month being 23,035 tons. Makers are send- 
ing into the warrant stores all they can spare, and probabiy 
more, for some of the shippers and consnmers complain 
that they are not getting their iron as promptly from the pro- 
ducers as they should, the makers putting them off till later in 
the month, so that they have the more to send into the stores. 
Naturally the temptation is great, for makers can realise 52s. for 
the No. 3 which they send into the stores, whereas it is difficult to 
get 48s. for it if sold to consumers. Such a difference between 
warrants and makers’ iron as 4s. per ton is unprecedented, and 
it is no wonder that it disorganises legitimate trade. Makers will 
not sell No. 3 now to merchants unless it is store-barred, for they 
think that if the iron has to go into the warrant stores they may 
as well send it in themselves, and sell warrants, as they are doing. 
Producers are putting forth every effort now to make No. 3, 
when they can get such an excellent price for it, and in order to 
get a greater proportion of it out of the furnaces they are using 
increased quantities of coke, which is causing the prices of the 
latter to improve. It certainly is much more profitable to sell 
No. 3 at anything from 48s. to 52s. than grey forge at 43s., for 
usually the latter is only 1s. below No, 3. 

The present situation in the warrant market is leading to strange 
and unprecedented experiences—one is that Cleveland pig iron is 
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actually being sayy into Middlesbrough, and from more than 
one quarter. Thus the Skinningrove brand, which under 
ordinary circumstances is shipped direct to Scotland or the 
Continent, has this week been shipped to Connal’s wharf on the 
lees, so that it might be lodged in the warrant stores, But a more 
extraordinary circumstance is that No. 3 Cleveland pig iron, which 
has been — to Grangemouth and stored there, has actually 
been returned to Middlesbrough, and sent into the stores. That 
is worse than ‘‘sending coals to Newcastle,” but it illustrates very 
clearly the shifts that have to be adopted to increase the supply 
of warrants, and thus circumvent the “bulls.” It may be 
remarked that the outside public have not had any part or lot in 
the present “gamble,” as they had in the last—they {were too 
severely bitten in that. The game is almost entirely confined to 
those who are more or less intimately connected with the trade, 
and as the result of over-confidence among the ‘‘ bear” party, 
who sold very much more than they have had any chance of pro- 
curipg, and who did not expect the holders to be so firm, and 
= after day refuse to sell in spite of the constantly advancing 
cfters, 

Another unusual, if not altogether unprecedented circumstance, 
brought about by the “rig,” has been that No. 1 Cleveland iron, 
which is generally 2s. 6d. dearer than No. 3, is now sold at a lower 
price than the latter ; in fact, only about 48s. 6d. or 49s. will be 
given for it, while 52s, will sometimes be paid for No. 3. Makers 
who have sold No. 3 and cannot deliver it, or prefer to send it 
into the stores, are in some cases supplying the customer with 
No. 1 instead, to which the buyer makes no objection. The 
scarcity and dearness of No. 3 is leading founders to take more 
No. 4 foundry or forge, and the consequence is that there is a 
better demand springing up for these qualities, and the prices 
thereof have an upward tendency. About 45s, is quoted for No. 4 
foundry, and 43s. for grey forge. 

Hematite iron has begun to increase in price, as speculation in 
hematite warrants is increasing. For mixed numbers of East 
Coast hematite pig iron 55s. 6d. per ton can be obtained, and con- 
sumers can well afford to pay it, when the prices of steel have gone 
up so much, The stock of hematite in Connal’s stores is 38,078 
tons, a decrease of 1959 tons this month. Rubio ore is easier in 
price, the freights having dropped, and 14s. 9d. per ton for early 
delivery in the Tees will be taken. J 

Pig iron shipments this month have greatly suffered by reason 
of the cendition of the warrant market, for consumers abroad have 
been forced to buy elsewhere. Thus up to the 23rd only 65,635 tons 
were exported, as compared with 86,459 tons in November last 
year, 

The demand for manufactured iron and steel is in excess of the 
supply, though the works are all employed to their fullest capacity. 
There is often considerable delay in the execution of orders, and 
consumers are put to a good deal of inconvenience. Some of the 
consumers of steel plates are so badly in want of them that they 
offer 10s. per ton premium to induce manufacturers to give 
preference to their orders. The minimum prices are: Steel ship 
plates, £6 12s. 6d.; steel ship angles, £6 7s. 6d.; iron ship plates, 
£6 7s, 6d.; iron ship angles, £6 2s. 6d.; packing iron, £5 2s. 6d.; 
steel sheets, singles, £7 15s.; and common iron bars, £6 2s. 6d. per 
ton, all less 25 per cent. f.o.t.—and some of the manufacturers get 
considerably more than these fgures, Trade was certainly 
never so brisk as it is at present in the steel industry. It is ex- 
pected that within the next few days the shareholders of the 
Stockton Malleable Iron and Steel Company, Limited, will sanction 
its amalgamation with the Moor and West Hartlepool Steel Com- 
panies, All of these concerns are producers of iron and steel 
plates. Heavy steel rails are firm at £4 12s. 6d. net at works, and 
the demand is improving. 

The coal trade is steady, collieries are keeping in regular work, 
and shipments are above the average for this season of the year. 
The steam coal business is considerably better than is usual in 
November, though there is comparatively little going to the 
Baltic ; and the prices are well maintained. Best steam coals are 
realising 9s, 6d. per ton f.o.b. Steam smalls are easier in value, 
and not so easily disposed of ; the fact being that the supplies are 
in excess of requirements, there being more raised because of the 
increased prcduction of large coal. Best gas coals are firm at 9s. 
to 9s, 3d. per ton f.o.b.; households, 10s. 6d. to 13s., according to 
quality ; and unscreened bunkers, 8s. f.o.b, Blast furnace coke is 
in larger demand than supply, and 15s. 6d. per ton is the average 
price delivered at Clevelard furnaces ; but 16s. to 17s. has to be 
paid for best qualities, and 18s. f.o.b. for foundry coke. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tur Glasgow iron market has been in an unsettled condition. 
Prices of the different kinds of pigs have reached higher figures 
than before, but the course of business has been troubled and the 
prices irregular. In consequence of the “corner” in Cleveland 
warrants, sellers were early this week quoting as high as 54s. per 
ton, which was 2s, above the offers of buyers. Practically there 
was no business, the only dealing that took place being of 
a private nature between the “bulls” and the ‘ bears,” who 
have been in grips for the last few weeks, The rumour was 
current in the course of the week that the contest had been 
closed, the contending parties having arrived at a money settle- 
ment. An easier feeling for a short time was the result, but the 
market is still ina very uncertain state. Apart altogether from 
the scarcity of warrants, it is feared that there may be a scarcity 
vf raw iron that will in a short time further enhance prices. 

It was reported on ‘Change in Glasgow this week that the 
sellers of Cumberland hematite warrants had been caught short 
of iron, and that there might very likely be a contest, more or less 
prolonged, between the ‘‘ bulls ” and the “‘ bears ” with reference to 
hematite, the demand for which is believed to be fully equal to 
the current supply. Certainly the movement of prices in the mar- 
ket gave some colour to this statement, which has, indeed, been 

~ generally received as accurate. The probability, therefore, is that 
the market may continue in an unsettled state for some time to 
come, 

Business has been done in Scotch warrants from 49s. 81d. to 
50s. 5d., and down to 49s. 114d. cash, and at 50s. to 50s. 74d., and 
back to 50s, 34d. one month. The transactions in Cumberland 
hematite were from 58s. 11d. to 5%s, 44d., and back to 58s, 114d. 
cash, and at 59s, to 59s. 7d., and back to 59s. one month. There 
was also some business at 59s, 44d. for delivery in eleven days, and 
59s, 34d. seventeen days, 

Scotch-made hematite has advanced ls. 6d, to 2s. per ton, and 
merchants have been quoting 60s. delivered in railway trucks at 
the steel works, 

Prices of Scotch makers’ pig iron have been firm, as follows :— 
Govan and Monkland, Nos. 1, 50s. 44d.; Nos. 3, 49s. 74d. 
Wishaw and Carnbroe, Nos. 1, 50s. 6d.; Nos. 3, 49s, 9d.; Clyde, 
No. 1, 55s. 6d.; No. 3, 50s. 6d.; Gartsherrie, No. 1, 56s.; 
No. 3, 51s.; Summerlee and Calder, Nos. 1, 57s.; Nos. 3, 5ls.; 
Coltness, No, 1, 58s.; No. 3, 51s.; Glengarnock at Ardrossan, 
No. 1, 55s.; No. 3, 50s.; Eglinton at Ardrossan or Troon, 
No, 1, 52s.; No. 3, 50s. 6d.; Dalmellington at Ayr, No. 1, 
51s, 6d.; No. 3, 50s.; Shotts, at Leith, No. 1, 56s.; No. 3, 5ls.; 
Carron at Grangemouth, No, 1, 56s.; No. 3, 51s. per ton. 

Some of the special brands of makers’ pig iron are quoted Is. 
per ton above these prices, and-the prospect is that Scotch iron is 
likely to go still higher. Some hints have been thrown out to the 
effect that the ironmasters are likely to spend money in “‘ rigging” 
the market, with the view of forcing up prices still further. How- 
ever this may be, it is not unlikely that values may be sent up 
by the force of the legitimate consumptive demand. 

The shipments of Be iron from Scottish ports in the past 
week amounted to 4820 tons, compared with 5682 in the corre- 


total shipments for the year to date have been 228,028, being 2726 
tons less than in the similar period of 1897. The arrivals of 
Middlesbrough pigs at Grangemouth were 9762 tons, being 264 tons 
more than in the corresponding week. 

Anadditional furnace has been put on ordinary iron, and there are 
now 44 producing hematite, 32 ordinary, and six basic iron, the 
total of 82 furnaces thus in operation in Scotland comparing with 
81 in the preceding week, and 75 in the corresponding week of last 

ear. 

The manufactured iron department is well employed, and there 
is great activity in the steel trade. In the foundries there is 
a great and increasing amount of work of a general description. 

Schemes given notice of for parliamentary sanction are numerous 
and important, and other projects in contemplation along with 
these promise a time of prolonged activity in business and manu- 
facturing circles. 

Quite a large number of workmen have been discharged at the 
Hyde Park Locomotive Works, Glasgow, and this occasioned no 
little surprise to the men themselves as well as to the public, it 
being understood that the company has its books pretty full of 
orders. Itis stated that the work on hand will occupy six to nine 
months, but the reason of the pay-off is that the bulk of the work 
has not yet reached a stage to warrant the management in keeping 
on a full complement of men in the boiler shops and smiths’ 
department. 

‘he coal trade has been active during the week. No doubt in 
one or two districts, notably in Fifeshire, the shipping demand has 
not been so brisk ; but any loss to general business occasioned in 
this way has been more than made up by the increased animation 
in household coals, due to the occurrence of cold weather and a 
pretty general fall of snow. The coal shipments at Scottish ports 
aggregate 170,410 tons, compared with 165,694 in the preceding 
week, and 189,300 in the corresponding week of last year. There 
have been slight variations in price, but on the whole the changes 
are unimportant. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE leading industries are in a vigorous condition, and the 
reaction in all quarters after the long strike is complete. Last 
week in Cardiff the price of best steam began to advance, and at 
the close was fully ls. per ton better than at the beginning of the 
week. In ratio with improved prices there was a slight reduction 
in freightage, and the arrival of tonnage was more marked, so that 
the week’s totals of coal shipments amounted to no less than 
380,000 tons. As commented upon on ’Change this was a pro- 
digious volume of trade, reminding members of the time when it 
was thought that a quarter of a million tons weekly export would 
touch a high and a desirable point. With new docks at Cardiff, 
and enlarged ones at Barry, even the remarkable total of last 
week is likely to be exceeded. ‘‘ On all hands” the comment is 
heard that the best Welsh steam coals were never in such favour. 
‘**Smalls,” too, are improving. 

Referring to the new docks at Cardiff, quiet but substantial pro- 
gress is being made under Mr. Rea, the resident engineer. Most 
of the offices are built, and fully 300 men are employed. In the 
beginning of the year it is intended to put on an additional 
force. 

The next session promises to be a quiet one as regards Welsh 
Bills. The railway and dock exchequers are not in a state to 
justify much expenditure in that direction, and shareholders must 
have a return to reasonable dividends before they favour it. The 
Windsor Bill, I hear, will not be brought forward as anticipated. 
The Cardiff Railway is not likely to try for the transformation of 
canal to railway, but may promote, it is rumoured, an extension 
of the railway powers obtained. 

Swansea last week showed a correspondirg vigour to that of 
Cardiff in coal exports, despatching over 51,000 tons. Newport 
was also active with 21,850 tons coastwise, and close upon 60,000 
tons foreign. France as usual has continued its large purchases 
of steam coal both at Swansea and Cardiff. In patent fuel both 
ports are well employed. Swansea despatched over 8000 tons last 
week, a good deal going to France. Cardiff exports included 
large cargoes to Port Linnon and Trinidad. Closing coal prices 
this week at Cardiff were as follows :—Best steam coal, 13s. to 
13s. 6d.; seconds, lls. to 12s, 6d.; drys, 10s. 6d. to 103, 9d.; best 
Monmouthshire, 10s. 9d. to lls. 3d.; seconds, 9s, 6d. to 10s.; 
special steam, small, 6s. 3d. to 6s, 9d.; best ordinary, 4s. 6d. to 
5s. 3d.; seconds and inferior, 4s. to 4s. 3d.; best households, 13s. 
to 14s.; No. 3 Rhondda, 12s. tid. to 13s.; No. 2 Rhondda, 8s. 6d. 
to 9s.; small, 5s. to 5s, 3d.; patent fuel, 11s. to 12s. 

Swansea prices :—Anthracite, 14s. to 14s, 6d.; seconds, 12s, 6d. 
to 13s.; ordinary, lls. to 11s. 6d.; small rubbly culm, according 
to position of stem, from 4s, 3d.; steam coals, lls. 1d. to lls. 3d. 
seconds, 10s, to 10s, 6d.: bunkers, 7s, 9d. to 8s, 3d.; small, 4s. 6d. 
to 5s. 9d.; house coals, No. 3 Khondda, 11s. 6d. to 12s. 6d.; No, 2 
Rhondda, 9s, 6d. to 10s. f.o.b. Swansea, cash thirty days less 2}, 

It was a subject matter of complaint on ‘Change, Swansea, this 
week that the pig iron market had become completely disorganised, 
and in the hands of the ‘‘ bears ;” the result had been that Scotch 
pig iron advanced 1s. per ton on the week. Possibly the ‘‘slump” 
that has taken place in Glasgow this week will affect them in turn, 
Middlesbrough 3s, 6d. per ton, and hematite 2s. 10d. per ton. As 
might be expected, this led to buyers holding off, and while fresh 
business has slackened, more attention has been given to working 
off contracts and attending to old orders. 

At Ebbw Vale much satisfaction has been expressed that the 
directors have refused to accept the resignation of Alderman 
Powell, and have appointed him general manager. High pressure 
characterises operations at Dowlais Cardiff, and Dowlais on the 
Hills, where the supplies of pig iron had to be augmented from 
Cardiff. There was a slight hitch with the great fly-wheel of the 
driving engine at the plate mill last week, which delayed matters 
a little. Tin bar and rails are in great demand—Dowlais and 
Cyfarthfa—and at the latter stocking rails temporarily for shipment 
foreign is a feature. In connection with iron and steel, the rail- 
ways are getting exceedingly busy, and the principals have little or 
no rest in the whole twenty-four hours, 

Mid-week, on Change, Swansea, the only qualifying note heard 
was that on account of the advance in raw materials the finished 
iron and steel branches were hampered. This was not expected 
to continue. Contracts are hanging firea little. Block tin is down 
again £1 a ton. ‘Transactions in tin-plates continue to be for 
prompt delivery. 

Latest general quotations, Swansea, were as follows :—Glasgow 
pig iron warrants, 50s. 1d. to 50s. 5d. cash buyers; Middles- 
brough No. 3, 54s, prompt ; other numbers in proportion. Hema- 
tite warrants, 59s, 44d. for mixed numbers, f.o.b, Cumberland, 
according to brand ; Middlesbrough hematite, 57s.; Welsh bars, 
£6 7s. 6d. to £6 10s., angles at usual extras ; sheet iron, £6 15s. to 
£6 17s. 6d.; steel sheets, £6 17s. 6d. to £7. Steel rails: Heavy, 
£4 12s, 6d. to £4 15s.; light, £4 17s. 6d. to £5 10s, Bessemer 
steel: Tin-plate bars, £4 12s, Siemens: Best, £4 15s., all delivered 
in district net cash. Tin-plates: Bessemer steel cokes, 10s, 6d. 
to 10s. 9d.; Siemens, 10s. 9d. to 11s.; ternes, 19s. to 21s. 6d.; best 
charcoal, 12s, 6d. to 13s,; finished black plates, £8 to £8 10s. per 
ton; Carnarvon, £7 to £7 10s. Block tin, £80 5s. to £80 lds. 
_ ores, 14s. to 14s, 6d.; Cardiff, from 13s, 9d. Rubio, Tafna 
3s. 3d. 

There was a large shipment of tin-plates at Swansea last week : 
62,097 boxes ; receipt from works, 40,408 boxes ; present stock, 
169,801 boxes. The trade is manifestly improving. Work has 
recommenced at the Worcester and Upper Forest works, and three 
new companies have been registered of late with a combined 
capital of close upon £80,000. Large clearances of tin-plate and 
black plate are making to Batoum, and I note vessels loading this 





sponding week of last year, showing a decrease of 832 tons. The 


week for New York, Mediterranean ports, and Hamburg. 
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It will be noticed that prices have advanced slightly, M 
are resolute in seeking better prices to cover the advance inmate” 
The drop in block tin is acceptable to some extent, At ree 
ardawe notices mature at the end of the month, In the | Ont. 
it is thought that an arrangement will be brought steannt 
satisfactory character. The difference in price between Welsh : 
Spanish lead is now only 1s. 6d. per ton. “and 

A new feature, or at least one growing into importance at g 
sea, is the rapidly increasing number of steamers which fred 
the port to bunker ex route for ports on the Atlantic, _ 
register of such vessels this week was 10,000 tons, and another on 
of steamers is expected. ihe 

In the Swansea Valley the mills at Pontardawe are bein alte 
from the usual tin to sheet producing. Park Clydach se m 
and Beaufort works are fully occupied. Morriston, once turny “ 
out only white plates, is now busy also on black. he tin hous 
Glentawe is the scene of a slight labour difficulty. Work at ie 
foundries is rather quiet. . ? 

At Llanelly there is a rumour, not authenticated, that the m 
chasers of Burry works are Messrs. Huntley and Palmer, who en 
turn out their biscuit tins their. No improvement is recorded at 
Morewoods, ‘The suggested new list of wages in tin - plate j 
likely to be retained on paper until the spring. The men say they 
will take no action until April. ’ 

An average output is taking place at Briton Ferry, 

In harmony with the healthy conditions of the iron and steel 
trades, the coke industry continues vigorous. Home sales are 
large, and shipments have been busy. Furnace is now at 16s, tiq 
to 17s. 6d., Cardiff, foundry 18s, 6d. to 19s., and special is touching 
24s, 6d. Pitwood firm, 18s, 6d. Swansea, 18s, él to 19s, . 

It is arranged that the Bute Docks, Cardiff, shall have an 
improved Sunday arrangement, and be open for arrival and 
despatch both tides, 

The coal audit isto be declared this week of the prices ruling for 
the two months ending October 31st. They will regulate Wages 
from December Ist. 


Wan. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

A VERY satisfactory state of affairs prevails on the iron market 
in this country. Throughout all branches of the Silesian iron and 
steel trades the position is exceptionally strong. Orders for jn. 
mediate, as well as forward delivery, are plentiful, both in the raw 
and in the finished iron branch. Merchant iron is in particularly 
good call for local and foreign consumption ; exports to Russia 
have increased, The majority of the rolling mills are amply pro. 
vided with orders that will keep them briskly occupied til! end of 
February. Business in the heavy plate trade remains very active, 
inquiry and demand from boiler makers and construction shops 
being strong, but sheets have been in less animated request, A 
fair amount of orders is still coming in for all scrts of railway 
requirements, and the machine shops are also busily engaged, and 
have to ask long terms of delivery. As regard prices, much stiff. 
ness is shown both in raw and manufactured iron, 

Excellent employment continues to be maintained in al! depart- 
ments of the RKhenish-Westphalian iron industry. A vigorous 
demand comes in for crude iron, and many contracts have lately 
been secured that reach far into the third quarter of next year, 
Prices, though uncommonly firm, have not advanced ; current 
rates are:— White forge pig, M.60 to 61 ; common forge pig, M.55to 
56 ; iron for steel making, M. 63; German Bessemer, M. 63 to 65; 
basic, M. 58 to 59 ; foundry pig, No. 1, M. 67 ; No. 3, M. 60 pt, 
free at works. Blooms and ingots are in strong request, the 
majority of the Siegerland works having already disposed of their 
production for the first two quarters in 1899. Increasing demand 
iz reported to come in for plates, and the business in sheets is also 
much better than usually at this time of the _ Prices for 
sheets leave, however, room for improvement. Bars and girders 
are in good call, and the wire trade has likewise shown a fair brisk- 
ness for some weeks past; drawn wire has in several instances 
realised M. 2 p.t. more than was previously quoted, For wire nails 
an advance of M. 4 p.t. is being contemplated. 

A strong demand comes in for coal and coke ; prices are ex- 
ceedingly stiff. Best steam coal, M. 11°50; second sorts, M. 9 to 
10 ; house coal, common sorts, M. 9to 11; anthracite, M. 19°50 
to 21 p.t. at the pit mouth. For foundry coke, M. 16 to 16°50 p.t. 
is given ; blast furnace coke, M. 14 ; artificial coal, M. 10 tol3p.t. 

An explosion occurred at the Borussia Colliery, near Dortmund, 
a the death of seven men, while two others were severely 
injured. 

During the past week the Austro-Hungarian iron market has becn 
exhibiting a little more liveliness—or rather, the general tone has 
been less dull than formerly. A quiet but comparatively steady 
feeling prevails in most branches, there being a slightly better 
inquiry for merchant iron, and also for bardware and tools. 
Activity in the building line has been fairly brisk, owing to the 
uncommonly mild weather, and so there has been a pretty good 
demand coming in for structural iron generally. _ List quotations 
are: Austrian and Styrian bars, 112 to 122 f1.; ditto Bohemian, 
110 to 114 fl.; ditto Moravian, 1104.; girders, 111 to 125 fl.; steel 
plates, 132 to 165 11.; boiler plates, 150 to 180 fl.; all per ton free 
Vienna. Styrian pig iron, 45 to 51 fl.; Moravian ditto, 42 to 501. 
p-t. at works. 7 

The Belgian iron and steel industries continues prosperous, with 
the prices for many articles tending upwards. On the whole, an 
increase in demand is noticeable ; especially to Holland a lively 
trade is doing. 

The company of Belgian construction shoys, Nicaise et Deleuve, 
are building blast furnace works, foundries, and construction shops 
near the Maknoka Colliery, on the Charkow-Taganrog Railway line, 
the capital fixed for the undertaking amounting to 2,000,000f.. _ 

There is no change to note in the position of the iron trade in 
France, makers in the different districts having their hands pretty 
full of work, and are realising fair prices, ‘Ibe tone all through is 
healthy and firm. 

The French coal market is likewise active. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal; the market is very firm, with every prospect of prices 
advancing, as most of the shippers are well off for orders to the end 
of the month, House coal is rather quiet, owing the strong weather, 
sailing vessels are scarce, but prices remain firm. Exports for the 
week ending November 19th were :—Coal, foreign, 59,513 tons; 
coastwise, 21,850 tons ; rails, 520 tons ; and spiegle, 100 tons. Im- 
ports for week ending November 22nd were :—Pitwood, 2840 loads ; 
phosphates, 200 tons ; iron ore, 9400 tons; pig iron, 2093 tons 
and two cargoes; steel plates, 400 tons; one cargo deals, one 
cement, and one slate. 

Coal: Best steam, 1ls. to lls. 3d.; seconds, 9s. 6d. to 10s.; 
house coal, best, 13s.; dock screenings, 6s. 6d. to 6s, 9d.; colliery 
small, 5s. 6d. to 5s, 9d.; smiths’ coal, 8s. Pig iron: Scotch 
warrants, 49s, 9d.; hematite warrants, 59s., f.o.b. Cumberland ; 
Iron ore: Rubio, 14s. to 14s.3d.; Tafna, 13s, 3d. to 13s. 6d. - Steel : 
Rails, heavy sections, £4 12s, 6d. to £4 1b5s.; light ditto, £5 5s. to 
£5 10s, f.0.b.; Bessemer steel tin-plate bars, £4 12s.; Siemens steel 
tin-plate bars, £4 15s. All delivered in the district cash. Tin- 
plates: Bessemer steel coke, 10s. 6d. to 10s. 9d.; Siemens— 
coke finish—10s, 9d. to lls. Pitwood: 18s, 6d. to 1s, 
London Exchange Telegram: Copper, £56; Straits tin, £80 10s. 
Freights: steady. 


THE 








Tue Council of King’s College, London, have appointed 
Mr. Ernest Wilson, M.I.E.E., Professor of Electrical Engineering, 








in succession to the late Professor Hopkinson, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 16th. 
- Jootion week is usually one of business 
ey cer xpectancy. The results conform to 
se So. The monetary situation is strong 
rie and is such as to stimulate the pur- 
nd soune, ° 


quiet 


a 


nase of reliable railroad and industrial securities, 
chase , : i 
. but the desirable avenues are rather 
oad Speculative opportunities abound, but 
jimited. * 

they 20 é vale, that is to say, con- 
4 a much larger scale, | y, 

eta iy long-projected work is to be pushed to 
jdera 

mise measurably profitable traffic. The steel 
promis 

hav discussed, without satisfactory results, the 
pave discus 

"rails at different costs. The Carnegie 
mane ean undersell anything, and does not need 
people ¢# 

or aan interest account to look after, pay more 
ne and their general shop expense is 


th disposition to invest is stronger than for 
9 dispos 
do not attract, Railroad work 1s now pro- 
} 
.: mpletion in localities where five years of growth 
comp! 
j] makers have had meetings in this city, and 
ra 
knotty problem of harmonising interests that can 
; combination, The Illinois Steel Company 
ye rote Cambria Steel Company have cheap 


vater. 
seta fuel, and have lessened cost of manufacture 
On rifle The Carnegie interests have their own 
a 7 


others, mine at a minimum cost by 
vans of shovels that almost remove the labour 
factor and ship by water in vessels that hold 
we running into the thousands of tons, reload 
rn astern lake point into enormous cars, by which 
the furnaces are reached at an expense per ton 
that afew years ago would be deemed incredible. 
When all these familiar facts and the as familiar 
ip load and car load are studied out, 
it is easy to understand why American rails can 
iad their way abroad, and why Mr. Carnegie is 
making all the money he wants at eighteen dollars 
er ton. - - . 
The American iron trade is strong at a time 
when only a moderate amount of business is being 
done, Inquiries from European sources during 
the past week lead to the inference that buyers 
abroad are seriously contemplating very large 
purchases of crude and finished products from 
furnacesand mills, Should the projected railway 
eaterprises be prosecuted next year, including a 
rounding out of smaller railway systems, there 
will be a large demand for rails. ‘lo all appear- 
ances the requirements for rails wil] be more than 
double next year what they have been this. The 
Bessemer production is about at maximum limits, 
forge and foundry production could be enlarged if 
ices advanced enough, Forge iron is active, 
js rolling mills everywhere are pretty busy. The 
latest news from pipe mills is that large contracts 
have been placed for export requirements. There 
are calls for 300,000 tons rails, plates, pipes, &c., 
now under consideration. One big steel-making 
concern contemplates putting on two vessels 
tocarry products abroad, and be independent of 
the accidents of tonnage supply and the notions 
of captains as to the value of services. Plate mills 
have this week booked big orders for winter 
bridge work at very good prices, Smaller mills 
are all ina good shape, and there is no doubt but 
that the run of orders will keep them busy, This 
week will probably close the tin-plate combination, 
capital £10,000,000. This year the cotton crop 
will be the largest on record, The population in 
the cotton area is becoming more self-supporting, 
and less dependent on outside supplies. This 
means permanently lower-priced cotton, and a 
further expansion of the textile industry in those 
States, The financial conditions are favourable, 
and collections are easier throughout the regions 
wherein business is most generally done on credit. 


ore beds, like 
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CATALOGUES. 


Ludwig Bezker, Offenbach - on - Main.—Illus- 
trated catalogue of drawing tables or desks. 

Green and Boulding, Bunhill - row, London.— 
Illustrated catalogue of Buffalo injectors and 
metallic packings, 

K. W. Caldwell and Son Company, Chicago. 
—A little booklet describing special conveyors 
and elevating machinery. 

W. Martin and Co,, Kast-road, West Ham, E, 
—Model engine lathe and tool catalogue for 1899, 
with prices and illustrations, 

The Antwerp Telephone and Electrical Works, 
Antwerp (London agents W. F, Dennis and Co.), 

General price list of telephones, switchboards, 
and accessories. 

A. Borsig, Berlin, Die Elektricitit in der 
landwirthschaft.—This is an illustrated pam- 
phlet devoted to a description of the ploughs 
operated by electricity, and reports on the opera- 
tions of these appliances, 

Merryweather and Sons, Limited, London.— 
Water Supply to Villages and Country Houses. 
The object of this little work is to lay before 
councillors, country gentlemen, estate agents, 
and others, plain information free from techni- 
calities, for their guidance when contemplating 
the provision or improvement of water supply 
systems, 

John J. Royle, Dalham Engineering Works, 
Manchester, — Illustrated catalogue of Royle’s 
patents for steam users, The book is divided into 
four sections, as follows:—Steam ‘raps and 
Dryers, Reducing Valves, Miscellaneous Articles, 
and the “ Row” Tube and its Applications. The 
work is well and legibly printed, nicely illus- 
trated, and strongly bound, but Mr. Royle might 
with advantage put his name on the back. 











TRaDE AND BusINesS ANNOUNCEMENTS.—Mr. 
James Swinburne has removed from 66, Victoria- 
street to 82, Victoria-street (Grosvenor Mansions), 
London, §.W.—The Carnegie Steel Company, 
Limited, has taken new offices at 71 and 72, King 
William-street, London, E.C.—An order has just 
been passed for a new Merryweather ‘‘ Gem ” en- 
gine, capable of delivering over 400 gallons per 
minute, to be added to the Metropolitan Fire 
Brigade. From the 28th inst,, the London address 
of Messrs, Ruston, Proctor, and Co., Limited, 
Will be Stafford House, 27a, Cannon-street, E.C. 
Ba t. William R,. Harrison, M.I. Mech. E., 

urnett-avenue, Scale-lane, Hull, has been ap- 
Pointed sole agent for the sale of ‘* Unbreakable ” 
Pulleys and mill gearing for Hull and suburbs. 











THE PATENT JOURNAL. 


Condensed from “The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 





*,* When inventions have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


9th November, 1898. 


23,630. Raisinc Begrs, F. Bolton and C,. Davies, Man- 
chester. 

23,631. Removinc Dirt from H. C. Plaut, 
London. 

23,632. Menu Carps, W. L. Wise.—(Fubrik von Maggi's 
Nakrungsmitteln A. G., Switzerland.) 

23,633. Heatine Apraratus, W. L. Wise.—(M. Cassart, 
Belgium.) 

23,634. BREECH-LOADING OrDNANCE, L. L. Driggs and 
V. C. Tasker, London 

23,635. Cranks, A. H. and W. H. J. Wilson, London. 

23,636, Sree. Roiver for Turninc Emery, R. Rickie, 
London. 

23,687. TREATING Burrer, M. Julien, London. 


MILk, 





23,638. Mixina Liquerigp Martrers, M. Julien, 
London. 


23,6389. SEPARATING Supsrances, A. M. Clark.—(7he 
Metallurgische Gesellschaft A. G. Germany.) 

23,640. Securinc Rattway Rai. Keys, H. Tomlins, 
London. 

23,641. Rorary Macuine, H. J. 8. Gilbert-Stringer, 
London. 

23,642. Toot, E. D. 
Zealand.) 

23,643. Enaines, W. J. Gooding, W. H. Wilkins, and 
B. H. Tarrant, London. 

23,644. OXYANTHRAQUINONESULPHONIC ActD, O. Imray. 
(The Farbwerke vcormals Meister, Lucius, and Brun- 
ing, Germany.) 

23,645. Bins for Srorisa 
London. 

23,646. SrReTcuING Woven Fasrics, R. 
London. 

23,647. Corks, F, L. le Franc, London. 


Benjamin.—({). Whitburn, New 


Grain, &c., O. Hoff, 


R. Roberts, 


10th November, 1898. 


23,648. SHoe Fastener, F. Newsome, Bradford. 

23,649. Hockey Lea-auarps, W. and W. Quaife, Bir- 
mingham, 

23,650. CIGARETTE Maker, J. Tough, Aberdeen. 

23.651. Twine Hovper, J. Cairns, Glasgow. 

. Process for Makino Bricks, J. B. Atkinson, 
Glasgow. 

23,655. Two-REEL Sewinc Macuines, D. Flanagan, 
Halifax. 

23,654. Rorary Motor, J. W. Martin, Nottingham. 

23,655. Hat Fastener, E. F. Holloway, Liverpool. 

23,656. Macuinery for WasHinc Cxoruss, H. C, 
Longsdon, Keighley. 

23,657. Fire-Licuter, G. E. Dehany, Liverpool. 

23,658. Capinets for Hot-arr Batus, A. Deane, 
Glasgow. 

23,650. ELecTRIcAL Prorutsion of Tramway Cars, D. 
Robertson, jun., Glasgow. 

23,660. Foor BrakkE for CycLzs, 
Sunderland. 

23,661. Smoke Curger and VentILator, J. McGinnes, 
Manchester. 

23 662. ELEecTRicAL Switcues, J. H. Tucker, Bir- 
mingham. 

23,563. Brakes, T. M. 
Glasgow. 

23,664. Pumpinc Apparatus, O. Oldham, Manchester. 

365. CigaretreEs, A. E. Collens, Manchester. 

23,666. Tram Rait Sawinc Macuing, G. F. Harvey, 
Norwich. 

23,667. Hoistinc Apparatus, R. Priest and B. Mill- 
ward, Birmingham. 

23,668. Gratgs, C. F. Brown and J. Naylor, Brig- 
house, Yorks. 

23,669. SLEEPER for Rai_ways, P. Czigler A. Hirsch- 
mann, F. Griinbaum, J. Wertheimer, F. Friedrich, 
L. Rosenberg, and H. Kohn, Glasgow. 

23,670. Strrercuinc Trousers, 8. E. 
London. 

23,671. Macuine for SeranaTinc Matrers, W. Streitz, 
London. 

23,672. Benpina Mxetat, A. Miall and E. C. Amos, 
London. 

23,673. Ain VaLve for Prgumatic Tires, F. Pudney, 
London. 

23,674. Recertacves for HoLpine Tacks, P. H. Adams, 
London. 

23,675. GENERATOR, H. de Thiersant and W. A. Coulson, 
London. 

23,676. Arrixinc Srames to Letrers F. 
London. 

23.677. VeLocipepgs, &c., J. T. M. Hircock, Birming- 
ham. 

23,678. Ciip, J. M. Nemerovsky, Birmingham. 

23,679. Recerractes for HoLtpinc Fup, M. Perls, 
London. 

23,680. ParreERN Makers’ Woop Screw, W. Rowthorn, 
London. 

23,681. Courp_ers for Raitway Wacons, L. 8. Williams, 
London. 

23,682. Rai, Joints, A. Thomson and J. R. Wood, 
London. 

23,683. Ianrtina Gas, F. W. Golby.—({R. S. Leas, Ger- 
manu.) 

23,684. Pygumatic Tires for Cycies, 8. Bunting, Bir- 
mingham. 

23,685. Cisterns, A. Levis, London. 

23,686. Suutrine off the Surry of Gas, G. Nobes, 
London, 

23,687. SOLUTION-SEPARATING AppaRaTus, A. James, 
London. 





W. Allen, jun., 


Dalziel and W. Henderson, 


= 


Phillips, 


Lenton, 


23,688. Dryinac Viscous Susstances, C. Martini, 
London. 

23,689. Sarety Bicycies, W. Thackhall - Browett, 
London. 


23,690. Drawer, W. J. Greatorex, London. 

23,691. BicycLe - suprortina Dervicgs, C. Schreiber, 
London. 

23,692. Strays for BicycLk Mupeuarps, C. E. Ames, 
London. 

23,693. Fitm Houper, G. J. G. Jensen and J. C. Lyell, 
London. 

23,694. TyPEWRITING Macuings, E. W. Brackelsburg, 
London. 

23,695. Corks, C. W. Morley, London. 

23,606. WELTED Boots, E. Bostock, jun.—_{A. Bostock, 
Cape Colony.) 

23,697. EXTRACTING 
gomerie, London. 

23,698. VENTILATING TuBEs for Mines, P. Mommertz, 
London. 

23,699. Systems of Exxecrric Proruusion, R. P. 
Strachan, London. 

23,700. Procrss for Treatinc Straw, C. Wetherwax, 
London, 

23,701. Process for Treatinc Straw, C. Wetherwax, 

ndon. 

23,702. Apparatus for TREATING ASPHALTE, J. W. 
Pattisoy, London. 

23,703. Waite Leap, H. Davison, Liverpool. 

23,704. CycLe Braxkks, J. G. Macgregor, Liverpool. 

23,705. Apparatus for FLusHine Purposgs, L. Klein, 
Liverpool. 

23,706. Dynamo Brusugs, J. Lessing and C. L. Hicbl, 
London. 

23,707. Ort Cans, H. Swanton, London. 

23,708. WaTeR-TUBE Borters, A. L. Brun and L. 
Leclere, London. 

23,709. Compostrors’ Sticks, F. Wicks, London. 

23,710. Dygina Cans, C. D. Abel.—(H. C. Meyer, jun., 
Germany.) 

28,711. CorRuGATED Tuses for Steam Boers, K. 
Gamper, London. 

28,712. Cotours, D. C. Bendix, London. 


Metat from Org, J. C. Mont- 





23,718. Compressep Air Pumps, A. Birk and M. 
Justesen, London. 

23,714. Banpacgs, H. Linnekogel, London. 

23,715. PLovens, E. Kéver, London. 

23,716. StoraGE Batrerixs, R. Haddan.—{4. J. Miller, 
United States.) 

23,717. Pins, B. Neumann, London. 

23,718. Liquip FUEL-BURNING ApPpaRATuUS, J. Smith, 
London. 

23,719. Cycix Sranps, C. Stephenson, London. 

23,720. DevELopinc PuHorocrarus, A. J. Boult.—(L. 
Cannier and A. Laysille, France.) 

23,721. Respirators, W. Wagner, London. 


23,722. Postrace Stamp Protector, M. Wolffram, 
London. 

23,723. Screw Presses for Macuines, A. Gdsser, 
London. 


23,724. Porrgry, F. Montford, London. 


11th November, 1898. 
23,725. SERRATED FLoweR Sranps, J. Martin, Shef- 
field. 
23,726. STEAM ENGINES, W. Foggo, Andover, Hamp- 


shire. 
23,727. BinocutaR OptomererR, H. Hardinge, 
London. 


23,728. ELecrric Lamp, J. J. Brooke and F. W. Allen, 
Manchester. 

23,729. Tape Measures, P. Tyzack and A. Holmes, 
Sheffield. 

a. ACETYLENE Gas Lamps, A. R. Atkey, Notting- 
1am, 

23,731. Tuses for Sunrace ConpensErs, G. Cock burn, 
Glasgow. 

23,7382. Apparatus for Hoistinc Tackuz, G. Kieffer, 
London. 

23,783. Mupouarps, H. and 8. Hodges, Christchurch, 
Hampshire. 

Ecc Bgater, G. H. Swiggs, Plymouth. 

35. Boor Tress, F. L. J. Ward, Derby. 

,736, CANDLESTICKS, J. Williams, Brixton. 

737. Couptinc Up Snarrs, A. J. 8. Harris, Brad- 


3. Mupcuarp, J. 8. Lang and J. Campbell, Glas- 


. Cuarrs, J. J. W. Potter and 8. J. P. Shaw, 
Manchester. 

23,740. Seats for Ourpoor Usk, W. Tapp, Bristol. 

23,741. AtracHinG PEDALs to CycLes, H. Greenwood, 
London. 

23,742. FLy WHELs, H. W. Morley and C. Day, Brad- 
ford. 

23,743. Comss, J. H. Whitehead and W. E. Layland, 
Halifax. 

23,744. Pepat Gear for VeLocirepes, L. Lefebvre, 
London. 

23,745. Betts for PersonaL Wear, P. A. Martin, Bir- 
mingham., 

23,746. Cycies, J. J. Ware, Bristol. 

23,747. MACHINES for CLEANING TuBES, J. Hughes, Bir- 
miogham. 

23,748. Game CARRIER or Hooper, T. R. Cattell, Bir- 
mingham. 

23,749. Broocugs, P. R. J. Willis.—(A. Hazelton and C. 
H. Rigg, United States.) 

23,750. KLECTRO-DYNAMIC RELAY, S. G. Brown, Bourne- 
mouth. 

23,751. CrrcuLAR Saw Guarp, R. Jones, Ruabon, North 
Wales. 

23,752. Arparatvs for Heatino Water, T. E. Barralet, 
London. 

23,753. ELecrricaL Measurinc Device, J. A. Fleming, 
London. 

22,754. Broom Hanpies, L. M. Cooper, Castletown, 
Derbyshire. 

23,755. CycLe Brakes, C. Gray and J. H. Pick, Stam- 
ford. 

23,756. Brake for Luccace Trucks, 8. Kenyon, Don- 
caster. 

23,757. Dust Exciupers, T. J. Lord and A. Butter- 
worth, Rochdale. 

23,758. MuttipLe Pity Veneers, P. 8. Brown, Glas- 





gow. 
23,759. Brakes for Hanp Trotizys, J. E. Cree, 
Glasgow. 


23,760. THrEAbs, T. Holmes, J. Kitchin, and 8. Har- 
greaves, Bradford. 

23,761. Linotype Macuine, W. H. Lock and H. J. 
Gardner, London. 

23,762. Hanpie-Bar for Tricyciges, E. H. Buckell, 
Chichester. 

23,763. GLass-LINED MgrTaLiic VEssE.s, F. I. Gibbs, 
Birmingham. 

23,764. Rorary Motors, W. H. Dougherty, New. 
York. 

23,765. BrtuiarpD Cuz, H. Nagel and F. A. Griin, Liver- 
pool, 

23,766. Back Boarp CHgest Exeanper, A. A. Hinde, 
Blackpool. 

23,767. Mupeuarp for TricycLEs, 
London. 

23,768. CaBLe for Evecrric Traction, A. P. Weight, 
London. 

23,769. RaiLway SLEEPER and Cuarr, H. E. Rooke, 
London. 

23,770. Pen and Pencit Houper, J. H. Brockelmann, 
London. 

23,771. Stups, J. Daws, London. 

23,772. Ain Tupes for Pseumatic Tirgs, E. C. Koch, 
London. 

23,773. SwimminG Appiiances, T. G. Challis and H. 
Lane, London. 

23,774. Recerrace for Cur Fuowers, R. W. Fieldwick, 
London. 


G. B. Botley, 


23,775. CycLte Frames, J. Fage and 8. Aldridge, 
Londen. 

23,776. SreREoscopic Hanp Cameras, H. Smyth, 
London. 


23,777. CoRRUGATED Iron for VessELs, T. H. Ash, 
London. 

23,778. BILLIARD 
London. 

23,779. Hanpies for Toots, A. J. L. Haverkamp, 
London. 

23,780. Liresoats, F. Liirssen, London. 

23,781. Carp CLoruine, R. H. Jessop, London. 

23,782. Device for Potisninc MeErTAt, E. Taylor, Bir- 
mingham. 

23,783. Pouttry Coop, A. Harrowell, Pitston, near 
Tring. 

23,784. ReGcisTERING Device for HoistiInG APPARATUS, 
W. A. A. Roper, London. 

23,785. Drivine Putiteys and Banps, J. M. Wade, 
London. 

23,786. ONE-TRIGGER MecuanisM for Guns, W. Adams, 
London. 

23,787. CycLe Cranks, T. Wilson, London. 

23,788. Szatine Tins for Arr Pressure, T. R. Davey, 
Bristol. 

23,789. VeLocirepEs, H. H. Pearce, London. 

23,790. GENERATOR, W. A. Koneman and W. H. Hartley, 
London. 

23,791. TreatTmENT of Ruka Fisres, J. Longmore, 
London. 

23,792. VaLtves, W. H. Doyle, London. 

28,7938. FasTenrne Rattway Raits, A. T. M. Johnson, 
London. 

28,794. Cocks, J. F. Duke, London. 

23,795. TREATMENT of ARMOUR Ptarss, B. K. Jamison, 
London. 

23,796. Ovens, N. Ostert, London. 

23,797. Printinc Macuing, C. A. Meyer and G. E. Seiler, 
London. 

23,798. Dressgs, F. H. Sprang, London. 

23,799. SusstiruTe for Straw Banps, W. Gerstle, 
London. 

23,800. Susstirute for Straw Banps, W. Gerstle, 
London. 

23,801. Urrnat, A. J. Arthurs, London. 

23,802. PorTABLE DRILLING Apparatus, E. Capitaine, 
London. 

28,803. HANDLE-BARS for VeLOcipEDEs, A. S. Turner, 
London. 


Cvusz Tor Cvutrers, J. Smith, 





28,804. Skint Hotper, J. Riddle, London. 

23,805. Meruop of Decoratinc Cycuzs, J. G. Warren, 
London. 

23,806. Improvep Soap Compounps, D. Gray, jun. 
London. 

23,807. Eac-HoLpErs, W. P. Thompson.—(L. W. Wocds 
United States.) 

23,808. Towacco, A. Grouvelle and E. Belot, Liver- 
pool, 

23,809. AncHor CaBLe Compressors, W. Mullan, 
Liverpool. 

23,810. Lamps, J. Naylor, J. Roby, and W. Abbott, . 
Liverpool. 

23,811. FLUID - PRESSURE oO. G. 
London. 

23,812. ConnecTInG Pipss, N. Cloutier, London. 

23,813. Process for Cotourine Tin, H. Norris, 
London. 

23,814. Winpow Sasues, J. Martin, London. 

23,815. Furnace Doors, A. J. Liversedge and Beaman 
and Deas, Ltd., London. 

23,816. Game, C. E. Griffiths, London. 

eo MANIPULATING TUMBLING FicuREs, A. H. Valda, 
Lon 


VALVES, Cooper, 


London. 

23,819. PRESERVATION of VEGETABLES, &c., E. Lee, 
London. 

23,820. PHase of CURRENTS, J. Tuma and M. R. Kaldegg, 
London. 

23,821. CoIN-FREED TELEPHONES, A. E. and J. Gillespie, 
Lendon. 

23.822. Vatves, G. C. Marks.—(H. S. 
Japan.) 

23,823. Trouser Protector, M. B. Wohlleben and L. 
P. Larsen, London. 

23,824. CaLcuator, I. Hultman, K. M. Pauli, and J. 

W. Haglund, London. 

23,825. Potato Pianter, C. Reimann, London. 


B. Brindley, 








12th November, 1898. 

23,826. Vapour Enornzs, D. A. Casalonga, London. 

23,827. Arr of ELecrric Surinkinc, G. D. Burton, 
London. 

23,828. WuerEts for Cycies, H. A. O. Mackemie, 
London. 

23,829. Forks, J. B. Dunlop and J. B. Dunlop, jun., 
Dublin. 

23,830. HANDLE-BAR Protector, H. Williamson, Liver- 


pool. 
23,831. Boor and SHoz Last Houper, A. Lane, 
Norwich. 


23,832. Derrick Swincine Gear, W. H. Wise, Hartle- 


p< 01. 

23,833. Rams, W. Evans, and A. Hopwocd, Welver- 
hampton. 

23,834. DouBLE - ACTION CYCLE Brakg, G. C. Beck, 
Lincoln. 

23,835. WaTeR Puririer, A. B. Wilson, Holywood, 
Uo. Down. 

23,836. Metav Cans, R. Bartlett and W. H. Clayton, 
Bristol. 

23,837. Srrarners, 8. Milne, Glasgow. 

23,838. Brake for Roap Vrnic es, ‘Il. Wovllam, Man- 
chester. 

23,839. Cycies J. Cuoper and F. G. Bensly, Birmiug- 
ham. 

23,840. Pen Wiper;, W. Hall, Birmingham. 

23,841. ELECTRICALLY-DRIVEN Cranes, J. B. Reid, 
Glasgow. 

23,842. Casu TiLis, W. Snelgrove, Birmingham. 

23,843. Fioor, J. Scott, E. Morland, and W. H. Hughes, 
Liverpool. 

23,844. Yarn for WinbinG Frames, S. Tweedale, Ma:- 
chester. 

23,845. Brusa for Groominc 
Glasgow. 

23,846. Cuest for WEARING APPAREL, W. H. Nicolson, 
Glasgow. 

23,847. CHain Apvustors for CycLes, H. Parsons, 
Birmingham. 

23,848. Breacuine Soap, W. L. and W. Gadd, Man- 
chester. 

23,849. Wacons, J. F. McIntosh and A. St.C. Ruthven, 


Horses, C. lew, 


Glasgow. 

23,850. Ketrie, W. May, London. 

23,851. ApsusTaBLE WaTER Spout, E. A. Davis, 
London. 

23,852. Lapigs’ TRAVELLING TRUNKS, G. Massey, 
Manchester. 


23,853. Primary GaLvanic Batrerigs, 8. F. Walker, 
Cardiff. 

23,854. Hues for 
London. 

23,855. Lay Ficures for Stace Purposss, C. Schulz, 
London. 

23,856. GLazep Tites and Bricks, G. 

London. 

357. Matcues, G. Hookham, London. 

. Expanvers, J. Turnbull, jun., Glasgow. 

23,859. Brackets, T. Smith, Glasgow. 

— Winpows, R. Mason, Hemsworth, near Wake- 
field. 

23,861. BLEACHING PEprPERs, P. Cannell-Bunn, London. 

23,862. Pistons, J. Imler, London. 

23,863. SEwiIne Seams, F. fiir Spezialniihmaschinen, 
London. 

23,864. APPARATUS for TURNING AXLEs, C. H. Laverick, 
London. 

23,865. ForK Crowns, W. Phillips and T. Palmer, 
London. 

23,866 RECEPTACLES for Money, H. Nickel, Newcastic- 
on-Tyne. 

23,867. CycLe Brakk, W. Davis, Enfield Wash, Middle- 
sex. 

23,868. Looms, T. Burrows, jun., and W. A. Jones, 
Manchester. 

23,869. Apparatus for Curtine Sops, T. H. Houghton, 
Manchester. 

23,870. Sewine Macuings, A. Birch, Manchester. 

23,871. Goats Usp in PLayinc FoorTsBat1, 8. H. Jones, 
London. 

23,872. ATTACHMENT for AXLEs of VEHICLEs, G. Jobson, 
London. 

23,873. Formine Rope Srranps, C. 8S. McConnan, 
Liverpool. 

23,874. ARTICLE for CycLtE DeaLers, W. Timbenlake, 
Liverpool. 

23,875. MatcH Bexes for Cycuists, W. 
Liverpool. 

23,876. Puriryinc Siricic Acrp, 8. Douglas, Liver- 


VEHICLE WHEELS, J. Taylor, 


Morgan, 









Timberlake, 


pool. 

23,877. Oars, J. Stecle, A. Olson, and P. N. Lindquist, 
Liverpool. 

23,878. AUTOMATICALLY WEIGHING SEED, G. Rosling, 
London. 

23,879. ReLEeasinc Raitway Doors, M. H. Myers, 
Liverpool. 

23,880. Supports or Houpers for Cycies, W. R. Crab- 
tree, London. 

23,881. NON-INTOXICATING BEVERAGES, 
Liverpool. 

23,882. Woop Movupine Cutter, R. D. Shannon, Man- 
chester. 


J. Webster, 


Wrist Banp, E. H. Hobling, Leyton, 
Essex. 

23,884. Meta CastinGs, J. Cope, London. 

23,885. LuNncHEON and Tea Baskets, J. C. Carter, 
London. 

23,886. TaBLes for DispLayinG Goons, I. T. Swarts, 
London. 

23,887. Speep Gear, F. Cooper and T. R. Marriott, 
ondon. 

23,888. Strartine Device for Racine, C. 
London. 

23,889. RamLway FisH-pLates, E. Meyer, London. 

23,890. ELECTRICALLY-PROPELLED VEHICLES, A. Hiinsel, 
London. 

23,891. Press, J. Lavine, London. 

23,892. ApsusTABLE Suarts, P. Jensen.—(B. Heymann, 
Germany.) 

23,893. oO G. W. Johnson.—({Kalle and Co., 
Germany. 


Olandt, 
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23,894. Maxine Sutpuuric Acip, E. G. Scott, 
London. 
23,895. Enotne, A. M. Clark.—(La Seciélé Anonyme des 
Automobiles Peugeot, France.) 
23,896. Winpow Sasues, E. J. and V. W. Hill, 
London. 
23,897. Finpinc Punctures in Tires, A. G. Macklin, 
»ndon. 
23,898 F.iurp PressurE Enoines, La Société des 
Géoérateurs & Vaporisation Instantée Systém, L. 
and L. Serpollet, London. 
23,899. CHests ef Drawers, E. W. S. Deane, 
London. 
23,9090. WEIGHING MACHINES and Sca.gs, H. Valder, 
mdon. 
23,901. Arn Brakes, J. McDougall and J. Perrie, 
London. 
23,902. So_pERING ALuMinium, G. E. Bourgoin, 


London. 
23,903. Braxs, N. Thorning and T. A. Hanson, 
London. 
23,904. Copyine Boox, C. Schauermann, London. 
23,005. UNiversaL Screw Wrencu, C. Koenig, 


London. 

23,906. Surpg Vatves, A. Brand and J. M. Richards, 
London. 

23,907. Ricut and Lerr Transrer NEEpis, G. F. 
Sturgess, Leicester. 

23,908. Pap.ocks, R. T. and J. G. Glover, London. 


14th November, 1898. 


23,909. ‘*Hiacinson’s OINTMENT,” J. 
Hinckley, Leicestershire. 

23,910. Packine IncanDgscent Lamps, A. E. Muirhead, 
Glasgow. 

23,911. Brarines of IRoninc Macuings, T. Cudlipp, 
London. 

23,912. Towg. Racks, R. W. Fieldwick, London. 

23,913. Hunecxs, J.C. andC. J. Jones and A. J. Eberly, 
Kingston-on-Thames. 

23,914. Moron Carriacz3, W. E. Twichell, Kingston- 
on-Thames. 

23,915. Cycte Cuan Apsusrment, T. W. Robertson, 
Belfast. 

23,9 6. Braxgs, J. T.Wiley and J. Mayer, Kingston-on- 

hames. 

23,917. SprnpLE Bgarincs J. Barbour, Halifax. 

23,918. Snutrietess Looms, W. G. Heys.—({C. and G. 
Brun, France.) 

23 919. Tac, K. D. Stevenson, Portsmouth. 

23,920. Cuz Casss, H. F. Christie, Halifax. 

23,921. Currine Rags, R. W. Nelson, Rochdale. 

23,922. Frere Atarms, R. Lord and A. R. Miller, 
Swindon. 

23 923. CorrvGaTeD Sreex Roorine, J. Hathway, 
London. 

23,924. DRILLING Rock, M.and A. G. Elliott and A. Fry, 
Sheffield. 

23,925. SHUTTLE-CHANGING Motion, B. Crossley, Man- 


chester. 
Srartina VeHictes, &c, W. G. Maclvy, 


Higginson, 


mdon. 

23 927. Music Sranp and Dask, J. Smith, Wolver- 
hampton. 

23,928. SicnTina AppLtances for Guns, T. G. Russell, 

‘osham, Hants. 

23,929. InrERNaAL ComBusTIon Enorngs, E. Butter- 
worth. Rochdale. 

23,930. Macaing Guarp, E. L. Dutton and F. Brearley, 
Halifax. 

23,931. Crosst Szat, H. O. Bennett and The Hope 
Foundry Company, Limited, Manchester. 

23,932. Vatve Taps, A. Kay and B. Butler, Man- 
chester. 

23,933. Propuctna ANIMATED Picturgs, J. P. Lea and 
J.E. Thornton, Manchester. 

23,934. Propucinc Movine Picrures, J. P. Lea, Man- 
chester. 

23,935. Cycte Mupevuarps, T. M. and G. C. Schofield, 
Manchester. 

23.936. INFLATABLE TiREs, A. and E. H. Pulbrook, 
London. 

23,937. ELecrricaL Dynamos, J. Atkinson, Marple, 
Cheshire. 

23,933. Paper Baas, T. L. Rogers and W. Johnson- 
Meakin, Derby. 

22,939. Bevets, C. D. Bevan, Swansea. 

23,949. Propucine Picrurges, C. A. Burghardt, Man- 
chester. 

23,911. Foster - MoTHERS, W. Calway, Sharpness, 
Gloucestershire. 

23,942. Carns, R. Platz, Berlin. 

23,943. MouLDED ARTICLEs, G. Raper, London. 

23,944. Dieptnc Macuine, W. and J. Burton, Man- 
chester. 

23,945. Pouncine Hats, 8. J. Miller and J. L. White, 
London. 

23,946. HanpLe-BarR for Bicycigs, F. Schrader, 


mdon. 

23,947. CRANK Mecuanism for Enoines, W. A. Pitt, 
London. 

23,943. ToBacco Pirss, A. J. Freeman, Brighton. 

23,949, CHarn ApJuster, W. H. Gueand W. H. Groom, 
Birmingham. 

23,950. Fires, H. L. Lloyd, Birmingham. 

23,951. Burrons, A. M. Clark.—(F. W. Taylor, United 
States.) 

23,952. Cuimine and Staikine of CLocks, J. G. H. Hoch, 


ndaon, 

23,953. Fasteninas of Leaoineos, J. T. N. F. Smith, 
London. 

23,954. CIsTERN VaLves, T. G. Rhodes and R. Gaunt, 
London. 

23,955. Fiusuinc Apparatus, T. G. Rhodes and R. 
Gaunt, London. 

23,956. Hat Fastener, E. Dashwood, London. 

23,357. Stancarne Macutings, A. T. Hagen and D. M. 
Cooper, London. 

23,958. ELecrric MEASURING INstrUMENTS, The British 
Thomson-Houston Company, Limited.—(E. Thom- 
son, United States.) 

23,959. INTERNAL ComBusTION Enainges, C. M. Linley 
and J. M. Wellington, London. 

23,960. TypEwritinec Macutngs, C. E. Gerniche and F. 
Dutoya, London. 

23,961. Tgstinc the Licut in Srupios, H. Cohn, 
London. 

23,962. Hanp Trouieys and Barrows, R. McKenzie, 
London. 

23,963. PRopucinG PgRMANENT Roortna, H. Christen- 
sen, London. 

23 964. CIGARETTE-MAKING MAcaiIne, J. Faucheur and 
E. van Melckebeke, London. 

23,965. Device for Spreapinc Pastz, H. L. Miller, 
London. 

23,966. ConcrEeTE Mixer, F. B. Gilbreth, London. 

23,967. Sarety Lamp, J. H. Bastable, London. 

23,968. GEraR-cuTTING Macuines, C. de los Rice, 
London. 

23,969. Treatinc Woop, J. Okell.—(H. Pipitz, Austria- 
Hungary.) 

23,970. Meta Stanps, I. T. Swarts, London. 

23,971. Sroots, I. T. Swarts, London. 

23,972. Caats Guarps for Bicycies, G. C. Marks.— 
(C. M. Brownell, United States.) 

23,973. PanroGRaPHic Apparatus, S. Putz, London. 

23,974. StretcHers for Gioves, F. L. Rovedino, 
London. 

23,975. I — H. H. Lake.—({Schaffer and Budenterg, 
Germany. 

23,976. ELECTRICALLY-CONTROLLED Tap, P. L. Guyenot, 
London. 

2 ! — Storrers, H. H. Lake.-{(G. Croppi, 

taly. 

23,978. Bi-su-pHite of Sopa, F. M. E. Basse and G. 
Faure, London. 

23,979. Back Pressure Repucers, J. Smith, London. 

23,980. WasHING RaiLway VEHICLES, C. A. Wheeler, 
London. 

23,981, Acip-proor Compounp, J. H. W. Stringfellow, 


naon. 
23,982. Device for VENTILATING Mings, H. Fullwood, 
London. 





23,983. CIGARETTE-MAKING Macuings, A. C. Marchal, 
London. 

23,984. Sewinc Macutings, E. Duplessis, London. 

22,985. Basic SarrRaNINE Azopygsturrs, O. Imray.— 
(The Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

23,986. Device for PotisHinc Suoxs, C. E. Dick, 


London. 
28,987. Macuine for Paessine Ham, J. Hoffmann, 
ondon. 
28,988. TeLEPHONES, W. P. Thompson.—{(C. H. Kakrs, 
Norway. 
23,989. Stick and Umpae.ua, E. Hugendubel, Liver- 
i 


23/990. Grates for Domestic Purposss, E. Gessner, 
Manchester. 

23,991. Vetvet, E. Thomas, Liverpool. 

23,992. Crcies, W. Timberlake, Liverpool. 

23,993. SuppoRTING Bicyc.e Sapp.as, A. 8. F. Robinson, 
London. 

—, Ferpine Baas for Horsss, H. G. Weibezahl, 

mdon. 

23,995. Derectinc Puncturges in Tirgs, C. 8. Foster, 
London. 

23,996. Weavina, A. B. O'Connor, London. 

23,997. BeLLows for MusicaL InsTRUMENTS, P. Ehrlich, 
Lond 

23,998. 


ndon. 
23,999. Removinc Deposits of MorsturE, J. G. Statter, 


on. 
Drivinc Ggar for Ve.tocipepes, W. Peck, 


ndon. 

24,000. Doors, J. H. Warren, W. M. Wignall, E. C. 
Treeloar, and J. Flynn, London. 

24,001. Recorpine the Reco. of Ars, H. F. Phillips, 
London. 

24,002. AcgTYLENE Gas Apparatus, L. Troubetzkoy, 


London. 
24,003. Setr-actinc Mutes, J. C. Fell.—(>. H-lot, 


24,004. WEAVING Looms, R. W. James.—(A. Lepoutre, 


a 
24,005. Batrery, A. J. Boult —(Sedne’and Bratasched, 
Germany.) 
24,006. Brakes for Wuegts of Bicycies, A. Bollée, 


9 INCANDESCENT Gas Burners, L. Jacquinet, 
London. 

24,008. INTERNAL ComBusTION Enotes, E. D. N. Georis, 
London. 

24.009. Vatvgs, E. D. N. Georis, London. 

24,010. Banp Fastensrs, W. J. Peckett, Grays, Essex. 


15th November, 1898. 


24,011. Linotypz Macuinss, W. H. Lock.—{(The Mer- 
genthaler Linotype Company, United States.) 
24,012. Livorype Macaings, W. H. Lock.—{(The Mer- 
genthaler Linotype Company, United States.) 
24,018. MeruHop of TREATING CELLULOSE, N. 
London. 

24,014. Fotpine Canvas Boat, J. Jones, Blackpool. 

24,015. TreapLe Dartiinc Macuines, C. Gray and J. 
H. Pick, Stamford. 

24,016. BRazeLess or Mecaanicat Jornt, E. Priest, 
Coventry. 

24,017. Bicycte Sapptiss, G. H 
Crowther, Manchester. 

24,018. FoG-sIGNALLING APpPaARaATUs, M. Waterhouse, J. 
B. Mitchell, and L. E. Robinson, Leeds. 

24,019. PermMaNngeNT Way of Raitways, Z. J. Parkes, 
Manchester. 

24,020. Brakes for Trotugeys, J. 8. B and F. Wrigley, 
Manchester. 

24,021. CycLe Tires, J. McCormack, Rutherglen, N.B. 

24,022. Cuurns for Maxine Bortrer, D. Johnson, Bir- 
mingham. 

24,023. Borinc Macurvgs, J. Pohl, jun., Newcastle-on- 


Basset, 


Richmond and J. 


'yne. 
24,024. Stgam GeneR tors, C. Grayson and W. J. 
ompson, Liverpool. 
ee ee Srpge-stip Protector, J. J. Millward, 
naon. 

24,026. Bospsins of Sewinc Macuines, J. Bowey and 
G. Rockliffe, Sunderland. 

24,027. Riyc Sprnninc Framgs, W. Christian, and O. 
and J. Folds, Burnley. 

24,028. Arm PROPELLERS and Exuausters, W. Walker, 
Dundee. 

24,029. Gasstnc Yarn, R. C. Bell, West Didsbury, 
near Manchester. 

24,030. E.ecrric WreicHING Macuing, H. Richardson, 
Birmingham. 

24,081. AcETYLENE VEHICLE Lamps, J. G. A. Kitchen, 
Manchester. 

24,082, Penciis, L. Houghton, Liverpool. 

24,033. Dopsizs, R. L. Hattersley and 8. Jackson, 
Keighley. 

SS BicycLge-Lockine Device, A. McC. Mitchell, 

‘ax. 

24,035. OrrgeR TRAwt Boarps, D. Sherit, Aberdeen. 

24,036. Roti Tosacco, T. A. Clarke, Live 1. 

24,037. Etecrric Switcnes, A. Watson, Birmingham. 

24,038. OpERaTiING Botts, A. Brown and H. C. Pruce, 
Birmingham. 

24,039. Heaps of Meta Gor CLuss, J. Dunn, jun., 
Glasgow. 

24,040. IncanDEscENT Gas Mantves, J. B. de Léry, 
Manchester. 

24,041. Wire SicNaLtine Apparatus, E. W. Perrett, 


ris 
24,042. Brakes for Sration Trotieys, G. H. Trow, 


ydon. 

24,043. Preumatic Tire for Cycixs, H. Kitcher, 
Southampton. 

24,044. Binnacies for Suips’ Compasses, J. W. Ray, 
Liverpool. 

24,045. Seats, A. Gibbs, Birmingham. 

24,046. Loom SHEDDING MECHANISM, 
Keighley. 

24,047. Screens for PaotocraPuHic Work, W. Freeth, 
Watford. 

24,048. Boor Lacz, E. Roberts, Withington, near Man- 
chester. 

24,049. Sranp for DispLayine ARTicLEs, I. T. Swarts, 
London. 

24,050. Feepinec Marcu Spuints, J. P. Wright, London. 

24.051. ELecrricSwitcse Mecuanism, J. Mc. Murphy, 
London. 

24,052. Erectric Rartway Systems, J. McL. Murphy, 
London. 

24,053. Roapway Structures for ELecrric Rattways, 
J. McL. Murphy, London. 

24,054. Huntine Scarr, E. Asser, London. 

24,055. Cootinc Exvecrric Macuines, R. Snow and 
Davy Bros., Limited, London. 

24,056. Fountain Pens, W. W. Stewart, London. 

24,057. Opgzners for Envetores, &c., F. E. Munn, 
London. 

24,058. ARTIFICIAL TeETH, A. Wienand, London. 

— TaBLe Urensit for Restaurants, L. Hessling, 

ogne. 

24,060. Manccovrinc Warsuips, J. A. Rowe, London. 

24,061. CuILpREN’s Mart Carts, A. Ward and W. H. 

, London. 

ay Measurine the Vevocity of Sounp, W. Wolff, 

mdon. 

24,063. Typgwritinc Macuines, H. H. Lake.—(W. H. 
Slocum, EB. P. Hussey, and C. P. Forbush, United 
States.) 

24,064. Furniture Boxgs, 8. Alstrup, London. 

24,065. AcETYLENE Gas GenERaToRS, P. Margulies, 
London. 

24,066. Cuttinc CartripcE Waps, H. H. Lake.—(The 
Austin Cartridge Company, United States.) 

24,067. Sewinc Macuines, H. H. Lake.—({The Indus- 
trial Manufacturiny Company, United States.) 

24,068. Stzam Borers, R. Hutchison, London. 

24,069. Starcninc Garments, H. H. Lake.—(Jnter- 
national Machinery Company, United States.) 

24,070. Liquip Resistances, E. W. Bowles, London. 

24,071. Wixpows, McCall's Sliding Hinge-Window 
Company and W. McCall, London. 

24,072. Frames for DispLayIne 
E. 8. Gunn, London. 


W. Bennett, 


ADVERTISEMEN1S, 





24,073. KNITTING-NEEDLE Macuinges, A. Hureau, 
mdon. 
24,074. Arracninc WiRE Borroms to BepstEaps, G. 
Lane, Birmingham. 
24,075. Prgumatic Tyres, E. Kempshall, London. 
24,076. CoaL-currine Macuings, F. Sommer, London. 
24,077. Propucina Rotary Motion, R. Stresemann, 
London. 
24,078. SAND-MOULDING MacuINERY, J. J. McClelland, 
London. 
24,079. Burrerinc the Krrzct of Concussion of 
Opgratina Bopres, J. de Miniszewski and 8. de 
Ruszkowski, London. 
24,080. Grain Harvestinc Macutngs, H. H. Lake.— 
(J. F. Steward, United States.) 
24,081, CoIN-rREED Apparatus, A. F, Spooner.—(J. 
Lavanchy-Maison, France.) 
24,082. SteNciL Printina on Carps, &c., F. Ellam, 
ndon. 
24,083. Srgzam Enarngs, W. E. Prall, Liverpool. 
24,084. Encines of the Turing Typs, W. E. Prall, 
Liverpool. 
24,085. Drivine Gear for Bicycies, H. Buchner, 
Liverpool. 
24,086. MarsLep Surracgs, D. Laffan and C. J. Bury, 
Liverpool. 
24,087. IRON-SEPARATING Apparatus, W. R. Ormandy, 
verpool. 
24,088. AIR-COMPRESSING Apparatus, R. Glaister, 
Liverpool. 
24,089. MarRKInc Gavaxs for Jomners, H. T. Abel, 
Live 5 
24,090. Boors, H. G. Tippet, Liverpool. 
24,001. Vanves for CyLinpers of Enornes, T. D. 
Grimké-Drayton, T. Robinson, and A. Ball, Liver- 
1. 


pool. 
24,092, Macuines for Srarncuine Purposes, H. Tipper, 
Manchester. 
24,098. ACETYLENE Gas Generators, D. 8, Williams, 
London. 
24,094. BraNnpDING or Markinc Device, J. Maguire, 
London. 
24,095. Water Pipxs, M. Barry, London. 
24,096. Wesstna for Use in Coucnes, E. Roberts, 
London. 
24,097. ANcHoR, W. Mitchell, London. 
24,098. Rartway SIGNALLING Apparatus, E. H. Ryan, 
ndon. 
24,099. Copy-HOLDER for TyPEWRiITsRs, F, A. Furlopge, 
London. 
24,100. GuassEs for Gas and other Lamps, A. Rhodes, 
mdon. 
$4,101. Copyrnc Devices for Documenrs, A. Ihn, 
mdon. 
24,102. Brakes, J. Eckart, London. 
a Borner, G. Henze and B. Barg, 
ndon. 
24,104. DiscuarGEe of Srorace CELLS, E. Wilson and 
J. Mcl. Cater, London. 
24,105. Typewritixc Macuings, J. C. Fell.—( Wyckoff’, 
Seamans, and Benedict, United States ) 

24,106. RecuLatinc Density of SHor in Looms, J. A. 
Schaufelberger, London. 2 
24,107. Door Cugcks, B. J. B. Mills.—(C. FP. Haning- 

ton, United States. 
24,108. ALARM Ciock, B. J. B. Mills.—(@. Junghans, 


24,109. FLoorine, B. Berry, London. 

24,110. Starts, B. Berry, London. 

24,111. Crcaretre Casgs, D. D. Esson, London. 

24112. Recorpinc Roap LEVELS, D. 
London. 

24,113. Corser Busxs, P. W. Ziegler, London. 

24,114. HyprocarsBon Liquips, J. Smith, London. 

24,115. Evecrriciry Meter, C. Schmidlin, London. 

24,116. Umprewias, J. Husbands, London. 

24,117. Butt Fasteners, W. H. Wheatley.—(IV. A. 
Fleming, peony 

24,118. Puncrurge Reparr Toot, C. C. Call and E. 8. 
Bradford, jun., London. 

24,119. Uritistsc OLp Raitway Rais, J. W. Thomas, 
London. 

24,120. Papsr Sueet for Wrirren ComMMUNICATIONS, 
V. Attinger, London. 

24,121. Rotary Enotng, E. C. Mitchison.—(A. Lyon, 
Canada.) 


Esson, 


16th November, 1898. 


24,122. Botrte Storrers, R. Parry and 'T. Roberts, 
Holyhead. 

24,123. Means for Conveyine Steam, J. Worthington, 
k pool 


Blackpool. 

24,124. Boots and Suogs, W. F. W. Ellis and R. Tatham, 
London. 

24,125. ConTRoLLinc Tracks of Trains, F. Neumann, 
Manchester. 

24,126. Conpurrs for ELectric Wires, R. G. Hislop, 
Edinburgh. 

24,127. ADVERTISING SCREEN, F. L. Bartelt, Keynsham, 
Somerset. 

24,128. Cycte Brakes, T. Slack and T. Whitaker, 
Stockport. 

24,129. Game for Cycizs and Veuicizes, W. Pain, 
London. 

24,180. AppLiances for Currinc Topacco, W. Davies, 
Guernsey. 

24,131. Curtain Susrenper, I. Barton and R. W. Brown, 
South Shields. 

24,182. Heatina and Cootina Mitx, W. Sandback, 
Dublin. 

24,133. Etecrric Arc Lamps, H. Hirst and H. Bevis, 
London. 

24.134. Tires, F. S. Willoughby and C. Challiner, 
Manchester. 

24,135. Supportine Cycie Seats, J. A. Lycett, Wolver- 
hampton. 

24,186. BituiarpD and Drinixc Tastes, A. J. Fox, 
Bristol. 


24,187. Macuines for Gorrerinc, W. L. Bradford, 
Manchester. 
24,138. ApvEeRTIsSING SHow Carps, W. Brownlie, 


Glasgow. 

24,139. Matrresses, C. F. Penn and A. E. Comley, 
Coventry. 

24,140. PNgumatic Tire Ris, C. T. B. Sangster and 
R. O. Cowan, Birmingham. 

24,141. AceTYLENE Gas Lamps, T. H. Collingbourne, 
Halifax. 

24,142. Bossins, T. H. Collingbourne, Halifax. 

24,143. Apvustine Cycie Cuarns, R. J. Alpe, Birming- 

am. 
24,144. PapeR-MAKING Macuinery, D. N. Bertram, 
Manchester. page oe Ae 


=— 
24,161. Srecracte Frames, J. We. 
Raphael, London. » J. West and H Ly, 
24,162, ‘* Dorrina” Fut Boxsiy 
ndon. % P. and J, 
24,168. Boot-pryInG Device, W. Rabj 
24164. LAMP - SHADE Howpers, . a) London 
ndon. : 
24,165. Fixinc Scarr3 in Posirioy H. 
ndon. ; 
24,166. Daivinac Gear for VELoc 
London. = Hbech, 
24,167. Knire CLEANER and Suarrengr, G HL Bhi, 


mdon. 
— nee B. Fownsbend, Birmingham 
4,169. BicycLe Murr, A. R. Macdonald, Leyt ont 


ie" aD 
24,170. BRAKE ani RIVING Mecuanis 
London. or Nibby 
24,171. Vottaic Cetts, H. Schloss, London, 

24,172. PERMANENT ELECTRICAL Conracr, EL Scialoss, 


ndon. 
— Brake Apparatus for Cycuxs, K, Harrison, 


ndon. 

24,174. Printino Mecuanism, W. Scott, I 

24,175. Rouugr Bearrnas, W. B. Cole, Looe 

24,176. Dusr Guarps for Bearivos, W, B. 
ndon. Cole, 


SELECTED AMERICAN PATENTS 
From the United States Patent-office Oficial Gazette, 


609,150. Process or aND Apparatus 
FACTURING Coxe, J. T. Key, Suivlal Mage "4 
land.—Filed April 25th, 1896. a 

Claim.—The herein-described process of p 
coke, which consists in igniting a charge of smy 
its top surface and introducing a supply of air 

the same, producing a downward draught throngh 

the charge and thereby drawing the products of con 

bustion through the same until the volatile constity, 
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ents of the coal have been driven off, and then 
shutting off said downward draught and forcing steam 
in between the coke and up entirely through the same 
in the opposite direction to the original downward 
draught, in such quantity that tbe coke is thereby 
quenched and the remaining sulphurous fumes driven 
out thereof, all substantially as described. 


609,246. Exxcrric Circuit Controtier, N. Tesla, 
New York, N. Y.—Filed February 28th, 1898. 

Claim.—(1) A circuit controller comprising in com- 
bination means for producing streams or jets of con- 
ducting so forming the terminals, and means for 
bringing the jets or streams of the respective terminals 
into intermittent contact with each other, as set 
forth. (2) The combination in a circuit controller of 
ducts and means for discharging therefrom streams ¢r 
jets of conducting fluid in electrical contact with the 
two parts of the circuits respectively, the orifices of 
said ducts being capable of movement relatively to 
each other, whereby the streams discharged therefrom 
will intersect at intervals during their relative move- 
ment, and make and break the electric circuit, as set 





forth. (3) The combination with a rotating receptacle 
divided into two insulated compartments, a spindle in 
one compartment with its axis concentric with that 
of the receptacle, means for opposing the rotation of 
said spindle, and a tube or duct carried by the spindle 
and ted to take up a conducting fluid at one 





24,145. TRANSPORTING Apparatus, E, O. P' Pp . 


‘ord. 
24,146. Curtinc the Brims of Hats, J. Plant, Man- 
chester. 


Hebburn-on-T yne. 

24,148. ConTRoLLING the Fiow of F.vips, D. Hurst, 
Manchester. 

24,149. Prime Movers, E. O. Mawson, Manchester. 

24,150. Recepracte for Marcnes, F. Maudsley, 
Accrington, Lancs. 

24,151. VENTILATORS for BuILp1NGs, H. and H. Brassing- 
ton, B ord. 

24,152. Doppres, C. Hahlo, C. E. Liebreich, and A. 
Downbrough, Bradford. 

24,153. Brake for Trucks, T. H. and E. Mitchell, 
Manchester. 

— AgriAL Rounpasout, G, F. Thompson, Liver- 


pool. 

24,155. Scoop, W. Lowndes, Birmingham. 

24,156. Can Openers, T. W. and J. H. Newey, Bir- 
mingham. 

24,157. PRESERVING CARBIDE of CatciuM, 8S. T. Richard- 
son and R. Price, Birmingham. 

— Spinpies, W. Shone and J. W. Wood, 


mn. 
24,159. Winpow Frag, H. David, jun, Skewen, near 
Neath, Glamorganshire. 
24,160. Rotary Cuttinc Macutines, A. H. Stevenson, 
chester. 





from the inner periphery of the compartment when 
the receptacle is eialel, and direct it tn the other 
end into the other compartment, of a similar § 

in the other compartment and means for op) 
rotation, a tube carried by the spindle and ee an 
opening at one end near the inner periphery the 
compartment and discharging into a chamber % 
which lead one or more es to nozzles fixed 
the rotating receptacle and adapted to disc 
across the path of the jet from the stationary 10am 
as set forth. 


609,366. Morrtisinc CuiseL, W. Potter, New York, 
N.Y.—Filed December 27th, 1897. ? 
Claim.—A mortising chisel, the chip-receiving cha: 
nel whereof is provided with a floor running pols 
with the under face of the chisel from the rear 





wall to the point ond of inclination of the cutting 
edge, side walls having their exterior faces vr 
or otherwise hollowed out to avoid friction, and 
cutting edges, as and for the purposes specified. 











